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Settling of precipitates. Deerr. See XVII.

Automatic separator. Watson. See XX.

Patents.

Incrustations in evaporators and other liquid

heaters; Frocess of preventing gypseous .

Aktieselskapet de Norske Saltverker. E.P.

131,279, 11.7.19. Conv., 14.8.18.

During the evaporation, of sea-water and other

saline solutions a small quantity of fine gypsum
crystals is introduced into the liquor to form nuclei

for the deposition of more gypsum, whereby, in

conjunction with a sufficiently rapid motion of the
{

liquor me gypseous deposits may be removed as

innd instead of forming scale. If the liquor con-

tains sulphates, such as magnesium sulphate, the

nrimarv addition may take the form of lime.

—B. M. V.

Scale in boilers and evaporators ; Process for re-

moving calcareous . E. Moller. G.P.

326,019, 24.12.16.

A SOLUTION of kieserite and hydrochloric acid is in-

troduced into tho boiler whereby the calcium car-

bonate is converted into calcium sulphate and the

resulting increase of volume causes softening and
disintegration of the scale.—L. A. C.

Evaporator. F. AV. Kreutter. U.S.P. 1,358,165,

9.11.20. Appl., 16.1.19.

An evaporator comprises a furnace with combustion
chamber behind, and above these a front and a roar

pan section, the front pan section having a rear wall

inclined forwards and being connected at its rear

end, by means of a pivoted conduit, with the front

end of the rear pan section.—W. J. W.

Fractionating apparatus. Rosanoff Process Co.,

Assees. of M. A. Rosanott and H. F. Perkins.

E.P. 137,300, 29.12.19. Conv., 23.12.18.

An apparatus, specially suitable for carrying out

the process described in E.P. 9654 of 1912 (F.P.

443.054; J., 1912, 102), comprises a number of nests

of sloping tubes, each nest being maintained at a

definite temperature (decreasing progressively in

the direction of motion of the vapour) by means of

an enclosing box through which cooling or heating
fluid may be circulated. The vapour inlet being

at the bottom and outlet at the top of the series of

units, the condensed liquid from any unit will run
back to the next hotter one by gravity,—B. M. V.

IJistiJling and heating apparatus. R. S. Mears.
U.S.P. 1,358,091, 9.11.20. Appl., 2.1.19.

A noiLEH is provided with a condenser the two ends
of which are connected with the steam and water
spaces of the boiler respectively, A discharge pipe
i.s connected wdth the pipe which connects the con-
denser with the Avater .space of the boiler, and is

provided u ith a check valve opening towards the
boiler.—AV. F. F.

Pulverulent materials; Apparatus for treating .

A. P. E. Bourdet. E.P. 153,479, 16.12.19.

The material to be dried or otherwise treated is

alloAved to fall through a container across w'hich are
three sets of tubes. Tavo sets are perforated and
serve for the supply and withdrawal of the treating
fluid respectively, wffiilst the third set is ron-per-
foratod and serves for heating purposes,—B. M. V.

Surface apparatus for the transmission of heat.
J. W. Mather. E.P. 153,509, 9.2.20.

In apparatus such as surface condensers the bank

of tubes is made to taper so that a more or less sharp
edge is presented to the incoming vapour or other
fluid, and the cross-section available for passage of
vapour is gradually reduced up to the point of
maximum width of the outer casing, whilst the
maximum depth of tube-bank comes opposite the
middle of the inlet passage, where the velocity is

highest.—B. M, V.

Furnaces; Gas fired , The Dowson and Mason
(jra.s Plant Co., Ltd., and J. Paton. E.P.
1.53,511, 14.2.20.

The goods to be heated are passed, e.g., on a moving
hearth, through a long chamber, the middle portion
of which is provided Aviih burners coming up
through the floor and the end portions of which are
used for preheating and cooling the goods. The air

I

for combustion enters flues in the walls of the fur-

;

nace near the middle of their length, passes to the

^

end and back again and then to a long passage
: across Avhich jets of gas are blown in line with the
; burner holes in the hearth. The furnace is suitable

I

for annealing tin plates.—B. M. V.

I
Precipitating suspended particles from gas; Ap-

' paraius for [electrically'] . A. F. Meston,
I

Assr. to Research Corp. U.S.P. 1,357,886, 2.11.20.

i

Appl., 23.2.18.

The gas to be treated is subjected to the action of
a transverse electric field in a flue comprising a per-
forated and a non-perforated section, and means
are provided for intensifying the field adjacent to

the perforated section.—J. S. G. T.

;
Gas purification [; Electrical ]. H. F. Smith,

I

Assr. to The Smith Gas Engineering Co. U.S.P.

i

(a, b, c) 1,358,030-2, 9.11.20. Appl., 4.8.17. (c)

I

Renewed 4.8.20.

j

(a) Vapours are removed from gases by first re-
i moving the condensation nuclei and then con-
' densing the vapours, (b) Gas is subjected to an
. electrical discharge and then passed through an
i electrostatic precipitating field, (c) A gas-purify-
ing apparatus comprises a treatment chamber witJi

inlet and outlet, an electrode between the two,
.
and a second electrode between the first and the out-
let. Means are provided for producing an elec-

trical discharge adjacent to the first electrode and
also by means of the second electrode to set up an
electrostatic field of constant polarity.—C. I.

Gases; Apparatus for separating dust from .

I A. Mdllinger. G.P. 324,113, 18.6.19.

\ The gas passes through a chamber containing

;
groups of horizontal plates for oollecting the dust,

. so arranged that, without interrupting the process,

, each group can be inclined temporarily to discharge
i tho dust into a receptacle, whence it is removed as

,

necessary.—L. A. C.

Agitating device. C. F. Woodhull. U.S.P.

]

1,358,045,9.11.20. Appl., 13.2.20.

j

An annular mixing pan rotates and the material
• therein is stirred by fixed ploughs and discharged by

:
scrapers through a central outlet which is opened

! when the inner cylindrical Avail of the pan is lifted.

I
Means may be provided for simultaneously lifting

the Avail and lowering the scrapers.—B. M. V.

Befort. P. Reecke. U.S.P. 1.358,327, 9.11.^.

Appl., 17.10.17.

M.aterial is fed into the upper end of an inclined

retort arranged within and rotating with a con-

centric outer drum. The material is discharged at

the loAver end into a cooling receptacle without ex-

posure to the air, and then passes into a water-

jacketed receptacle provided with a stirring device.
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Filter, cleaner, or tnasker for air. J. Rudioff.

U.S.P. 1,358,333, 9.11.20.- Appl., 19.4.20.

Air is drawn upwards through liquid contained in

a vessel and then passes through a layer of filtering

material, supported on a plate above the liquid.

The density of the filtering material can be varied

by means- of a hand screw, acting upon a bowed

elliptical spring, which presses a plate upon the

filtering material.—W. F. F.

Drying process and apparatus therefor. C. Field,

Assr to Chemical Machinery Corp. U.S.F.

1,358,431, 9.11.20. Appl., 8.12.17.

A HORIZONTAL drying chamber suitable for drjung

plastic or semi-liquid compositions is provided witn

an end closure carrying a conveyor for the material

within the chamber. The conveyor is ^ily re-

moved upon removal of the closure, and is auto-

matically placed in or out of connexion witn tb

driving means when inserted into or remvVed from

the drying chamber.—W. F. F.

Dryitig toiner. W. L. McLaughlin. TJ.S.P.

I,35ll88, 16.11.20. Appl., 17.1.19. (Cf. U.S.P.

1,336,364 of 1920; J., 1920, 395 a.)

Comminuted material is supplied in a uniform sheet

at the top of a tower by means of a spiral conveyor

ana a casing with a spiral edge, and through

an upward stream of heated air, being deflected by

staggered baffles on its way,—B. M. V.

Drying chamber. Internationale Ges. fiir Trocken-

anlagen ra.b.H. G.P. 324,555, ^.7.15.

The drying air enters the chamber in front at the

bottom and passes out behind at the top. The

material to be dried is placed on horizontal per-

forated partitions within the chamber.—^L. A. C.

Crucible [.' Double xcalUd ]. A. E. Belh^,

Assr. to Collins and Roessel. Inc. U.S.P.

1,358,816, 16.11.20. Appl., 10.12.19.

A CRUCIBLE has an outer wall resistant to oxidising

gfuses and a removable non-refractory lining re-

sistant to chemical salts.—B. M. V.

Pulverising null. J. W. Fuller. U.S.P. 1,358,837,

16.11.20. Appl., 27.8.17.

Grinding is effected by freely moving balls running

against a fixed ring. The mechanism which drives

the balls is provided with scoops or other moans to

raise the ground material out of the grinding zone

and with other scoops to discharge it.—B. M. V.

Thickening mi:etures; Apparatus for continuously
. A. L. Genter, Assr. to General Engineer-

ing Co. U.S.P. 1,359,162, 16.11.20. Appl., 30.4.19.

A TANK with an outlet at the bottom is provided

with a number of internal filler elements through
any number of which filtrate may be withdrawn,

while others may be cleaned simultaneously and
while still submerged.— M. V.

Filling muterial for reaction and absorption ap-

paratus; Tubular , H. Frischer. G.P.

324,441, 22.12.18.

The tubes are split and bent in a suitable shape so

that they fit into one another and provide an in-

creased reaction surface.—L. A. C.

Absorption, scrubbing, and reaction tower. H.
Frischer. G.P. 324,921, 30.9.19.

The bottom of the tower is divided into compart-
ments, each of which receives the liquid trickling

down a different section of the tower, and by
measuring the volume of liquid discharged from
each section it is possible to ascertain whether the

liquid is passing uniformly down the tower.
—L. A. 0.

i
Sludges - Process for draining on a filter, T.

I

Steen. G.P. 324,866, 21.10.16.

j
The suction on the filter is regulated automatically

}

awjording to the permeability of the sludge to air

and water ani the thickness of the layer on the

I

filter.—E. H. R.

I
Furnaces; Mechanical^feeding . G. Grondal.

j

U.S.P. 1,360,210, 23.11.20. Appl., 20.4.18.

i See E.P. 115,639 of 1918; J., 1919, 78 a.

IIA.-FUEL; GAS ; MINERAL OILS AND
WAXES.

Goals; Certain chemical aspects of the South Wales
and coal-field. S. R. Illingworth. Joint

Meeting of Fuel Economy Committee of Brit.

Assoc, and S. Wales Inst, of Eng., 26.8.20.

[Advance copy.] 25 pp.

The temperatures at which active decomposition
commenced when typical South Wales coals were
heated were found to increase with the Increase of

the carbon-hydrogen ratio in the coals. The
behaviour of a coal below 500® C., it is suggested,
determines its characteristic properties and
economic uses. The different species of coal are
differentiated by the amounts of pyridine-soluble

constituents tney contain, the thermal stability

of these substances, tbeir stability relative

to one another, and their nature. From
the results it is concluded that it should be possible

to produce from highly bituminous coals any

I

desired type of semi-bituminous, dry steam, or

j
anthracite coal, by a process of fractional decom-

i position. It seems probable that Seyler’a classifica-

j

tion (Proc. S. Wales Inst. Eng., 21, No. 8 and 22,

‘ No. 3) baeed on the hydrogen content is on a true

j

scientific basis, reflecting the chief substances

i

determining the characteristics of a coal.—W. P.

j

Bituminous material; Distillation and gasification

I
of —— . Bube. Braunkohle, 1920, 19, 201—206.

i

Chem. Zentr., 1920. 91. IV., 611.

j

An apparatus for the distillation of bituminous
; material designed to provide a graduated heating,

I

to prevent local overheating, and to produce an
1 increased yield of ammoniacal liquor, consists of a

j

shaft furnace in which the material is heated to

J

successively higher temperatures as it passes down
over a series of horizontal partitions. A rotating
arm attached to a central shaft sw'eeps over each
partition and, after a complete revolution, the
material falls on to the partition below. Air is intro-
duced at the lowest partition, where the coke burns

1 with the formation of carbon dioxide; on the

j

partitions above the carbon dioxide is reduced to

1 carbon monoxide; in the next higher zone, in which
the gas is cooled by the addition of gas liquor
vapour, distillation takes place; while in the upper-
most zone the material is dried. Portions of the
re.sidue may be removed from any of the lower
partitions, leaving only that necessary for
combustion.—L. A. C.

BToisf bifummou.? lignite; Pational utilisation of
. T. Limberg. Braunkohle, 1920, 19, 237

—

239. Ohem. Zentr., 1920, 91, IV., 611—612.

Distillation of moist lignite in fireclay retorts or
in gas producers is disadvantageous for several
reasons, and the use of zone producers, such as
those described in G.P. 302,322, 303,954, 313,470,
and 322,646 (J., 1918, 33U: 1919, 890a: 1920. 441 a,

650 a), is recommended. The formation of pasty
nuclear layers is thereby prevented, and no decom-
position of the tar takes place, as it is diluted and
removed from the apparatus at the time of
formation.—^L. A. C.
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Ammonium sulphate; Direct recovery of .

A. G. Cheal. S. Distr. Assoc. Gas Eng., Not. 23,

1920. Gas J., 1920, 152,515.

Failures in the process for direct recovery of
ammonium sulphate in gas works are often due to

!

inadequate circulation of the liquor in the bubbler I

or the failure, with hot gas, to exclude tarry I

matter. The latter forms a scum on the surface of i

the liquor and both causes lead to loss of ammonia. I

In the discussion, F. Parrish pointed out that
another source of losa is the carrying forward of a
fine spray of weak acid solution from the bubbler
into the oxide of iron purifiers, necessitating the
occasional by-passing of the bubbler and the
sacrifice of more ammonia to neutralise the iron
oxide.—C. I.

Ammonium sulphate; Manufacture of neutral .

E. V. Evans. S. Distr. Assoc. Gas Eng., Nov. 23, i

1920. Gas J., 1920, 152, 515—517.

The process operated by the South Metropolitan
'

Gas Co. consists in condensing the ammonia from
!

the fixed ammonia still, and using the diluted
;

solution to spray the crystals at 75° C. in a centri-
;

fuge; 8 galls, of solution containing 0'5% NH,
;

Butfices to neutralise 6 cwt. of acid salt containing
|

0*4 % HjSO*. This is 40% of the quantity i

theoretically necessary, as washing proceeds along
with neutralisation. Small quantities of ammonia

|

escape during washing, and the evolution of
j

pyridine necessitates the use of a draughting
j

device. The salt containing 1—r5% of water is i

dried by air heated to 150° C. in a tower, the I

descending salt being distributed by hollow per-
:

forated pyramids and staggered triangular bars and ;

flaps. Several cycles are needed to bring the salt :

down to 0*04% of moisture.—C. I.
!

Gas; Calorific power and testing of . E, V. ^

Evans. Southern Assoc. Gas Eng., Nov. 23,

1920. Gas J,, 1920, 152, 511.

A RECORDING calorimeter, known as the Calori- :

scope,” is described. It is a modification of i

Brady’s apparatus (J., 1919, 938 a). Its principle
;

depends upon the fact that when air is admitted I

in gradually increasing proportions to a luminous
gaa flame, or gas added to a non-luminous Bunsen •

flame, a point is reached when a luminous tip is

ju’st visible in the interior of the flame; the pro- i

portions of gas and air required to produce this
,

effect afford a measure of the calorific value of the
j

gas. A determination, accurate to within 1 or 2%,
;

can be carried out in less than 30 seconds.—W. P. I

Montan wax from a central German coal. R. '

Pschorr and J. K. Pfaff. Ber., 1920, 53, 2147— •

2162.

Crude montan wax was crushed and extracted
:

successively with ether and acetone; the extracts

were separately hydrolysed with alcoholic potassium
hydroxide, the potassium salts were converted into ;

the calcium salts, and the latter exhaustively i

extracted with acetone. The mixture of alcohols
;

and uneaponifiahle matter thus obtained was ^

acetylated, and the mixed acetates were separated :

from unsaponifiable matter by utilising their
j

greater solubility in alcohol, and subsequently from
j

one another by fractional crystallisation from ether-

alcohol (I'l); tetracosanyl acetate, m.p. 59° C.,

coryl acetate, m.p. 65° C., and myricyl acetate, m.p.
70° C. were thus isolated, from which the corre-

sponding alcohols, m.p. 83° C., 79° C., and 88° G.

respectively, were obtained. The ethereal extract

yields mainly tetracosanol and ceryl alcohol, whilst

the latter is obtained in an almost pure condition
from the acetone extract. Isol.ation of montanic
acid from the calcium salt (see above) is effected

by treatment with benzene and hydrochloric
acid, esterification of the crude acid with ethyl

alcohol and sulphuric or hydrochloric acid,

and hydrolysis of the purified ester, m.p. 66*5° C.,

in acid solution. Montanic acid, m.p. 83 5° C., is

most readily isolated from the acetone extract.

The ethereal extract contains 26% of free acid

(reckoned as montanic acid), 4r8% of montanic
ester, and 32 2% of substances of unknown composi-
tion; the corresponding figures for the acetone
extract are 51'3%, 46'5%, and 2'2%, and for the
residue, 0%, 63*5%, and 36'5%. The wax contains
therefore 17% of montanic acid (as a maximum),
53% of montanic esters, and 30% of substances of

unknown composition (as a minimum). (0/. J.C.S.,
Jan., 1921.)—H. W.

Paraffin wax; Preparation of oxidation products of
. A, Schaarschmidt and M. Thiele. Ber.,

1920, 53, 2128—2143.

Chloiii>«e was passed into melted paraffin wax at
160° C. in such a manner that the current of gas
was finely divided by a Witt's stirrer; the gas was
almost completely utilised, and the operation, which
proceeded without the aid of external heat, was
interrupted when the required gain in weight had
been attained. Chlorination did not occur quit®
uniformly and, in addition to isomeric monochloro-
derivatives, dichloro-products were also formed
before all the paraffin was attacked. The chlorine
was removed by heating the chloro-paraffins with
alcoholic potassium hydroxide solution. By oxidation
with potassium permanganate, an acid, C^HzaCOaH,
was isolated (as silver salt) from an olefine which
had the bromine value 20 4 and was obtained from
a chloroparaffin with 10‘6% Cl. The less saturated
olefines absorbed oxygen far more rapidly and to a
much greater extent. Since the oxidisability of

these unsaturated hydrocarbons depends greatly on
their state of diviiion the following modifications of

the procedure were adopted with an olefine obtained
from a chloroparaffin with 32% Cl. The olefine was
emulsified in an aqueous solution of sodium
palmitate and treated with aqueous potassium
permanganate; the latter was rapidly reduced, and
reaction was practically complete when the weight
of permanganate used was about six times that of

the olefine. When the reaction was started with
small quantities of sodium palmitate and olefine

and further additions of the latter made in pro-
portion as the potassium permanganate was
reduced, the amount of crude acid formed was about
the same, as was also the relative proportion of fatty

acid and unsaponifiable matter, but the acid value
of the products was greater than that of those pre-
pared by the first method. When a considerable
number of double bonds are present in the olefine,

acids which are soluble in water are formed in
notable amount, whilst much of the olefine is

oxidised to carbon dioxide. Ozone is readily

absorbed by the olefines at about 40° C. in the
absence of solvent, the amount used corresponding
approximately with the quantity of hydrogen
chloride eliramatcd during the formation of tho
olefine. Fission of the ozonide may be effected with
water and the non-acidic aldchydic portion subse-

quently oxidised with ozone; in this manner 105 g.

of higher fatty acids and considerable amounts of

lower acids soluble in water were obtained from
150 g. of olefine derived from a chloroparaffin with
19-4% Cl.—H. W.

Paraffin wax; Oxidation of to a true wax in

ultra-violet light. A. Grun and T. Wirth. Z.
angew. Ghem., 1920, 33, 291—292.

In parallel experiments in wh?bh paraffin wax was
oxidised for 3^ or 5 hrs. in a current of air at
160° C-, ultra-violet light (U.S.P., I.l58.2a5; J.,

1913, 1200) had hardly any influence upon the
result. In fact the yield of alcohols and insoluble

fatty acids produced was somewhat higher when
the oxidation was effected in the absence of ultra-

violet light.—C. A. M.
a2
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Aliphatic hydrocarbons; Oxidation of by

nitrogen peroxide. C. GranEcher. Helv. Chino.

Acta, 1920, 3, 721—737.

Pabaffin-wax, m.p. 50°—.52° C., ia oxidised by a

current of air containing 2% of nitrogen peroxide

to substances soluble in sodium hydroxide in 10, 7,

6, and 4 days respectively, at UCP, 120°, 135°, and
150° C, The products are not di^oloured and
consist of a mixture of acetic, butyric, and higher

fatty acids, with about 15% of unsaponifiable oil.

In order to determine the function and fate of the

nitrogen peroxide, experiments with the pure gas

were carried out at 140° C. Under these con-

ditions, the gas is rapidly absorbed, more thorough

oxidation is realised in 8—10 hrs., and the colour-

less gas evolved consists chiefly of nitric oxide. It

would not be practicable to use nitrogen peroxide
merely as an oxygen-carrier, however, for some
nitrogen is lost as nitrogen gas, hydrogen cyanide,

and, presumably, nitro-compounds, the alkaline

solutions of the oxidised wax being red. When
pure '/i-undecane is treated with nitrogen peroxide
for 10 hrs. at 110° C., 40% of the hydrocarbon
escapes oxidation and the products include no acid
higher than uonoic acid besides the lower fattv

acids. It follows that this method will not furnish
any definite acid from a particular hydrocarbon.
It is considered probable that the higher paraffins

ill nature only consist to a small extent of the
normal members. (C/. J.C.S., Jan.).—J. C. W.

Fermentation of cellulose. Fowler and Josbi. Sec
XVUI.

Patents.

Fuel; Artificial . A. H. Ege. U.S.P. 1,357,027,
2.11.20. Appl., 12.5.19.

An artificial fuel consists of powdered fuel and
coke breeze bonded with a relatively small pro-
portion of a binder composed of Portland cement,
oxychloride cement, and salt. Petroleum is incor-
porated with the mixture, which is then caused to
set hydraulically.

Coal carbonisintj furnaces. H. L. Doherty. E.P.
132,489, 10.5.19. Conv., 7.9.18.

Co.vL is fed into the top of a vertical retort and
travels downwards against the upward flow of a
burning mixture of gas and air. The rate of
descent of the coal and the proportions of gas and
air are so adjusted that a highly heated carbonising
zone is maintained at the middle of the height of
the retort, and this zone only is provided with a
refractory lining. The lower end of the retort wall
is perforated, and the charge is supported on an
annular plate spaced downwards from the bottom
of the wall, while a perforated cone is arranged
above the central opening. The heating gas is ad-
mitted to the chamber surrounding the bottom of
the retort so that it enters the fuel over substan-
tially the whole area of the column. Oils and tar
are collected in annular channels above the refrac-
tory lining, and gas is drawn at the top of the
retort.—W. F. F.

Bischargmg material [coke] at the base of shaft
[coal curhonisiiKj] furnaces • Means forH L. Doherty. E.P. 152,9^5, 10.5.19. (
i .9.18. {Cf. E.P. 132,489, supra.)

Conv.,

A FIXED annular shelf is supported under an
annular opening at!* the bottom of the shaft. The
opening is formed between the outer wall of the
shaft and a fixed cone or other wntral obstruction.
Mechanical means, such as a ring of a diameter
rather smaller than the fixed annulus and which is
given a gyratory motion, are provided to push the
material over both the inner and outer edges of the
shelf.—B. M. V.

Vertical retorts and coke-oven chambers; Method
of sealing . F. J. Collin, A.-G. zur Verwert-
ung von Brennstoffen und Metallen. E.P.

145,782, 2.7.20. Conv., 28.4.19.

A DISHED or capped plate, into the cavity of which
the bottom rim of the retort extends, is filled with

i granular coke kept moist by a small flow of water.

!
The ooke employed is that which, previously used

I

for sealing the cover, falls into the dish when the

j

cover is removed.—^W. E. F. P.

Discharging vertical or inclined retorts or cham-
bers; Means employed in . R. and J. Demp-

• stor, Ltd., H. S. Knight, and F. J. Siddall. E.P.

1 153,540, 6.7.20.

The grate beneath the lower end of the retort con-
sists of two pivoted sections of unequal length, one
being a single arm and the other forming part of a
rotary, multiple-armed device. The sections are

;

controlled externally and can be operated inde-

1
pendently or simultaneously.— E. F. P,

j
]Vood flos producer. L. Avellana. E.P. 138,362,

' 28.1.20. Conv., 28.1.19.

i A VERTICAL producer, in which combustion takes

I

place in a downward direction, has a conical com-
I

bustion chamber or shaft and a suspended grate,

I

and is provided with means for the admission of air

j

or the escape of gas through the side and between
’ the grate bars. Beneath the grate is a chamber
i through which the gas produced passes into a
! second, lower chamber, communicating with the

j
purifying plant.—W. E. F. P.

! Gas-genemfing apparatus. H. J. Kotschevar.
; U.S.P. 1,357,998, 9.11.20.

j

Oil is discharged, through a jacketed delivery tube,
1 into molten metal contained in a closed, heated re-
' tort. The discharge of oil is controlled by a valvo
' actuated thermally, and varies with the tempera-
ture of the molten metal.

—
"W. E. F; P.

j

Gas cooler. Fac^oneisen-'Walzwerk L. Mannstaedt
und Co., A.-G., and H. Bansen. E.P. 153,453,
16.10.19

' In a gas cooler having vertical tubes which project
' into the gas chamber, the tubes depend from a dis-

i
tributor box to which the cooling medium is sup-

,

plied, the seal between the box and gas chamber
! consisting of a curtain on the former which dips
into a gutter around the jacket of the latter. The
lower ends of the tubes are open and dip into a
liquid seal by wTiich the cooling medium, if liquid,
is carried away. For use with a gaseous cooling
medium the liquid seal is provided with a false

;
bottom, from the gas space beneath which short

: tubes project through the sealing liquid into the

;

CKioling tubes; and apparatus for spraying the cool-
ini: tubes internally is arranged within the dis-
tributor box.—W. E. F. P.

Oil; Method of extracting from shale, coal, or
other oil-bearing minerals. H, Edwards. E.P

;

153,663,9.8.19.

I

The material is crushed and, after separation of the
i bulk of the pyrites by a metallurgical ore conccn-
I

tration process, is carbonised at about 500° C. in a
muffle, e.g.y a muffled Merton furnace. Sulphur is

completely removed from the oil thus obtained
during the ordinary refining processes.—L. A. C.

Mineral oils; Process of purifying . J. Smith
E.P. 153,844, 14.4.20.

The oil is heated under a pressure of 100—150 lb.
per sq. in. in the presence of an absorbent such as
cotton waste saturated with a strong solution of an
alkali hydroxide, carbonate, or bicarbonate.

—L. A. C.
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Mineral oils; Acid refining of . H. W. Hutton
and F. J. Neilson. E.P. 153,857, 20.5.20.

AVashing with alkali of a mineral oil Bhich has
received a heavy acid treatment ia facilitated by
the addition to the oil of sufficient sulphonated
fatty oil, e.fir., sulphonated castor oil, to dissolve the
sulpho acids from the oil, either before, during, or
after the addition of the alkali.—L. A. C.

Fuel oil; Process ]or preparing a heavy . B.
Szetinski. G.P. 299,68.3, 10.11.16.

A HEAVY fuel oil, lighter than water, from which
solids do not separate during use, is prepared by-

mixing with petroleum products the coal-tar frac-

tion (sp. gr. 1'05—1'07) boiling between 280“ and
32.5“ C.—E, H. R.

Gas-producers ; Process for increasing the efficiency
and the yield of ammonia in . H. Kopper.s,
Assr. to The Koppers Co. U.S.P. 1,360,117,
23.11.20. Appl., 9.9.14.

See G.P. 279,550 of 1913; J., 1915, 414.

Hydrocarbons; Process of and apparatus for the
alteration of high-boiling-point to low-
boiling-point hydrocarbons. F. A. Kormann.
E.P. 153,6-54, 6.8.19.

See U.S.P. 1,.332,849 of 1920; J., 1920, 326 a.

Feeding pulverised coal to furnaces [by means of air
under pressure], P. E. Van Saun. E.P. 153,7.16,

8.10.19.

[Gas] ovens and retorts; Means for closing the
doors of vertical . F. J. Collin, A.-G. ziir

Verwertung von Brennstoffen und Metallcn.
E.P. 150,305, 9.8.20. Conv., 30.8.19.

Gas purification, U.S.P. 1,358,030-2. Sec I.

Eemoving sulphur from gases, E.P. 1.53,665. Hee
VII.

Air-heating stove. U.S.P. 1,357,675. See X.

IlB,-DESTfiUCTIVE DISTILLATION;

HEATING; LIGHTING.

Patents.

Carhojiaceous materials; Apparatus for distilling
. Process for carbonising carbonaceous

materials. Process for distilling carbonaceous
material. G. W. Wallace. U.S.P. (a) 1,358,662,
(b) 1,358,663, and (c) 1,^8,664, 9.11.20. Appl.,
6.8.18, 23.1.19, 16.6.19.

(a) a vertical retort is provided with a central
vertical discharge pipe for gases projecting up-
wards through the bottom nearly to the top and
perforated throughout its length within the retort.

The discharge pipe is provided with an annular
flange near the bottom of the retort to support the
charge and can be detached from the gas-exit main
below, which is common to a number of retorts. A
travelling crane is provided above the retorts by
means of which the discharge pipe and flange carry-
ing the residue of the charge can be witlidrawn
upwards through the retort, (o) In a retort similar

to that described in (a) means are provided for

automatically relieving pressure produced in the
retort by gas evolved from the material outside the
coking zone. (c) In a retort similar to tlmt
described in (a) tne material in the coking zone is

maintained in an “ uninterrupted condition ” by
providing a number of spaced annular supports on
the central discharge pipe.—W. F. F.

Incandescence gas mantles. H. Pace. E.P.
153,828, 8.3.20.

A FABRIC for the manufacture of incandescence gas

f

mantles is composed of chryaotile and ramie thread
or other material such as artificial silk. The ramie
or other material is preferably shrunk as much as

I

possible before weaving with the chrysotile.

j

—J. S. G. T.

;
Intense light; Production of , Siemens-
Schuckertwerke G.m.b.H. G.P. 325,875, 6.4.18.

I Conv., 7.4.17.

j

A MOLTEN metal such as magnesium, aluminium, or
zinc,^ or copper it a green light is desired, is

. atomised and burnt in an atmosphere containing a

;

high percentage of oxygen.—L. A. C.

libntgen tube.s. Siemens und Halske A.-G. G.P.
32.5,941, 4.1.18.

The anticathode is formed of tungsten or molyb-
denum with a mirror of platinum, iridium, or an
alloy of the two. These anticathodes are specially
suitable for Rbntgen tubes depending on pure elec-

;
tron discharges, working without special cooling

;

and giving very hard rays in large quantities.

-E. H. R.

Wood preservation. G.P. 325,543. See IX.

' Esters from pyroligneous acid. G.P. 325,639. See

\

I

III.-TAD AND TAB PRODUCTS.

I Patents.

Producer-gas tar; Itemoval of water from crude

\ . 0. Heise. G.P. 325,157, 7.10.17.

, The tar is filtered hot, and, after it has cooled, is

I

broken up, e.g., by forcing through sieves, and is

;

then passed in a fluid condition over sloping sur-

j

faces or rotating drums.—L. A. C.

I
Antkraquinone

;

Process for the purification of .

Kinzlbcrger&Co. E.P. 143,885, 27.5.20. Conv.,

1
20.9.17.

i A SOLUTION of crude antbraquinone in a neutral
' solvent, such ns chlorobenzeno or solvent naphtha,
! is boiled and agitated in the presence of a purifying

;
agent, such as an alkali or alkaline-earth oxide or

! carbonate, or an aqueous solution of the same, or

dilute or concentrated sulphuric acid. When puri-

;
ficatiou is complete, the antbraquinone solution is

separated, and the solvent is removed by steam
distillation.—L. A. C.

.Anthracene; Process for the purification of crude

;

. Kinzlberger & Co. E.P. 144,648, 7.6.20.

Conv., 30.10.16.

' Carbazole is separated from crude anthracene by
! agitating a boiling solution of the anthracene in

j

solvent naphtha (b.p, 145° C.) with potassium
hydroxide until water no longer distils over, further
quantities of solvent naphtha being added if neces-

, sary. The solution ia separated from the sandy pre-

. cipitate of pot.assium-carbazole, and deposits pure
anthracene on cooling.—L. A. C.

[*yridine bases; Manufacture of . Farbw. vorm.
Meister, Lucius, und Briining. E.P. 146,869,

5.7.20. Conv., 22.6.17.

i Ptridine bases are obtained by heating paraldehyde
with aqueous ammonia. It is advantageous bo work

’ under stoichiometric conditions and not raise the

; tenqTerature above 200° C. For example, 132 pts.

of paraldehyde when heated with 255 pts. of 5%
aqueous ammonia in an autoclave for 4 hrs. at

140° C., 4 hrs. at 160° C., and finally 4 hrs. at

180° C., gives a mixture of pyridine bases consist-

ing for the most part of 2-methyl-5-€thylpyridine,

the yield amounting to about 68 % of the theoretical.

—G. F. M.
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Nitro compounds, nifroso and azo compounds, or

the like: Reduction of

Moore. U.8.P. 1,358,324, 9.11.20. Appl., 28.7.20.

Auomatic nitro compounds containing at least <mo

substituent otlier than a nitro group are rapidly

reduced by means of borings of cast iron and an

aqueous solution of a chloride.

Fuel oil. G.P. 299,683. See IIa.

IV.-COLOUBING MATTEBS AND DYES.

Adsorption compounds [of dyestuffs}. III. R.

H.nllcr. Kolloid Zeits., 1920, 27, 30—34. {Of. J.,

1918, 411a; 1919, 281a.)

The substrate in the complex Cotton Red 4 BX-
lead hydroxide may be clianged into lead sulphate,

or lead sulphide, without setting free the dyestuff,

but couTcrsion into lead acetate, sodium plumbitc,

lead chloride, or lead chromate at once sets the dye-

stuff free. From the.se results two general rules

may be deduced. When the substrate is converted

into a soluble compound the adsorption complex is

destroyed. When the substrate is converted into

an insoluble compound which is capable of adsorb-

ing the dyestuff, a new complex is formed without

•apparent dissociation of the primary complex, but
if the insoluble compound has no adsorptive effect

on the dyestuff the complex is destroyed and the
dyestuff set free.—J. F. S.

Cyanines. Lumiere and others. See XXI.

V—FIBRES! TEXTILES; CELLULOSE:
PAPER.

Cellvloset Constitution of . K. Hesa. Heir.

Chim. Acta, 1920, 3. 866—869, (Cf. J., 1920,

512 .A.)

A REPLY to criticisms bv Karrcr (cf. J., 1920, 795 a).

(Cf. J.C.S., Jan.)—J. C. W.

Fermentation of cellulose. Fowler and Joslii. See

XVIII.

Patents.

Fibre, and process for ohtaming the same [from
seaweed]. Y. Hasbimoto. E.P. 153,804, 13.1.20.

FibiiEs suitable for paper making an<l as a cotton

substitute are obtained from “eugamo” (Fhyl-

lospadix scouleri, Hook). The exterior of this sea-

weed is a gum-like material which cannot he
separated by mechanical means, but is removed by
boiling the raw or dried seaweed with milk of

lime {10% CaO) for i to 1 hr. (aerial oxidation
must he avoided), washing ’.vitb water, boiling with
a solution of sodium bisulphite of l'^ B. (sp. gr.

1'007) for 20 to 50 mins., washing, and rubbing
away the softened crust.—A. J. H.

fihrps; Method of treating . H. R.
jNIoodv and L. H. Friedburg, TJ.S.P. 1,357,580,
2.11.20. Appl., 13.1.17.

Tub fibres of banana and other tropical plants
are rendered suitable for the production of paper
pulp or other purposes by immersion in sea water
which is being electrolysed, whereby they are dis-
integrated and bleached.—A. J. H.

Wool or analogous materials; Process for removing
fat from by the aid of fat solvents. F. Koch,
Assr. to Tile Chemical Foundation, Inc. U.S.P.
1,358,163, 9.11.20. Appl, 3.2.14.

Fat or oil is extracted from wool or similar fibrous
material by treating the latter with a chlorinated
hydrocarbon of the fatty series, in absence of soap,
soda, or other emulsifying agent.—W. J. W.

Fabric; Fireproof and process of producing the
same. C. L. Saunders, G. C. Stanley, and C. W.
Bennett. U.S.P. 1,358,^0,9.11.20. Appl, 13.10.19.

Fabrics are rendered fireproof by coating them with
a cjomposition containing ammonium sulphate and
a hydrated oxide of tin. Cotton fibres are more
easily impregnated with sodium stannate if they
are first boiled in water, treated with a solution of

commercial hydrofluoric acid (2 pts. of acid to 100
pts. of water), washed, and partially dried.

—A. J. H.

[TFoodpulp] digesters. Aktiebolaget Vaporackumu-
lator. E.P. 141,708, 12.4.20. Conv., 12.4.19.

The pressure within a digester sometimes exceeds
that of the steam supply, and acid is then forced
from the digester into the connecting pipes. This
disadvantage is overcome by the insertion of a
pressure lock between the acid-proof valve nearest
to the digester and the non-return valve nearest
to the steam supply. The pressure lock consists

of a piece of acid-proof tubing arranged vertically

and is connected by means of a pipe, having
an open valve, to a source of pressure of

steam, water or air greater than the maxi-
mum attained in the digester. When the
pressure within the digester temporarily rises above
that of the steam supply, acid liquor flows through
int-o the pressure lock and closes the non-return
valve. The acid is thus prevented from entering
the steam supply pipes, and rises in the pipe con-
nected with the pressure lock until checked by the
greater pressure therein. When the pressure within
the digester becomes normal, tbe acid liquor is

forced out of the pressure lock back to the digester,
thus allowing the non-return valve to re-open.

—A. J. H.

Wood; Treatment of and recovery of organic
products therefrom. H. F. Weiss, Assr. to C. F.
Burgess Laboratories. U.S.P. 1,358.129, 9.11.20.

Appl, 14.5.18.

Wood of the western larch is comminuted and
leached to extract the galactan and other soluble
constituents, and the residue is subjected to chemi-
cal treatment for the preparation of pulp. The
soluble matters are thus obtained unoontaminated
with chemicals, and their removal reduces the con-
sumption of chemicals in . the subsequent treatment
of the wood.—J. H. L.

Artificial threads, films and other products from
viscose; Process for the manufacture of . R.
Muller. E.P. 153,444, 9.10.19.

By making the processes in the manufacture and
use of viscose, cyclic, economy in the consumption
of raw materials is possible. The caustic soda is

prepared electrolytically from sodium chloride, and
the gaseous by-products, hydrogen and chlorine,
are suitably combined to form hydrochloric acid,

which is used for precipitating the solution of vis-

cose, whereby sodium chloride is formed and is

recovered and used for the production of caustic
soda.—A. J. H.

[Fiscoie;] Method and apparatus for the produc-
tion of masses or solutions [of ] free from air
or other gases. B. Borzykowski. U.S.P.
1,3-57,946—7, 9.11.20. Appl, i3.8.17 ami 6.4.20.

A FLUID mass of vi.scose or like material, sLiitable

for the production of artificial threads, films, and
the like, is “ filmed ” on a surface within a vessel
exhausted of air. The mass is preferably incor-
porated with CXC0.5S of an indifferent highly volatile
solvent before treatment. The apparatus consists of
a receptacle for containing the fluid mass, two
chambers within which the mass is “ filmed ” under
vacuum, and a filter between each chamber and
the receptacle. A spinning system is connected
with the two chambers and is exhausted of air.

—A. J. H.
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Cellulose acetate; Composition of with the
fatty .acids of coconut oil. G. W. Miles, Assr. to
American Cellulose and Chemical Manufacturing
Co. U.S.P. 1,357,335, 2.11.20. Appl., 30.6.19.

Cellulose acetate is mixed with the total fatty
acids extracted from coconut oil.—L. A. C.

Cellulose-ether composition and method of making
the same. H. T. Clarke, Assr. to Eastman Kodak
Co. U.S.P. 1,357,614, 2.11.20. Appl., 17.3.19.

A TK.ANSPAEENI Composition contains a cellulose
ether and a sulphone.—L.A.C.

[Cellulose-ester films;] Funfytng and washing pro-
cess [for ]. S. E. Sheppard, Assr. to East-
man Kodak Co. U.S.P. 1,357,733, 2.11.20.
Appl., 5.6.18.

Acidic substances are removed from cellulose-ester
bodies having a large surface in proportion to their
mass, by washing them with a strong solution of a
salt.—A. J. H.

Nitrocellulose composition. J. M. Kessler, Assr.
to E. I. du Pont de Nemours and Co. U.S.P.
1,.357,876, 2.11.20. Appl., 6.12.19.

Nitroceli.ulose is incorporated with an alkyl ester
of an acyloxy derivative of a higher fatty acid.

Paper-making stock; Process and apparatus for
preparing—-. C. H. Allen and E. J. Trimbey,
Assrs. to Great Northern Paper Co. U.S.P.
1,357,760, 2.11.20. Appl., 21.8.19.

Fluid mixtures or solutions of the several in-
gredients of the stock are continuously poured into
a common stream in the desired proportions.

—A. J. H.

Separating water or other liquids from solutions
[cellulose waste lyes]; Method of . E. Oman.
U.S.P. 1,359,911, 23.11.20. Appl., 18.9.17.

See G.P. 316,592 of 1917; J., 1920, 483 a.

VI.-BLEACeiNG; DYEING; PRINTING;
FINISHING.

Patents.

Skein-dyp.ino ynachine. A. T. Scaramuzzi, Assr. to
T. J. Corrigan. U.S.P. 1,^57,522, 2.11.20. Appl.,
4.9,19.

^ ’

A DYEING machine contains a series of elongated
horizontal skein carriers on a horizontal support.
A carriage moves from one end of the support to
the other, and is so constructed that each skein
carrier is in turn displaced from the front to the
rear of the advancing carriage.—A. J. H.

Dyeing machine. H. M. Dudley. U.S.P. 1,359,013,
16.11.20. Appl., 9.12.19.

The dyeing machine consists of a receptacle
divided into three parts. The middle division
forms the dyeing chamber, -which is closed at the
top and bottom by perforated plates with covers,
and contains several removable rods. The upper
and lower divisions serve as liquid containers, and
each contains a perforated pipe. Means are pro-
vided for circulating a liquid in either direction
through the perfoiated pipes and the dyeing
chamber.—A. J. H.

Cotton and cotton manufactures ; Process of treat-
ing [fireproofing^ . S. Kashitani. U.S.P.
1,300,224, 23.11.20. Appl., 10.12.18.

See E.P. 144,083 of 1919; J., 1920, 542 a.

Cleaning agent. E.P. 146,222. See XIT.

Cleaning process. G.P. 325,796. See XII.

VII.-ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Townsend [electrolytic'] cell; Chemical efficiency
and concentration of caustic soda and salt from

. A. H. Hooker. Chem. and Met. Eng., 1920,
23. 961—968.

I

A DEScaiFTioN of the plant at Niagara Falla, pro-
,
ducing 65 tons of caustic soda and 60 tons of

I

chlorine daily, is given. Types of cell in use are
; of 2500, 5000, and (most recent) 4000 amp, capa-
,

cities. A high current density of 100 amp. per
sq. ft. of cathode, at a little over 4 volts per cell,

,
is used, with an average current efficiency of 96—

•

i 97%. The caustic soda concentration is 125 g.
: per 1. Curves showing various data in connection

;

with the cell arc given, including specific gravities
of brine and caustic soda solutions, solubilities of

; chlorine in water and brine, chemical efficiencies,

I

and evaporator data.—J. R. P.

: Chlorate; Influence of chloride on the solubility of

I

(i^d its dependence on temperature. J.
Billiter. Monatsh. Chem., 1920, 41, 287—295.

The solubility of sodium chlorate in unit volume of
;

either water or sodium chloride solution increases
. linearly with the temperature, and the diminution

I

produced in the solubility of sodium chlorate by
;

addition of sodium chloride incrcaises as the tem-
i
perature rises, the extent of the increase being

!
specially great for high concentrations of the

j
chloride. {Cf. J.C.S., Jan., 1921.)—T. H. P.

Salts having a common ion; Separation of two .

A . T. Schlcesing. Comptes rend., 1920, 171,
977—981.

Using the pure salts, curves are first plotted show-
ing the composition of solutions saturated with
respect to the two salts at different temperatures.
The solution from which it is required to separate

1
one salt is analysed, and from the data obtained

j

and the curves previously plotted it is possible to

I

determine the temperature at which the solution

j

should be evaporated, so that only one salt will

I

separate out.—W. G.

!
Potassium iodide; Titration of with mercuric

;

chloride. I. M. Kolthoff. Pharm. Weekbiad,
1920, 57, 836— S42.

IbiE corrections which must be made in the titra-
tion aro shown to be euiiily calculated by applying
the laws of mass action to the balanced reaction,

the complex-constant for this

dissociation, and the solubility of mercuric iodide
being known. The correction ns determined from
theory is found to ngrec ex.ictly with the figures
obtained by the use of known solutions. Tempera-
ture has very little effect on the end point, and
foreign substances interfere only in so far as they
have a tendency to form complex mercuric salts.

{Of. J.C.S., Jan., 1921.)—S. I. L.

Mercuric chloride ; .Analysis of . I. M. Kolthoff
and J. Keijzer. Pharm. Weekbiad, 1920, 57.

913-919.

Ritp’s method of reduction by means of formalin
in alkaline solution, and estimation of the sepa-
rated mercury with iodine in acid solution, gives
variable results, partly because reduction is incom-

;
picte, partly because formalin itself, after heating

j

w’itli alkalis, absorbs iodine in acid solution.

Hydrogen peroxide is a more suitable reducing
agent, but the method is in any case laborious.
Rapid and accurate results may be obtained by
adding to the mercuric chloride solution a slight

excess of hydrocyanic acid and titrating the solu-

tion with caustic soda, using dimethyl-yellow as

I

indicator. Care must be taken that both solutions
'

' are neutral to the indicator before mixing, and that
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the hydrocyanic acid solution, is Iree from cyanic

acid- {€f. J.C.S., Jan., 1921.)—S. I. L.

Dolomite; Experimental sepaTaiion of lime in .

R T Stull. U.S. Bureau of Mines. J. Frankliu

Inst.', 1920, 190, 739.

The presence of lime in dolomite interferes with its

use for the manufacture of fire-resistant brick.

Treatment of a dolomite containing, after calcining,

MgO 42%, CaO 68%, with running water for one

day increases the magnesia content to 65% and

allows a 50—60% recovery of lime. Boiling the

calcined dolomite in water and separating the mag-

nesium hydroxide by flotation gives 65—75% mag-

nesia content, with 25% lime recovery. Addition

to the calcined dolomite of sulphuric acid sufficient

for all the lime, gives a 75% magnesia content with

60% limo recovery.—B. V. S.

Ozone; Action of on allcali meteds, ammonia,
and substitution products of ammonia. W.
Strecker and H. Thienemann. Ber., 1920, 53,

2096—2113.

AVhen ozone was passed into solutions of the alkali

and alkaline-earth metals in liquid ammonia,
orange to brown precipitates were obtained, which

were very unstable, being rapidly decomposed by i

water or dilute acids with evolution of oxygen. On
!

this account, and because the precipitates were con-
j

taminated with the oxidation products of ammonia, i

their composition could not be determined. Ozone '

oxidises liquid ammonia completely to ammonium
j

nitrate (about 98%) aud nitrite (about 2%), accord- I

ing to the equations 2NH5-l-40j = NH4N0, +40,-1-
;

H,0; 2NH,+303 = NH*N0a+30,+H,0. The action

is retarded but not stopped by drying the ozone as

completely as possible. Hydroxylamine hydrate is

oxidised by ozone to hydroxylamine nitrate, whilst

hydrazine hydrate gives mainly nitrogen and w'ater,

with traces of nitrate and ammonia. Mcthylamine
is oxidised to formaldehyde, ammonia, nitrate, and
nitrite, and dimethylamine gives in addition formic
and acetic acids. Trimcthylamine is oxidised ex-
plosively even at very low temperatures. By pass-

ing ozone into a 5—10% solution of trimcthylamine
in chloroform, trimethylamine oxide, (CHj),N:0,
was obtained in the form of iU hvdrochloride. (Cf.
J.C.8., Jan., 1921.)—E. H. R.

Chlorine and ammonia-; Eeaction between . II.

W. A. Noyes and A. B. Haw. J. Amer. Chem.
Soc., 1920, 42, 2167—2173. {Cf. Noyes and Lvon,
J., 1901, 943.)

Anhydrous ammonia and anhydrous chlorine react
to form nitrogen trichloride and ammonium
chloride: 4NHj+3Cl2=3NH4Cl+NCl3. A consider-
able proportion of the trichloride always decomposes
into chlorine and nitrogen, either directly or by
interaction between the trichloride and ammonia.
The ratio of the number of mols. of chlorine to the

j

numbev of mols. of ammonia may be varied between
wide limits without affecting appreciably the ratio

(413) between the number of mols. of ammonia and
the number of mols. of ammonium chloride. The
chlorine reacts primarily with the ammonia, but
only to a trifling extent, or not at all, with the
solid ammonium chloride formed. The reaction
was carried out with the dry substances without a
solvent, and also in presence of carbon tetra-
chloride or pentane.—J. R. p.

Chlorine and ammonia; Deaction between .

III. Probable formation of trichloro-ammonium
chloride. W, A. Noyes. J. Amer. Chem. Soc.,
1920, 42, 2173—2179.

Dry hydrogen chloride converts nitrogen trichloride
quantitatively into ammonium chloride. The re-
action may occur either with a solution of the tri-

chloride in carbon tetrachloride or without any sol-
vent. As the decomposition cannot be a hydro-

lysis in the absence of water, it is probably
not a hydrolysis in the presence of water. The
action probably consists primarily in the formation
of trichloro-ammouium chloride, ^ClgHCI, followed
by the loss- of an atom of positive chlorine with an
atom of negative chlorine. The formation of nitro-

gen trichloride by the action of chlorine on a solu-

tion of an ammonium salt appears to be the reverse
of the above reaction. Ammonium sulphate is much
more suitable than ammonium chloride for the pre-
paration of nitrogen trichloride. Chloro-amine and
dichloro-amine are formed as well as nitrogen tri-

chloride by the action of chlorine on ammonium
salts. Treatment of an ammonium salt with hypo-
chlorous acid gives a trichloride pure and free from
chloro-amines. Nitrogen trichloride may be separ-
ated from a eolation in which it is prepared by
passing a current of air through the solution, dry-
ing the air and vapour of trichloride by passing
through concentra^d sulphuric acid, and con-
densing the trichloride in a TT-tubc surrounded by a
freezing mixture.—J. R. P.

Arsenic; Pure metallic . C. H. Jones. Chem.
and Met. Eng., 1920, 23, 957—960.

Arsenic of 99*5—^99*7% purity is prepared by heat-
ing a mixture of 1 pt. of wood charcoal with 4 pts.

of arsenioiis oxide in gas-fired furnaces holding 200
or 400 lb. of mixture. The furnaces are built up of
stool pipe surrounded by firebrick, supported on
pipe framew'ork. The cover of the charging end is

clamped against a clay gasket with a cooling pipe
omb^ded, which condenses any leak of arsenic and
forms a joint. The operation is carried out at a
temperature of 650®—700® C., and takes 10 hrs. for
the large furnace and 7 hrs. for the small. The
chief impurity in the product is arsenious oxide.
The arsenic is condensed in a water-cooled condenser
at the rear of the furnace. The product has sp. gr.
5'73, is brittle, and may be powaered without diffi-

culty. Among the uses mentioned are as a flux,

for addition to copper, bronze, Muntz metal,
arsenical lead, and speculum metal.—J. R. P.

AmmoniwA/i sulphate recovery. Cheal. See Ha.

yeutral ammonium sulphate. Evans. 5ee Ha.

Alkali ferrites and ferrates. Grube and Gmelin.
See XI.

Transformation of ammonia into urea. Matignon
and Frejacques. See XX.

P,\TF.NT8.

/Uununt'um oxide; Prodxicing —— from aluminium
cMoride. S. E. Sieurin. E.P. 153,500, 19.1.20.

R.\w material containing aluminium is dissolved in

hydrochloric acid and the solution saturated with
hydrochloric acid gas, the aluminium chloride which
separates being subsequently calcined. To obtain a

strong gas suitable for saturating the solution only
that evolved at the end of the calcination is taken
(a furnace with several beds being used), or the
surplus water is separated from the gas by con-

densation.—C. I.

Nitrate of soda; Pecovery of from solutions.

I. B. Hobsbawn. In part from J. L. Grigioni.

E.P. 153,649, 6.8.19.

A MORE complete separation than hitherto of sodium
nitrate from the chloride and sulphate accompany-
ing it is effected as follows. The solution is hoil^
at 90®—95® C. under an absolute pressure of 11 lb.

per sq. in., whereby much of the sulphate and
chloride is precipitated. This stage is carried on
as a continuous process. The settled liquor is drawn
off and further concentrated at atmospheric pres-

sure until the dissolved chloride is equivalent to
75—80 g. NaCl per 1. The liquor is then cooM
under slightly reduced pressure and crystallised in

a rotary cooler.—C. I.
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Potassium and sodium nitrates; Process of separ--

ating . R. P. Calvert, Asar. to E. I. da Pont
de Nemours and Co. TJ.S.P. 1,356,806, 26.10.20.

Appl., 1.8.17.

SooniM nitrate mother liquors containing potassium
nitrate in quantity equal to at Ieast«20% of the

mixed nitrates arc subjected to a temperature of

5° C., and the potassium nitrate which separates '

from the solution is recrystallised.—W. J. W. .

Nitrates and chlorides; Process of leaching and
obtaining , W. E. Giesecke, Assr. to Ray
Bros.’ Corp. U.S.P. 1,357,973, 9.11.20. Appl.,
27.3.17.

The raw material is mixed with a lixiviating

agent, and its disintegration is assisted by blowing
a fluid through it under pressure. The finest par-

ticles are thus forced above the heavier solids, and
the settled material serves as a filter through which
the solution is drawn off. Fresh lixiviating agent
is then forced through the material from below
together with air, and the solution is again filtered

and removed.—W. J. W.

Potassium chloride; Preparation of from
crude, low-grade potassium salts. Saizwerk Heil-

bronn, G. Kassel, and T, Licbtcnberger. 6.P.
325,398, 8.10.18. Addn. to 289,746 (J., 1920,
405 A).

The melt containing potassium chloride {loc. cif.)

is heated until the latter is volatilised; it is purified

by fractional condensation. If the potassium salts

do not already contain chloride, salt or hydrochloric
acid is added before heating.—E. H. R.

Gases; Bemoval of sulphur [hydrogen sulphide]

from . N. E. Rambush. E.P. 153,665, 11.8.19.

The gas is washed with a suspension of ferric

hydroxide in ferrous sulphate solution. The sus-

pension circulates between the washer and a tower
down which it flows against a current of air; or it

may be simply run over a system of wooden lattice

boards like a water cooler. A portion of the re-

vivified suspension is drawn off and the sulphur
separated by fractional subsidence or centrifuging.

—C. I.

.irsenical salts; Method of making . W. Thum,
J. J. Mulligan, and H. M. Schleicher, Assrs. to

United States Smelting, Refining, and Mining
Co. U.S.P. I,a56,569, 26.10.20. Appl., 28.6.19. i

Insoluble metallic sulphates aro treated with
|

soluble arsenical salts to produce arsenical salts

of the metals.—W. J. W.

Magnesium sulphate; Method of making .

W. R. Codings and J. A. Gann, Assrs. to The
Dow Chemical Co. U.S.P. 1,356,907, 26.10.20.

Appl., 10.2.19.

Magnesium hydroxide is treated with sulphur
dioxide, and the bisulphite formed is oxidised to
sulphate.—W. J. W.

Magnesium, carbonate or Magnesia vsta; Manii/ac-

ture of . W. Esch. G.P. 325,141, 13.10.14.

Calcined magnesia made to a paste with the re-

quisite amount of water is converted into mag-
nesium carbonate by the action of 1 mol. of carbon
dioxide and 11 inols, of ammonia (or, in the cav^e of

Magnesia edba which is dense or contains chlorides,

of 1 mol. of carbon dioxide and i mol. of ammonia),
and is either separated or worked up to light Mag^

\

nesia alba or Magnesia usta.—L. A. C.

Alkali-metal cyanide; Apparatus for manufaeiure
of . F. J. Metzger, Assr. to Air Reduction
Co. U.S.P. 1,358,014, 9.11.20. Appl., 5.12.18.

An inclined tubular retort has its middle portion

enclosed in a furnace. The charge of an alkali and
a carbonaceous material is fed in at the top and
nitrogen passed in at the bottom, and by rotating
the retort on its axis the lower portion, projecting
fc^yond the furnace, serves as a cooling and nodu-
lising zone for the reaction product.—C. I.

Alkali cyanide; Apparatus for manufacturing .

F. J. Metzger, Assr. to Air Reduction Co. U.S.P.
1,358,383, 9.11.20. Appl., 25.7.17.

A EETOiiT of readily oxidisable metal is surrounded
by a chamber of material resistant to oxidation, the
intervening space being filled with inert gas. Heat
is applied to the outer chamber.—C. I.

Metal [^vessels] heated to a high temperature \e.Q.

in production of cyanides]; Method for protect-
ing agiainsf oxidation. H. B. Kipper.
U.S.P. 1,3-58,161, 9.11.20. Appl., 19.5.19.

Metal vessels heated to a high temperature, as in
the production of nitrogen compounds by heating
sodium salts with carbon and iron in presence of
nitrogen, may be protected against oxidation by
burning carbonaceous fuel to carbon monoxide with
a minimum of carbon dioxide, and by avoiding
excess of oxygen.—W. J. "W.

Cyanide compound and process of producing the
same. W. S. Landis, Assr. to American Cyan-
amid Co. U.S.P. 1,359,257, 16.11.20. Appl,
16.1.20.

A MIXTURE of crude calcium cyanaraide, an alkaline-
earth carbide, and a flux containing less sodium
chloride than the molecular equivalent of the cyan-
ide to be formed is heated and then immediately
cooled below 400® C. The compound obtained con-
tains a large percentage of calcium cyanide mixed
with calcium oxide and fluxing materials.—C. I.

Sulphur dioxide; Process of reducing . T.
Shiomi, Assr. to Furukawa Gomel Kaisha. U.S.P.
1,359,114, 16.11.20. Appl, 15.1.19.

SuT.PUUR dioxide mixed with steam and a reducing
gas is passed through a heated chamber filled with
a catalyst.—C. I.

Phosphoric acid and compounds of the same; Pro-
cess of and apparatus for producing . F. S.
Washburn, Assr. to American Cvanamid Co.
U.S.P. 1,359,211, 16.11.20. Appl, 21.4.19.

A MIXTURE of phosphate rock and silicious material
is preheated in a rotary furnace and then fuseii in
two stages in a hearth furnace. The gaseous pro-
ducts of the last stage are used in preheating fresh
charges.—C. I.

Hydrogen peroxide solutions; Stabilising . M.
Sarason. G,P. 325,861, 3.7.18.

The addition of 0'2% of a hypophosphite—e.g.,

sodium hypophosphite—to hydrogen peroxide or
solutions of the same prepared from sodium per-
oxide or perborate prevents decomposition even if

the solution is alkaline and maintained at 70® C.
—L. A. C.

Hydrogen sulphide; Separation and recovery of

sulphur from solutions, gases, and vapours con-
taining . Gewerkschaft des Steinkohlen-
Bergwerks “ Lothringen,” and G. Wiegand, G.P.

326,159, 13.12.18.

V.APOURS containing hydrogen sulphide are led,

I mixed wdth oxygen, over a solid contact mass
sprinkled with a solution of ammonia, alkali, or

alkalinc-carth, the quantity of oxygen being regu-

lated so that alkali polysulphides are formed, but no
free sulphur. As catalysts, oxides and hydroxides
of iron, manganese, aluminium, and related

metals, or mixtures of these, may be used. The
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polysulphides can be decomposed into sulphur and
hydrogen sulphide and the latter again put through
the process.—E. H. R.

Alkali amidns; Process for the tnanu/acfure of

0. Liebknecht, Assr. to The Roessler and
Hasslacher Chemical Co. U.S.P. 1,359,080,
16.11.20. Appl., 29.1.15.

See E.P. 1613 of 1915; J., 1915, 1143.

Maf/nesium chloride or anhydrous double chlorides
of magnesium; Production of anhydrous .

E. A. Ashcroft. U.S.P. 1,359,652, 23.11.20. Appl.,
12.8.19. Renewed 9.10.20.

See E.P. 152,401 of 1919; J., 1920, 783 a.

VIII.-GLASS; CERAMICS.

|

Optical glasses; Belations between chemical com-
position and refractivity in . F. E. Wright.
,1. Anier. Ceram. Soc., 1920, 3, 783—832.

When the mean optical dispersions and refractive
indices of a series of ordinary crown and flint glasses
are plotted as ordinates and abscissae, the resulting
graph is practically a straight line. Vfhen the re-
fractive index and the ratio of the length of the red
to that of the blue end of the spectrum are similarly
plotted a smooth curve is formed. In fiuor-erown
glasses the length of the red end of the spectrum
exceeds that of the blue end relatively more^than
yt other glass types; the borosilicate crowns
follow next, then the ordinary crowns, barium
crowns, and barium flints, and lastly the flints in
which the relative dispersion of the blue exceeds
that of the red end of the spectrum. From such a
graph in combination with a table of analyses the
chemical composition of glasses relative to their rc-
fringence and relative dispersions can bo found.
On plotting against one another the partial disper-
sions for different parts of the spectrum of a series
of silicate glasses the resulting graph is a straight
line, showing that each partial depression of a glass
bears a linear relation to aoy other, so that if one
partial dispersion is given, the type of optical glass
is whilst if any two refractive indices of an
optical glass are given the dispersion curve can be
written dow'n directly, and if two optical glasses of
very dilFcrent indices have the same dispersion for
one part of the spectrum their dispersion curves are
identical throughout the visible spectrum. These
linear relations only hold for that portion of the
dispersion curve remote from an absorption band.
When the refractive indices are plotted against the
squares of the frequency (1 /A^) another straight
line graph is obtained.

^
With the rise in refractive

index the dispersion also rises, the latter rising very
rapidly in flint glasses. The chemical compositions
of 117 potash-flint, soda-flint, harium-flint, boro-
silicate flint, barium crown, and borosilicate crown
glasses from various sources, when arranged on a
triaxial diagram, were fonnd to lie on a straight
line uniting the points representing the formulse
PbOjSiOj and KjOjdSiOj, or the corresponding soda
glass Na20,4Si02. The whole of these glasses arc
analogous to two-component mixtures, and, as such,
any one of their physical .constants such as re-
fractive index or density varies continuously with
a change in composition. In preparing a batch to
reproduce glass of given optical properties due
allowance must be made for loss by selective vola-
tilisation, suitable allowances being 0'5—5% PbO,
1—5% BjOa, and 0—5% of alkalis. By means of the
foregoing data charts may be prepared from which
the batch composition for a glass of any required
density, refractive index, and dispersion can be read
off directly. Examples of various batches prepared
in this manner are given.—A. B. S.

Poredain moulded under different cortdiiions; Bate
of vitrification of . R. F. Sherwood. J.

Amer. Ceram. Soc., 1920, 3, 837—841.

Tbst-piecbs of a typical porcelain body were made
by hand-pressing of the plastic mixture in a plaster

mould, by oasting in a similar mould, and by dry
pressing in a steel mould in an Olsen testing

machine using pressures of 2000, 4000, and 6000 lb.

per sq. in. respectively. The densest product was
that formed by dry pressing at 6000 lb. wr sq. in.,

and the least dense material was formea by hand-
pressing of the plastic mixture. After firing at

1120^ C. the initial porosity was lowest in the cast

pieces, and greatest in the pieces dry-pressed at

2000 lb. per sq. in. The rate of vitrification was
greatest in the plastic-moulded test-piece, this being

followed by the cast material. There appeared to

be a distinct difference in heat effect between wet-

mouldi and dry-pressed material. The cast body

reached a given degree of porosity (not too far

removed from complete vitrification) at the lowest

temperature, and the dry-pressed material at hi^er
temperatures, according to the pressure applied.

Minimum porosity was reached simultaneously in

all cases except by the pieces pressed at 2000 lb. per

sq. in., w’hich showed a slight lag. Complete vitri-

fication was not reached at 1325° C. by the plastic-

moulded sample or the one dry-pressed at 2000 lb.

per sq. in. The relative compactness of a porcelain

body appears to govern the temperature at which

complete vitrification takes place and the time

during which a given temperature must be main-

tained.—A. B. 8.

I

Testing furnace [jor ceramic pi'oducts]; Construc-

tion of a novel . S. F. Walton. J. Amer.

Ceram. Soc., 1920, 3, 833—836.

A SIMPLE form of gas-fired furnace for use in tot-

ing the modulus of rupture of refractory materials

at high temperatures consists of a square base with

well-hole and main flue, surmounted by a cylindrical

wall built of carborundum bricks backed by U
of rammed kieselguhr and 41 in. of fireclay bricks.

The gas-ports were of galvanised iron, surrounded

by fireclay and set tangential to the wall. The

main flue was made by placing a 5-in. galvanised

iron pipe inside a 7-in. iron pipe and filling the

annular space with refractory cement. As the

metal burned away it left the refractory material

firm. For making the cross-breaking tests a lever

arrangement is used, one end of the lever pressing

through a knife edge of refractory material on the

test-piece, which rests on knife-edges embedded in

the floor of the furnace. The other end of the lever

is connected with a chain jack, having a handle

! fitted to the sprocket wheel and set on a platform

scale. A bucket hung from the balance arm of the

scale is loaded by water from a Marnottc bottle.

—A. B. S.

Dolomite. Stull. See VII.

Patents.

Bores in gloss; Production of . J. Kent. E.P.

153,824, 28.2.20.

Glass tubing having more than one bore is made

bv forming an approximately cylindrical ball of

glass on a single blowing-iron. A sealed length of

! exhausted glass tubing extending the length of the

ball is autogcnously united with it and the piece

thus constituted is brought to the desired cross-

sectional shape and drawn out to the required

dimensions. By bedding-down a length of glass

rod of lenticular cross-section upon the surface of

the piece immediately over the small diameter bore

and drawing out, a lens-fronted cylindrical bore

thermometer tube with a capillary bore in the

thickness of its wall is obtained.—H. S. H.
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Flake materials [mica]; Manufacture of sheets hy
aggregation of . The British Thomson-
Houston Co.j Ltd, From Greneral Electric Co.
E.P. 163,612, 25.2.18.

Flakes (e,g. of mica) are deposited by a current of

air upon a perforated endless belt travelling upon a
horizontal rotating openwork cylinder within which
suction is created. The distribution of Hakes is

rendered more uniform by obstructing tho air
current by a subsidiary screen. The air-current
first strikes the fresh portion of the travelling
screen and there deposits the larger flakes. The
swirl of left-over flakes remains sufficiently long in

contact with the screen and the initially form^
layer to cover the small openings in the layer with
flakes. The layer is carried round until it'hecomcs
horizontal, then receives adhesive and is mani-
folded.—^H. S. H,

Clay; Treatment of . P. Sehidrowitz, W.
Feldenheimer, and W. W. Plowman. E P
153,861, 2.6.19,

Clay, preferablv purified, is suspended in water bv
\

means of a deflocculator (e.g. sodium carbonate),
|

and before any settlement of clay substance takes
place the whole clay susjiension is evaporated to
.dryness. The suspension is made either by mixing
the clay with sufficient water to produce a pastv
mass and adding the deflocculator in the required
quantity to obtain fluidity, or by directly working
up the clay with water and the deflocculator to-
gether. Clay dried in a deflocculated state
possesses qualities which are not obtainable when
the drying is effected immediately after floccula-
tion, and is suitable

,
for example, for incorporating

in rubber mixings {cf, E.P. 153,343; page 19 a).

-H. S. H.

Ahrasire block. F. P, Jones and A. Fleming. E.P.
153,692, 18,8.19.

Silica sand, firestone, glass, or china (76 pts. by
weight), magnesia (7), magnesium chloride (7),
wax, sawdust, sulphur, or ammonium chloride
(10), and water (10) are mixed together and
moulded into blocks. When set the material is

heated until the wax or its substitute is removed,
the, porosity of tho block depending on the amount
of wax or the like used.—H. S. H.

Furnace for melting glass and other purposes. J S.
Shaw. U.S.P. 1,359,756, 23.11.20. Appl., 4.5.20.

See E.P. 144,744 of 1918; J., 1920, 573 a.

IX.-BUILDING MATERIALS. i

Portland cement; Analysis of . F. Ferrari. !

Giorn. Chim. Ind. Appl., 1920, 2, 434—437.
]

A rapid and exact method is described by which the t

following three groups of determinations arc
j

carried out simultaneously
; (1) moisture; (2) loss

jon calcination, silicic acid, alumina, lime, and
j

magnesia
; (3) insoluble silicious residue, ferric

oxide, and sulphuric acid. The method used for the
rapid estimation of the silicic acid is based on the
practically complete insolubility of gelatinous
silica with a low water-content, and the iron is

estimated by means of mtrosopheiiylhydroxylamine-
ammonium (cupferron). The procedure to be fol- !

lowed is described in detail. The method is .appli-

cable to the analysis of limestone, unburnt cement,
clays, etc., if these are subjected to preliminary
scorification at about 1400° C.—T. H. P.

Iron-Poriland cement and puzzuolana; Mixtures of
F. Ferrari. Giorn. Cbim. Ind. Appl.,

1920, 2, 549—554. (Cf. J., 1920, 821 a).

Cements composed of mixtures of normal Portland
cement and puzzuolana, although when set offering

a much greater resistance than pure Portland
cement to the action of sulphates and chlorides,
eventually undergo slow disintegration, like ail

mixtures containing strongly basic aluminates.
Normal mixtures with a base of iron Portland
cement undergo retrogr<idation after a long period
owing to the diffusion of the lime, whereas mixtures
of iron Portland cement and puzzuolana are quite
stable and practically impermeable and are suitable
for use in contact with sea-water or water contain-
ing sulphates.—C. A. M.

Plaster; Vispersoid and colloid chemistry of .

Wo. Ostwald and P. Wolski. Kolloid Zeits.,

1920, 27, 78—92.

The rate of setting of plaster and the pro-
cesses occurring therein have been investigated
by a study of the change in the viscosity of
3—5% suspensions of burnt gypsum. Such sus-
pen.sions show an increase in viscosity for the first

Iialf-hour after preparation. The time-viscosity
curves are S-shaped, The concentration of plaster
has a marked influence on the setting, since the
difference between the initial and final viscosities
(hydraulic effect) increases extraordinarily rapidly
with the concentration. No setting takes place at
60° C. and very little at 37° C., but at 0° C. the
increase in viscosity, that is the sc-ttiiig, is very
great. Freshly ground preparations show a greater
hydraulic effect than aged specimens. The more
finely divided the plaster the greater the hydraulic
effect. The addition of potassium chloride up to
0’2N Jcoelerates the setting of plaster, but event-
ually gives a smaller hydraulic effect than pure
water. Concentrated solutions of potassium
chloride retard the setting. Acetic acid, 2N, re-

tards the setting but gives a somewhat larger
hydraulic effect. Gelatin, 0*2%, and alcohol,

completely inhibit the setting.—J. F. S.

Wooden poles and deepers; Zinc fluoride as a pre-
servative for . R. Nowotny. Oesterr. Chem.-
Zeit., 1920, 23, 136—138.

Tests on 15,763 telegraph poles extending over
eight years .show that zinc fluoride is a particularly

suitable preservative, as it is soluble with difficulty

and highly toxic to mould growths. The wood is

soaked in a mixture of zinc chloride and sodium
fluoride solutions, each of 1‘75% concentration, and
then heated to 45°—60° C. to form zinc fluoride or

the basic fluoride. The total wastage of poles in

eight j’cars was only 6% (the loss for any one year
never exceeding 1*82%), os compared with a total of

34% in the case of similar poles treated with copper
sulphate. The best results are obtained when the
timber absorbs about 3 kg. of zinc fluoride per
rb. m. The chief drawbacks to the use of zinc

fluoride are the inconvenience of liquid zinc chloride

in transport and the premature formation of the
fluoride. The latter may be prevented by neutral-

ising the sodium fluoride solution by adding sul-

phuric acid or sodium bisulphate to it (the mixture
must not react acid to methyl orange) prior to add-
ing it to the zinc chloride. The use of zinc sulphate
instead of zinc chloride (Renfer & Co. A.-G., Swiss
Pat. 75,478 of 1917) is preferable. A satisfactory

preservative may also be made by mixing powdered
zinc sulphate, sodium sulphate, and sodium bisu!-

phatc ill suitable proportions and dissolving the
mixture in water when required for use. The
timber should bo thoroughly dried prior to impreg-
nation,—A. B. S.

Patents.

liofary kiln. A. Larsen. Assr. to F. L. Smidth vfe

Co, tr.S.P. (.A—c) 1,358,759-61, 16.11.20. Appl.,

12.5.20.

(a1 a rotary kiln is divided into upper and lower
kiln portions by a chamber communicating with
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both portions and containing a partition wall with

damper between the ends of the.two portions of the

kiln, so that products of combustion from one side

of the partition can be directed to a heating cham-

ber and thence to the other side of the partition.'

Means are provided to convey material from the

upper portion of the kiln to the lower, (a) A rotary

kiln comprises a continuous rotary shell with an

opening through it and a casing surrounding the

shell in line with the opening. Means are provided

for conducting the products of combustion delivered

to the casing through the opening in the shell to a

heating chamber. Raw material is conducted

within the shell from a point above the opening

through the shell to a point below the opening, (c)

A primary rotary kiln adapted to receive an excess

of slurry in its evaporating and drying zone is pro-

vided between the evaporating and heating zone

and the zone in which carbon dioxide is driven off.

with an opening through which the excess of dried

raw- meal may escape and be transferred to a

secondary sintering kiln.—H. 8. H.

Concrete structures; Building material for .

F. L. Smidth & Co. E.P. 137,330, 2.1.20. Conv.,

1.0.18.

Ground “moler” (diatomaceous earth) is heated

until sintering starts (about 1100° C.) and mix^
with Portland cement. The resulting concrete pos-

sesses greater elasticity and is a better insulator

against heat and sound than concrete prepared with

sand or gravel.—H. S. H. ,

Impregnating wood to preserve it; Process for .

Grubenholz - Impragnierung G.m.h.H. E.P.

141,728, 14.4.20. Conv., 29.11.13.

The addition of an alkali chromate, bichromate,

bromate, io-date, or chlorate, borax, or a dialkali

phosphate, or a mixture of the same, to a solution

of dinitropheuol or its salts for impregnating wood
prevents dccofnposition of the solution when in con-

tact with iron, and thus permits the impregnation
to be carried out in iron vessels.—L. A. C.

Wood; Preservation of . Douts. Erdol-A.-G.,

and P. Seidenschnur. G.P, -325,543 ,
9,8.17.

IrV.ASTE m.aterial obtained from the wood, such as

hark, sawdust, etc., is distilled, the waste heat from
the retorts is employed for drying the wood, and
the products of the distillation are used as a pre-

servative.—L. A. C.

iVood; Process of and means for effecting colour
transformation or change in and apparatus
therefor. F, B. 'Williams. E.P. 153,619, 12.8.19.

Wood is immersed in a boiling aqueous solution of
copper sulphate and ferrous sulphate in substan-
tially equal proportions.—H. S, H.

Sound-absorbing material for walls and ceilings.

W. C. Sabine (J. D. K. Sabine, extrix.) and R.
Gutavino. Reissue 14,992, 23.11.20, of U.S.P.
1,197,956, 12.9.16. Appl., 24.7.18.

See E.P. 110,194 of 1916; J., 1917, 1237.

X.-HETALS! METALLURGY, IHCLUDIKG
ELECTRO-METALLURGY.

Iron in basic open hearth [.ifecl] practice; Use of
high-manganese . E. A. Wheaton. Amcr.
Iron and Steel Inst., Oct., 1920. Blast Furnace
and Steel Plant, 1920, 8, 596—698.

Pig iron containing 1'39—2-13% Mn manu-
factured in the blast furnace with lean slags and
having a sulphur content as high as 0'1% was de-

livered to the open-hearth furnace through a mixer
with a elimination of the sulphur. This iron

improved the quality of the steel, the manganese
diminishing the sulphur in the charge and eliminat-

ing the oxygen. The tonnage was maintained, and
the average time of heats showed a considerable re-

duction, possibly due to the quicker working of the
slags. There was no excessive scorification of fur-

nace bottoms or banks, nor did the iron have a de-
trimental effect on ladle linings. The high-man-

ganese iron is of great assistance in the manufac-
ture of high-grade and alloy steels, and steels made
from it show increased yields with ordinary roiling

mill practice.—J. W. B.

Manganese in the basic open-hearth steel process;
UtUisation of . E. Killing. Stahl u. Eisen,

1920, 40, 1545—1547.

Manganese is utilised most efficiently when the
charge is tapped when the manganese reduced from
the slag is at a maximum; when bases are added in

quantities corresponding with the absorption
capacity of the slag, avoiding excess or deficiency;

when the charge has the smallest possible content of

acid elements such as phosphorus and silicon, so

that large slag volume is avoided; when the ^m-
porature is as high as possible, and when manganese
is added in the metallic state.—J. \V. D.

Iron-carbon alloys; Graphitisaiion in . K.
Honda and T. Murakami. Iron and Steel Inst.,

Sept., 1920. 8 pages. [Advance proof.]

From experiments with s pure white iron free from
graphite, melted in 20-g. lots in an electric furnace,
it is considered that graphitisaiion is the result of

decomposition of solid FejC, and that graphite does
not separate directly from the liquid phase. The
reaction is a catalytic one due to carbon monoxide
or dioxide. At the high temperatures carbon
monoxide is in part converted into carbon dioxide
and carbon. The dioxide then reacts with Fe,C as

follows: C03 -hFe,C= 2C0+3Fe. Carbon dioxide is

again form^ from the monoxide, and the Fe.C is

thus converted gradually into iron and graphite.

A high melting temperature of 1300° 0. or over
hinders the formation of graphite. A sample
melted at 1200° C., cooled to 1130° C., and queJiched
shows no graphite. If, however, the quenching tem-
perature is lowered to 1050° C., full graphitisation

occurs. If carbon monoxide or dioxide is passed
through the melt, and the metal immediately cooled,

a high degree of graphitisation is found. Air or
iron oxide also favours the formation of graphite.
Hydrogen or nitrogen produces no graphitisation.

In alloys melted in vacuo graphite does not readily
form.—F. C. Th.

Spheroidal ceme7itite [in if eel]; Formation of .

K. Honda and S. Saito. Iron and Steel Inst.,

Sept., 1920. 7 pages. [Advance proof.]

If a quenched carbon steel is reheated to a tempera-
ture below the Acl point the carbide of the sorbite

becomes spheroidal. In hypereutectoid steels re-

heating to a temperature between Acl and that at
which all the carbide passes into solution results in

the formation of spheroidal eementite. Lamellar
pcarlito does not give spheroidal eementite when
heated below the Acl point, hut at or just above
that temperature it becomes globular. Granular
pearlite, however, becomes globular when heated
bdow the Acl temperature. In low carbon steels

the temperature interval in which formation of

spheroidal eementite occurs is 730°—750° C. With
higher carbon content the range widens rapidly,
and with 1*6% carbon or over the range is 730°

—

850° C.—F. C. Th.
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Steels; Bates of reaction in certain at 930® C.

E. D. Campbell and B. A. Soule. Iron and Steel

last., Sept., 1920. 6 pages. [Advance proof.]

Babs of steel 6 mm. square by 15 cm. long were

quenched vertically in water from 930® C. They

were then examine by means of measurements of

thermo-electric potential against electrolytic iron

from end to end to determine what differences are

induced by the different conditions of cooling. In

all freshly quenched steels the end which entered

the water last had as a result of the more rapid

cooling the higher thermo-electromotive potential.

In a pure carbon steel (C 1”18%) the difference

would indicate a change in constitution between

the two ends equal to 8 % of that due to tempering

at no® C. and 3% of that due to the total carbide

concentration. Where silicon, nickel, or manganese

was present the thermo-electric potential was higher

than that due to carbides alone, and tempering at

110® C. resulted in an increase.—F. C. Th.

Chrome-nickel steels; Non-rusting . B. StrauM.

Naturwia., 1920, 8, 812—814. Chem. Zentr., 1920,

91, IV., 621.

Chrome steels show great resistance to corrosion,

but without nickel have not the requisite

mechanical properties. There are two groups of

chrome-nickel steels, showing high resistance to

corrosion but differing essentially in physical and

chemical properties and in structure. To the first

group belong steels having a martensitic structure

and containing 10—15% Cr with 1—3% Ni. These

are self-hardening. By heating slightly above the

transition temperature, 680®—750® C’., and cooling

slowly or quickly, they assume a troostosorbitic

structure and become workable. The second group

of chrome-nickel steels, with 20—23% Cr and 6—9%
Ni, liavo a polyhedral structure (austenite) and re-

quire a different heat treatment, consisting in heat-

ing to 1100®—1200® C, and cooling quickly. Unlike

those of the first group, these steels are non-

magnetic. In both groups the carbon content is

O'l—0'3%. Between the two groups lie steels with

intermediate structure and unfavourable mechan-

ical properties. The oxidation potential of these

non-rusting steels is between that of copper and

that of silver.—E. H. R.

Pyrites cinder; Desulphurising of . F. Fichter

and E. Schaffner. Helv. Chira. Acta, 1920, 3,

869—872.

Secondary roasting for the removal of sulphur

from pyrites cinder is ineffective below 1200® C., but

reduction in an atmosphere of hydrogen at 1030® C-

gives better results. In fact, pyrites and ferrous

sulphide themselves may be reduced to iron in this

way, Iron almost free from sulphur is also ob-

tained by electrolytic deposition from a solution of

pyrites cinder in very concentrated sodium hydr-

oxide (c/. J., 1918, 659 a) or by heating the cinder

with lime, kaolin, and charcoai in the electric arc.

—J. 0. AV.

Alloys of aliiminium and magnesuiin. D. Hanson
and M, L. V. Gayler. Inst, of Metals, Sept.,

1920. [Advance copy.] 27 pages.

A HE-DETER'inNATiON of the thermal equilibrium

diagram of this series has been made. Tlie exist-

ence of two compounds is indicated, AljMgj and
AljMgj, melting at 450® C. and 455® C. respectively.

The latter compound does not occur exactly at a
maximum on the liquidus. Three eutectics are

present, namely between the a-solntion and a solu-

tion rich in Al,Mg,, melting at 447® C. and extend-
ing from 13 to 37% Mg; Iwtween solutions rich in

the compounds, melting at the same temperature,
the horizontal extending from 38*6 to 42% Mg;
and between the solution rich in AljMg, and the
2-Bolution rich in magnesium, melting at 436® C.,

a.nd extending from 60 to 88% Mg. The solid solu-

tion of Al,Mg, in aluminium contains 12% Mg at

447® C. and 10% at room temperatures. The jS

solution extends from 36‘7 to 38'5% Mg at tem-
peratures below 447® C. The y solution contains
42—59% Mg at 444° C. and 49—60% at 400® C.
and at room temperature. At 486° C. magnesium
holds 10% AI as AIjMgj in solution and at room
temperature 9%.—F. C. Th.

lAhmintum] alloys; Light of high resistance.

Grard. Rev. Met., 1920, 17, 286—300.

Test-pieces of duralumin annealed at 450° C. gave
the following results when tested in the longi-
tudinal and transverse directions respectively

:

maximum stress, 32, 26 kg, per sq. mm.
;
clastic

limit, 13, 12 kg. per sq. nun.; elongation, 18, 10%;
impact test, 3, 2*5 kg.-ni. On cold rolling the maxi-
mum stress fell to a minimum with between 15 and
20% reduction, after which it again rose slightly.

I'he minimum value was 22 kg. per sq. mm. both
longitudinally and tranversely. The elastic limit is

raised by wor^njj, and with 20% or greater reduc-
tion nearly coincides with the tensile strength. The

I

elongation is lowered rapidly to aUmt 4% with
20% reduction, and then remains stationary up
to 40% reduction. The resilience (impact value)
falls to about 1 kg.-m, with 50% reduction. 50%
reduction is the practical limit, further rolling lead-
ing to cracking. The material reduced 50% by roll-

ing was used for the tests on the influence of anneal-
ing after cold work. The tests were carried out
after, agoing for 8 days. There are two important
temperature ranges, viz., 350°—375® C. and 475®

—

500® C., and the properties of the alloy annealed at
each, taken in the direction of rolling, are:

Elastic
! Maxi-

limit,
i
mum Elonga-

kg. per
,

stress. tion, Impact,
sq. mm.

'

kg. per
sq. mm.

/9 kg.-m.

350® C.. slowly cooled 6 20 20 6
.. air coolwl .

.

475* C.. slowly cooled
7 20 20 4-5

12 28 10 4
air cooled .

.

18 ^ 82 18

j

There are maxima in the elongation and resilience

I

curves at 350® C. and 476® C., minima in the tensile

j

strength and elastic limit curves at 350® C., and
maxima of strength and elastic limit at 475° C.
350® C. is the best temperature for softening for
machining. When the cold-worked alloy is quenched
from 350® and 475® C. respectively, the mechanical
properties are: elastic limit, 9, 20 kg. per sq. mm.;
maximum stress, 20, 40 kg. per sq. min. : elongation,

15, 20% ;
impact test, 3, 3’5 kg.-m. ;

475® C. is the
Iwst quenching temperature for the final treatment.
Quenched at 550® C. the alloy is softer, less ductile,
and more brittle than when quenched at 475® C.

I

After quenching at this latter temperature the
: material hardens by ageing fairly rapidly during
j
the first 4 days, after which it becomes fairly steady.
In this period of 4 days the maximum stress rises

from 30 to 38 kg. per sq. mm., and the clastic
limit from 10 to 23 kg. per sq. mm. The elongation
and the resilience show considerable variations dur-
ing the first 4 days, hut after 8 days have about the
same values as before ageing. Ageing is best
effected^ by rc-heating to 200® C. after quenching
from 475® C. ill water. The Brinell hardnesses
(load 500 kg.) at various temperatures of the
quenched and aged alloy are: ordinary tempera-
ture, 83: 100® C.. 108; 200° C., 83; 300® C., 50;
400® C., 12.—F. C. Th.

Aluminium; Nickel-plating of . A. Mazuir.
Ann. Chim. Analyt., 1920, 2, 335—-336.

The aluminium is immersed for 2 mins, in a cold
bath containing 8 g. Na,0 and 30 g. KCN per 1., and
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then thoroughly washed w'ith water and scoured with

milk ol luao a CO :4H.O). Af.ter thorough wash-

ing it is immersed m a bath of a metal chloride,

preferably manganese 0/
iron ch oride. A

Lth contains 350 c.c. of hydrochloric acid of^ B.

iso ar 1’18), manganese 2 g., and water 650 C.C.,

whilst a ferric, chloride bath should contain 3 g. Fe

ner 1 Finally the object is immersed m a bath of

nickel sulphate (e.g., 120 g- uickel sulphate and

50 2 of a doublfi nickel sulphate), and electro-

Ivticallv coated by means of a current withm the

limits of 2-5 and 3 volts, and amperage of 1 to r5

per sq dern. The anodes are of thin sheet nickel

plate plating is complete in U hrs., and the

cniuminium is then washed with boiling water, and

dried by means of compressed air.—C. A. M.

Zinc - Experimental furnace for the preparatton of

L and the determination of the various pro-

ducts. 0. Miihihaeuser. Metall u. Erz, 1920,

17, 487—494.

Minute details accompanied by the necessary draw-

ings are given of a small experimental plant for the

distillation of zinc and the collection and treat-

ment of the various products. The plant consists

of a gas producer, retort, and combustion chamber,

a condenser for the zinc, and scrubbing towers to

remove the fume from the issuing gases. Exact

instructions are given for working the furnace,

together with three examples showing the results

obtained from charges of ore, crudo zinc (90'6%

Zn), and zinc dust.—A. R. P.

Babbitt metal; Analysis of . H. C. Boehmer,

J R. Gordon, and C. W. Simmons. Canad.

Chem. J., 1920, 4. 171—173.

One g. of filings is dissolved in 36 c.c. of strong

sulphuric acid. After cooling, 5 c.c. of strong hydro-

chloric acid and 160 c.c. of water are added and,

after standing for 1 hr,, the lead sulphate is col-

lected in a Gooch crucible, washed with dilute sul-

phuric acid, then with water, dried, ignited at a

dull red heat for i hr., and weighed. The antimony

in the filtrate is determined by titration with

potassium bromate, using methyl orange as in-

dicator. The titrated solution is reduced by boiling

for 20 min. with 6‘5 g, of antimony and 40 c.c. of

strong hydrochloric acid, cooled in a current of

carbon dioxide, and the tin titrated with the same
bromate solution, using potassium iodide and starch

as indicator. The reduction may also be effected

by adding 9 g. of zinc and 40 c.c. of hydrochloric

acid, 5 c.c. at a time, while passing carbon dioxide.

Mlien all the metal is dissolved, the solution is

titrated as before.—A. R. P.

Metallurgical products not attacked by acids;

Bapid method of disintegrating for analysis.

1. Compagno. Giorn. Chim. Tnd. Appl., 1920,

2, 554—555.
Alloys of iron with silicon, tungsten, chromium,
etc., which are not attacked by mineral acids may
be rapidly disintegrated by fusing the finely-

powdered metal in a nickel crucible with a dry mix-
ture of sodium carbonate (52%), potassium nitrate

(20%), and coarsely-powdered magnesium (28%).
When cold, the fused mass is acidified with a
mineral acid and the solution boiled until gas ceases
to be evolved.— C. A. M.

Malleahility of metals and alloys; New method for
determining . P. Ludwik. Stahl u. Eisen,
1920, 40, 1547—1551.

To obtain an approximate indication of the tough-
ness and ductility of metals without preparing a
special test-piece, a hardened cone with an angle
of 90® at the point, such as is used in the Ludwik
hardness test, is driven normally into the material
under test near its edge until a crack is product,
the edge of the material being bulged outwards a

distance, a. On account of the geometrical similar-

ity of the mechanism of flow for different distances,

fc, of the point of the cone (before the test) from
the edge, the ratio o/fc is an approximate index

•of the malleability of the material in question inde-

pendent of the actual value of k. This index can
be converted into other useful comparative
numbers.—J. W. D.

Impact tests [on mefols]. A. Ono. Mem. Coll. Eng.,

Kyushu Imp. Univ., 1920, 2, 89—116.

An error of ±0*1 mm. in the diameter of the hole

(4 ram. diameter) drilled in certain types of test-

pieces for impact tests may give rise to an error

of +1*5% in the result, which is insignificant. In
steels with a banded structure marked irregularity

occurs in impact test results. In one case four times

as much work was required to break the piece as in

other pieces of the same steel. Transverse testa

were in general distinctly worse than longitudinal

ones. Cold straining of mild steel lowers the resist-

ance to impact, which is restored by annealing. In
two cases examined, annealing at 770® C. and at

600° C. respectively was sufficient to restore the

toughness. In repeated impact testa the effect of

cold straining was not very marked. The effect

of grain growth, however, is marked, as illustrated

in the following tests on a steel containing 0’066%

carbon. After annealing at 920° 0. the steel with-

stood 1010 blows; after annealing, followed by
straining (% Btrain=8%), 940; after annealing,

straining, and again annealing at 450®, 500°, or

COO® C., 1013; 700® C., 496; 800® 0., 553; 900® C.,

1104; 980® C., 572 blows.—F. C. Th.

Arsenic. Jones, iS’ee VII.

Patents.

Wrought iron; Manufacture of , E. E. Elliott.

E.P. 153,523, 15.3.20.

A CHARGE of pig iron or cast iron, together with

iron ore, purple ore, or other suitable ore, and tap
cinder, is heated in a furnace in a receptacle having
an open Joint between the sides and bottom, and
one or more joints in the sides through which the

gases and impurities escape.—J. W. I).

Steel; Magnetic apparatus for heat treatment of
. C. 0. Bastian. E.P. 153,336, 25.3.19.

The claim is for a method of determining the
critical temperature of steel by heating it in a
furnace surrounded by a magnetising coil, the
change being indicated on a magnetic compass.

—J. W. J).

Steel; Heat treatment of . C. P. Sandberg
and J. C. W. Humfrey. E.P. 153,756, 20.10.19.

Steel cooling from a temperature above its critical

range is brought under magnetic influence, so that
as soon as it has cooled to a temperature at which
it acquires magnetic properties it becomes part of

a magnetic field and attracts a magnet swinging
cIo.se by, thus giving visual indication for con-
trolling the cooling operation.—J. W. D.

Manganese steel; Process of making . W. G.
Nichols, Assr. to American Manganese Steel (i5o.

U.S.P. 1,356,551, 26.10.20. Appl., 21.6.20.

Manganese steel scrap is melted, and manganese
ore is added in sufficient quantity to restore to the

ultimate bath the desired proportion of manganese.
—J. W. B.

Manganese steel; Making . W. G. Nichols,

Assr. to American Manganese Steel Co. U.S.P.

1,359,268, 16.11.20. Appl., 15.8.18.

Manganese steel is recovered from scrap by melting
ordinary steel scrap in an electric furnace, adding
to the molten bath all the majiganese steel scrap in
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one charge, heating the bath by slow stagea to the

melting point of manganese steel, ‘and adding
ferromanganese in sufficient quantity to produce
the desired alloy.—J. W. D.

Iron or steel article; Alloy-coated , and method
of coating same. J. L. Schueler, Assr. to Key-
stone Steel and Wire Co. U.S.P. 1,357,907,

2.11.20. Appl., 15.7.16.

Ieon or steel wire is drawn through a molten bath
consisting of 91% of lead, 8% of antimony, and

1% of zinc, being remoTed in a vertical direction

without wiping, so that excess metal on the wire

drains back into the bath.—T. H. Bu.

Iron-silicon alloy; Process of treating . W. J.

Beck and J. A. Aupperle, Assrs. to The American
Rolling Mill Co. II.S.P. 1,358,408, 9.11.20.

Appl., 19.3.19.

Annk-^ed sheets of iron-silicon alloy arc pickled so

as to leave a coating of silicious compounds, and
then cold roiled to impregnate the surface with

these compounds.—T. H. Bu.

Steel; Case-hardening . J. D. Cutter, Assr. to

Climax Molybdenum Co. U.S.P. 1,358,831,

16.11.20. Appl., 28.6.20.

A LOW-CAEBON stcel Containing Ni, Cr, and Mo, each

not exceeding 1%.—B. M. V.

Steel; Process of treating . N. C. Einweehter.

U.S.P. 1,359,238, 16.11.20. Appl., 5.5.19.

Vanadium steel is heated slowly to 1430“^—1440® F.

(about 775®—780® 0.), quenched in water at 60® F.

(15® 0.) until vibration ceases, and then placed in

an oil bath.—J. W. D.

Iron plate; Process of removing scale from .

Method of simultaneously annealing and de-

scaling tin-plate. I. M. Soott. U.S.P. (a)

1,359,281 and (b) 1,359,282, 16.11.20. Appl., (a)

23.4.20 and (b) 30.6.20.

(a) The plates are heated in contact with powdered
ferrosilicon at a sufficiently high temperature to

reduce the scale to metal, (b) The plates are packed
in annealing boxes with carbonaceous material be-

tween them and heated to a temperature sufficient

to reduce the scale and anneal the plates without
carbonising them to any considerable extent.

—A. R. F.

Ferro-chromium; Process for increasing the yield

of chromium in the alumuiothermic production of

carhon-free or multiple alloys thereof con-

taining chromium. T. Goldschmidt, A.-G. E.P.

152,990, 29.9.20. Conv., 14.10.19.

A CERTAIN amount of iron oxide, e.fif., rolling-mill

scale, is added to the charge of aluminium and
chrome-iron ore before igniting. In the manufac-
ture of multiple alloys of ferro-cliromiura, oxides

of other metals, such as cobalt, nickel, tungsten,

molybdenum, or vanadium, are added to the charge.

—A. R. P.

Bearing metals. Metallbank u. Metallurgische Ges.

A.-G. E.P. 140,790, 24.3.20. Gonv., 18.1.17.

Alloys suitable for hearing metals consist essen-

tially of lead and not more than 5% of barium,
and may contain in addition light metals, especially

sodium, calcium, and magnesium, and aluminium
or small quantities of heavy metals such as copper,
zinc, tin, manganese, etc.—J. W. D.

Magnetic separators. F. Krupp A.-G. Grusonwerk.
E.P. 145,442, 18.6.20. Conv., 2.8.18.

Each magnet of a magnetic separator of the type
in which two or more magnetic fields operate one
behind the other, is provided with a separate supply
device, capable of being inclined at any angle lo

the magnet and independently movable in a vertical
direction towards or away from it. The discharge
ends of the supply devices are curved bo as to be
always parallel to the edge of the rotating magnetic
annulus, and the whole apparatus is mounted on a
pivot in order that the speed of the material may
be simultaneously accelerated or retarded for all

the magnets.—A. R, P.

Ores and (he like; Process and apparatus for wash-
ing . C. A. Edgley. E.P. 153,503, 3.2.20.

The ore, e.g., chloridised roasted ore, is admitted
to the centre of a flat-bottomed circular basin
having a rotary stirrer, and from the side of which
extends a discharge trough with bottom inclined
slightly upwards, containing a conveyor. Water or
other suitable liquid is allowed to flow into the
discharge trough towards the basin, in the opposite
direction to the conveyor, and after it has washed
the ore, it flows out of the circular basin. The ore is

discharged by the conveyor to a similar unit if

required.—T. H. Bu.

Aluminium alloys. H. C. Hall, and Rolls-Royce,
Ltd. E.P. 153,514, 25.2.20.

An aluminium alloy contains Cu 0‘1—3’0.%, Ti 0*1

—

2%, Zn 6‘0—16'0%, Fe not exceeding 0‘6%, Si not
exceeding 0‘4%, otfier elements not exceeding 0‘4%.
Part of the aluminium, not exceeding 3%, may be
replaced by no-t more than 1’5% of either Sb or Mg,
or not more than V5% Sb and r5% Mg.—J. W. 5.

Aluminium alloys. H. C. Hall, and Rolls-Royce,
Ltd. E.P. 153,823, 25.2.20.

Cl.aim is made to aluminium alloys containing
either Cu 4—12%, Ti 0'12—2'2%, Fe not exceeding
0*6%, Si not exceeding 0'4%. other elements not
exceeding 0'5%, or an alloy of similar composition
ill which not exceeding S% of the aluminium is re-

placed by not exceeding 15% of antimony and/or
not exceeding 1'5% of magnesium.—J. W. D.

Alloif. F. E. Carter, Assr. to Baker and Co., Inc.

U.S.P. 1,355,811, 19.10.20. Appl., 15.2.19.

An alloy containing 83’3% Au and 16’7% Ni has
the colour of, and is capable of being worked in the
same way as, platinum.—J. W. D.

Alhy. F. E. Carter, Assr. to Baker and Co., Inc.

L'.S.P. 1,357,272, 2.11.20. Appl., 20.1.20.

The allov consists of platinum with 5—15% Au,
0-o-5-0% Ag, and O'o—5-0% Pd.—A. R. P.

[.li/oy /or] apparatus for high temperature uses.

Chemical ware or technical apparatus and alloys

for making same. F. A. Fahrenwald. U.S.P. (a)

1,357,519 and (n) 1,357,550,2.11.20. Appl., 25.8.19.

(a) An alloy of iron with 10—20% each of cobalt
and chromium, and at least 0‘2% each of carbon,

silicon, and manganese, (u) The alloy contains 40

—

60% Cr, together with 10—20% of one or more
metals of the chromium group, alloyed with one or
more iron group metals.—A. H. P.

Zinc alloy. H. Goldschmidt and K, Muller, Assrs.

to The Chemical Foundation, Inc. U.S.P.
1,353,147, 9.11.20. Appl., 19.4.17.

The alloy contains 0’5—6% of aluminium and
0‘25—2% of manganese.—T. H. Bu.

Alloy; Antifriction and method of manufac-
ture. Ti. M. Parkhurst, Assr. to H. Kramer and
Co. U.S.P. 1,359,191, 16.11.20. Appl., 8.3.20.

An alloy containing approximately Pb 79%, Sb
12%, Sn 6%, Cu 2‘5%, and P 0*5%.—J. W. D.

Corrosion; Prerention of . M. A. Adam. E.P.

153.616, 13.5.19.

Ikon apparatus, e.g.. a tank, pump, or pipe, carry-
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ing corrosive solutions of metals which are capable

of^being deposited electrolytically, is made the

cathode in an electric circuit, the anode being,

preferably, carbon, and a current is passed through

the solution at such a potential that it deposits a

metallic protective coating on the iron at
f

at least os rapid as that at which the solution re-

dissolves it A heater for such corrosive solutions

consists of a water-jacketed iron vessel containing

an anode prefcrablv carbon, arranged to maintain

contact with the solution throughout its parage

through the vessel. Hot water is circulated through

the jacket. The invention may be applied to the

protection of iron vessels for use in detinning tin-

plate scrap.— A. R. P.

Brimidiing ores. W. Tyrrell, Assr. to New Era

Iron and Steel Corp. U.S.P. 1,356,100, 19.10.20.

Appl., 29,.5.19.

Ore briquettes are made with a binding material

having a higher fusing point than the metals in the

ores, the composition of the binding material by

weight being sodium sulphate 2 pts., diatomaceous

oartii 2, concentrated lye 2, magnesium carbonate

1 pt.—J. W. D.

SmeJtina iurnace for lend ores and the like. J.

Labarthe. U.S.P. 1,356,159, 19.10.20. Appl.,

30.9.19.

An elongated reduction furnace has an opening at

the top extending the length of the furnace, and

closed by a sliding door. Below the opening are

vents for fumes and gases. Ore conveying and

dumping compartments, each one-half the length of ,

the furnace, travel on a track adjacent to the open-
j

ing in the top of the furnace.—J. W. D.
j

Furnace; Metallurgical . H. B. Bryson.
'

U.S.P. 1,358,703, 16.11.20. Appl., 26.9.17.
|

In a process of making steel direct from iron ore, I

scrap, or the like, the materials are heated in a
j

carbon-lined furnace, the molten metal being
|

covered with a vitreous slag so as to maintain con-

ditions similar to crucible conditions.—J. W. 1).

Annealing metal castings. D. Macintosh. U.S.P.

1,336,644, 20.10.20. Appl, 11.7.19.

The castings are imbedded in a large quantity of

granular calcium carbonate, heated to a high tem-

perature, and then gradually cooled.—J. W. D.

Solder. H. E. Newell. U.S.P. 1,357,297, 2.11.20.

Appl, 8.11.19.

A 3IIXTVUE of 1 pt. of ammonium chloride, 2 of

borax, 5 of mercury, 20 of block tin, and 26 pts. of

lead.—A. R. P.

rCopper or<!,s;l Metallurgical process [for

IrV. E. Grcena U.S.P. 1,357,495, 2.11.20

Appl., 10.6.18.

Copper ores are leached with acid, and the result-

ing rich solution of copper salts is electrolysed to

produce metallic copper and to oxidise the salts of

metals of a variable valency. The wash liquors

from the leaching operation arc treated to precipi-

tate copper sulphide, which is mixed with the rich

solutions, after first reducing them with sulphur
dioxide, and servos to keep them reduced during
the electrolysis.—A, R. P.

Copper ores; Process of treating . Process of

treating copper ores with an 80^ solution for the

recovery of the copper therefrom. N. C. Chris-

tensen. U.S.P. (a) l,a57,9.52 and ^b) 1,358,619,

9.11.20.

Appl., (a) 30.9.19, (d) 4.4.i9.

(a) Copper is ])recipitated as a cupro-cupric sulphite

by addition of copper to a sulphite solution, (d)

Copper ores are lixiviated with a solution contain-

ing sulphur dioxide, and copper precipitated as a

cupro-cupric sulphite from the resulting liquor by
addition of cuprous oxide.—J. S. G. T.

Stove for hlast-furnaces and gas-producers; Air

heating . T. Aramaki. U.S.P. 1,357,675,

2.11.20.

Appl., 30.4.19.

Tue body of the stove is provided with a brick

wall having a refractory brick lining on the inner

side and a reinforced comparatively non-conducting

concrete covering on the outer side.—J. W. D.

Titanium; Pecovery of from its ores. 0. T.

Coffelt. U.S.P. 1,357,690, 2.11.20. Appl., 6.12.18.

Titanium ores containing iron are digested with

sulphuric acid of 77—85% strength, and the

titanium -deposited from the solution of iron and
titanium sulphates formed.—T. H. Bu.

Cupola treatment of metals. H. Koppers, Assr. to

Koppers Development Corp. U.8.P. 1,357,780,

2.11.20.

Appl., 3.9.20.

A POOL of slag is maintained continuously in the

hearth of the cupola in the presence of incandescent

carbon that has sunk below the level of the air

blast. The re-melted iron passes through this pool

of slag and gives up sulphur to the slag.—J. W. D.

Blast treatment of metals. H. Koppers, Assr. to

Koppers Development Corp. U.S.P. 1,357,781,

2.11.20.

Appl., 3.9.20.

The slag and molten metal are continuously main-
tained at constant levels at the bottom of the

charge, so as to prevent sudden sinking of the

charge. At the same time a portion of the furnace

gas is withdrawn between the top gas outlet and
tho tuyeres so as to check fusion in the stack and to

insure gradual sinking of the charge.—J. W. D.

Crucible trealmeni of metals. H. Koppers, Assr.

to Koppers Development Corp. U.S.P. 1,357,782,

2.11.20.

Appl., 3.9.20.

The crucible has a foraminous partition dividing

it into upper and lower compartments, so that the

molten metal charged into the upper compartment
: flows through the lower compartment in the form of

a spray. Tlic slag and molten metal in the lower

compartment are maintained at constant levels.

-J. W. D.

Detinning; Method of . C. F. Carrier, jun.,

Assr. to The Vulcan Detinning Co. U.S.P.
! 1,358,136, 9.11.20. Appl., 5.8.11. Renewed 7.8.20.

!
Separ.ate portions of tinned scrap are treated in

j

separate successive stages, first with anhydrous

j

chlorine so extremely diluted that reaction with

1
the iron of the scrap is impossible until the greater

j

portion of the tin is removed, and then with con-

t ceiitrated chlorine until detinning is complete.

!

• —T. H. Bu.

! Platinum and other metals: Method of extracting

i
—"

• from their ores. S. S. Sadtler. U.S.P.

1,358,248, 9.11.20. Appl., 8.12.16.

j

The ore is mixed w'ith a practically saturated solu-

I tion containing alkali metal ions to form a pulp
I through which an electric current is made to pass,

! while the pulp is agitated to bring its particles into

contact W’ith a mercury electrode by which the cur-

rent is introduced.—T. H. Bu.

Ores; Process for calcining . W. H. Corbould.

U.S.P. 1,358,293, 9.11.20. Appl., 7.10.19.

Finely pulverised copper ores and gangue are

heated in a roasting furnace while being subjected

alternately to air at a pressure above atmospheric

and a partial vacuum.—T. H. Bu.

Magnetisahle mate7'ial; Process of treating .

T. D. Yensen, Assr. to Westinghouse Electric

and Manufacturing Co. U.S.P. 1,353,810,

16.11.20.

Appl., 4.4.19.

A METALLIC material is raised to a high tempera-
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ture, short of fusion, in an oxidising atmosphere

and then slowly cooled, in order to improve its

magnetic qualities.—B. M. V.

Smelting volatile ores; Process and apparatus for
. W. D. Kilbourn, Assr. to United States

Smelting, Refining and Mining Co. C.S.P.
1,358,866, 16.11.20. Appl., 14.7.17.

A BLAST furnace for smelting volatile ores comprises

a comparatively low shaft having a reducing Cam-
ber at its lower end, a grate at the bottom of the
reducing chamber for supporting a comparatively
low column of ore, into which an air blast is directed
through a series of tuyeres in the shaft near the
bottom of the reducing chamber. A heat-radiating

crucible is mounted below the grate. Means are
provided for regulating the downward flow of air

through the grate, and for removing volatilised

oxide from the upper end of the furnace.

—J. S. G. T.

Metallic articles; Method of producing formed .

C. L. Gebauer. U.S.P. 1,359,353, 16.11.20. Appl.,
16.10.18.

A FTNELT divided metallic substance is pressed to
the desired shape and size under great pressure and
then heated to such a temperature that the particles
become sintered together without fusion.—A. B. P.

Vanadium; Process for recovering from cer-
tain iron ores. W. M. Goodwin and A. F. G.
Cadenhead, Assrs. to W. L. Goodwin and W. P.
Firth. U.S.P. 1,359,473, 16.11.20. Appl., 4.4.19.

Ieon ore containing vanadium is treated in a fur-
nace to produce a pig iron containing all the
vanadium and certain other elements in the ore.
The pig iron is decarbonised so as to produce a
mild steel and a slag containing all the vanadium,
and the latter is put through the original process
again with a fresh charge of ore. By continuing
the process several times it is possible to produce a
high-grade ferro-vanadium.—A. R. P.

Vanadium
;
Process for recovering from certain

iron ores. W. M. Goodwin and A. F. G. Caden-
head. E.P. 153,926, 16.5.19.

See U.S.P. 1,359,473; preceding.

Tin; Method of recovering from stanniferous
waste products. T. A. Ekiund. U.S.P, 1,359,494.
23,11.20. Appl., 5.2.20.

See G.P. 316,111 of 1919; J., 1920, 303 a.

Magnesium or alloys thereof and chlorine; Process
and apparatus for electrolytic decomposition of
anhydrcnis magnesium chloride and production of

Production of magnesium or alloys of mag-
nesium and by-products. E. A. Ashcroft. U.S P
1,359,653-^, 23.11.20. Appl., 12.8.19.

See E.P. 152,402—3 of 1919; J., 1920, 788 a.

Alloy for cable-casings and the like; Metal ,

D. Stenquist. U.S.P. 1,360,045, 23.11.20. Appl.,
16.10.19.

See E.P. 136,143 of 1919; J., 1920, 602 a.

Furnaces. E.P, 153,511. See 1.

XI.-ELECTfiO-CHEHISTRY.

Ferrous and ferric ^hydr']oxides; Electrolytic
formation of the cdhili salts of . G. Grube
and H. Gmelin. Z. Elektrochem., 1920, 26, 459—
471. (CA J., 1920, 363 a.)

Iron, which has been activated by cathodic treat-
ment, passes into solution in 40% sodium hydroxide
in the absence of air, as sodium ferrite, when
anodically polarised by a low curreqt density. At

80° C., with a current density of 0'166 amp. per sq.

dcm., a 0'026 molecular solution of ferrite may be
obtained. Iron may also pass into solution in the
hexavalent condition, but not in the trivalent con-
dition in strong alkaline solutions. The electrolytic
formation of sodium ferrite is brought about on
platinum electrodes either by the an<3ic oxidation
of an alkaline solution of ferrous hyroxide or by the
cathodic reduction of a solution of sodium ferrate-

(Cf. J.C.8., Jan,, 1921.)—J. F, 8.

Townsend cell. Hooker. See VII.

Electro-analytical practice. Bottger. See XXIII.

Patents.

Electric furnaces; Heating elements for . E. L.
Smalley, E.P. 153,701, 22.8.19.

A REMOVABLE bcatlng element comprises a hollow
muflle, the outer surface of which is provided with
longitudinal grooves in which lie the parallel
strands of a preformed grid resistor of compara-
tively rigid material. The muffle is shorter than the
furnace housing, and the bends of the grid are sup-
ported in recesses formed on the end walls of the
furnace. Alternatively, the hollow muffle may be
provided with end collar portions extending beyond
the bends of the grid.—J. 8. G. T.

Furnace; [Protecting resistors of] electric [crucible']
. R. R. Reed. U.S.P. 1,357,901, 2.11.20,

Appl., 27.3.20.

During the operation of the furnace, the resistors
are embedded in a bath of molten glass surrounding
the crucible. The crucible and resistors are mounted
so as to allow for expansion and contraction of the
glass.—J. 8. G. T.

Furnace; [Tilting] electric . 8. N. Castle,
U.S.P. 1,358,617, 9.11.20. Appl., 14.6.18.

Alternating current from a transformer is supplied
to the electrodes of a tilting electric furnace through
leads, the reluctance of which is substantially that
of air,^ and which are supported by the upper parts
of projections extending upwards from the furnace
structure and tilting therewith,—J. 8. G. T.

Graphite articles [electrodes]; Method of manufac-
turing . F. R. Keinmer, Assr. to Republic
Carbon Co. U.S.P. 1.357,290. 2.11.20. Appl.,
18.12.19.

’

Carbon articles, such as electrodes, are graphitised
in an electric furnace in which the current flows
transversely to the largest dimensions of the
articles. The articles are arranged in the furnace
with thmr longest dimensions vertical,—J. 8. G. T.

Electrolytic cell. 0. H. Jewell, Assr. to Chlorine
Products Co. U.S.P. 1,357,400, 2.11.20. Appl.,
4.3.20.

The cathode of an electrolytic cell comprises a con-
ducting portion, a diaphragm composed of an
organic substance resistant to the action of caustic
alkali, and porous material protecting the expe^ed
face of the diaphragm from the anolyte.

—J. 8. G. T,

Electrolytic cell and method of using the same
r,* Cathode, for ]. W. M. Jewell, -\ssr. to
Chlorine Products Co. U.S.P. 1.357,401, 2.11 20.
Appl., 21.4.19.

A CATHODE is constituted of a hollow body entirely
surrounded by a porous diaphragm in contact with
it over its entire area.—J. 8. G. T.

Eleclrdytic cell. T. B. AValkcr. U.S.P. 1,357,485,
211-20. Appl., 6,1.17.

The level of electrolyte in a closed electrode com-
partment of the cell is controlled by a float oper-
ating in a chamber communicating with the elec-
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••

itliothereji^othcr^iid^ingsea^^^^ / jg20, 2l 6^T8.
lormally in the float chamber.—J. b. u.

. inorganic substitute for soap may be preparod

fiun>inanm for electrolytic cells. M. W. Krejci and from a mineral found at Gaura, Siebenbergen,

G E Johnson. U.S.P. I.li58,858, 16.11.20. AppL, Austria. The mineral, dried at 105° C., has the

15.],.20. composition: SiOj 71’05%, AI,0, 15’40X, FejO,

n i, /Itflnhrat?iii ia ooniDOsed of loose 1*33%, FeO 0*21^, CftO 1*87/4, MgO 0 84/4,

[jamciits of vitrified material compressed so that 3*28^, Na,0 2*67% and fi,0 ^ben ground

Kaphragm operates by osmosis.-J. S. 6. T. hue , with water it gives a stable suspension, and
“ ^ n B 1^ V

keeping deposits a grey powder, which is col-

llecirohjtic cell [; Diaphragm for —-]. B. loid*! and strongly hydrated and possesses the

Thomas. U.S.P. 1,359,003, 16.11.20. Appl., 10.6.18. essential properties of soap.—J. F. S.

of the

iSpfieri/tieiiAor end teing sealed by tie li»md

normally in the float chamber.—J. b. G. 1.

IHduhraniii for electrolytic cells. M. W. Krejci and

G E Johnson. U.S.P. im858, 16.11.20. Appl.,

16.1.2G.

The base of the diaphragm ia composed of loose

flJameiits of vitrified material compressed ^ that

the diaphragm operates by osmosis.—J. S. G. T.

Electrolytic cell [; Diaphraffm for —]• B.

Thomaa. U.S.P. 1,359,002, 16.il.20. Appl., 10,6.18.

A DiAPHRAOif of an electrolytic cell is composed of

arenaceous quartz sintered together.—J. S. G. T.

Storane butteries: Separator for -—. 0. C. Hirsch

and A B. Karnes. U.S.P. 1,358,207, 9.11.20.

Appl., 2.1.20.

A TVOODEN plate is treated with high-pressure super-

heat^ steam and then with an ^ucous solution of

sulphuric acid to obtain a relatively porous separ-

ator for storage batteries—J. S. G. T.

Oxidation of paro$n irax.. Schaarschmidt and

Thiele. See IIa.

OiCtdafion of ptiraj^n wax. Griin and Wirth.

iSr<e Ha.

Oxidation of hydrocarbons. Granacher. See Ha.

iVufriftve fats. Rosenbaum. See XIXa.

Depolarising agent for dry batteries, and process of \

making same. C. Ellis, Assr. to National Carbon !

Co. U.S.P. 1,358,626 ,
9.11.20. Appl., 31.10.17.

.\ DEP0LAEI81NG agent possessing a greater conduc-

tivity lag than ordinary pure hydrated manganese
dioxide is composed of precipitated slightly

hydrated manganese material containing more than

955^ of MnO,.-^. S. G. T.

[Zincl haitery anodes; Process of making .

H. F. French, Assr, to National Carbon Co., Inc.

U.S.P, 1,359,244, 16.11.20. Appl., 27.12.15,

A. ziNO electrode is shaped in a mould heated to sub-

stantially the melting point of zinc, and the mould
is then cooled so that the electrode aolidifies slowly. ,

-J. S. G. T.

Electrolytic cells; Indicators ["lonfems”] for
. I. H. Levin: B.P. 154,089. 31.12.19.

Electrical precipitation. U.S.P. 1,357,886. See I.

Gas puri^cflfioji. U.S.P. 1,358,030—2. See 1.

Treating fibres. U.S.P. 1,357,580. See V.

XIl.-FATSi OILS: WAXES.

Oils; Polymerisation of . H. 'Wolff. KoDoid
ZeitB., 1930, 27, 183—188.

A THEOUETICAL discussion of the processes occurring
during the “ polymerisation ” of linseed oil and
tung oil, and the various changes both physical and
chemical brought about by the treatment. (Cf.
Morrell, J., 1915, 105.)—J. F. 8.

Bicinoleic acid; Position of the double bond in .

K. Stosius and K, Wiesler. Biochem. Zeiis,,

1920, 111, 1-8.

On oxidising ricinoleic acid with an alkaline solu-
tion of potassium permanganate, a mixture of aze-
laic and suberic acids was obtained. By neutralis-
ing the mixture with a known amount of sodium
hydroxide and then adding in succession, in four
equal portions, the quantity of hydrochloric acid
necessary to liberate the free acids and extracting
each fraction with ether, azelaic acid, m.p. 106° C.,
was obtained in the first fraction, and suWic acid,
m.p. 140° C., in the last fraction. The other frac-
tions contained a mixture of both acids. It is sug-
^i^ted that aaelaic and suberic acids are formed by
the oxidation of two different isomers of ricinoleic

Oils and the like; Method and apparatus for ex-

tracting . R. Wells, Assr. to Cobwell Cofp.

U.S.P. 1,357,365, 2.U.20. Appl, 29.2.16.

Fob the extraction of oils or the like from materials

containing water, the materia) is supported in a

chamber so as to be exposed above and below, a

solvent for the oil, insoluble in water, is run in

to an amount sufficient to immerse the material,

and the temperature is then raised to a point where

the combined vapour pressures of solvent and water

arc equal to or greater than the vai>our pressure ia

the chamber, more solvent being added as required

to maintain the amount in the chamber sub-

stantially constant.—A. de W.

[Oxidised} oils; Method of removing or decreasir^

objectionable odours from treated . J. E.

Bwge, Assr. to E. I. du Pont de Nemours and Co.

U.S.P. 1,357,836, 2.11.20. Appl., 13.6.18.

Thb objectionjihle odours from partly oxidised vege-

table or animal oils are removed or decrea.sed by
hlow'ing the oils with a dry inert gas at 195°--

130° C.-A. do W.

Cleaning agenU; Manufacture of . F. M.
Mayrhofer. E.P. 146.222, 26.6.20. Conv., 27.5.19.

Clbanino agents, which in presence of water yield

colloidal materials, are obtained by mixing a dry

hydrated or anhydrous, non-hygroscopic, water-

soluble aluminium salt, e.g., aluminium sulphate,

with a Bolublc or an insoluble hydrated or anhydrous
carbonate, bicarbonate, or percarbonate, e.g.,

sodium carbonate, bicarbonate, or percarbonate, or

magnesium cai borate. A bleaching compound may
also be added to the mixture.—A. de W.

Clertntnflf process. F. Bteimmig. G.P. 325,796,

24.5.16.

Gelatinous silicates ore ueed. A suitable gel is

obtained by adding a solution of 24 g. of water-

glass of 38°~40° B. (sp. gr. r36-l*38) in 1 1, of

water to a solution of 20 g. of crystallised magne-

I

Slum chloride in 1 1.—^E. H. R,

Fatty and oily matters; Process for the extraction

of from u?ef sludfircs and other substances.

A. J. Stephens. From Sharpies Specialty Co.

E.P. 153,668, n.8.19.

See U.S,P. 1,328,047 of 1920; J., 1930, 240 a.

Oil /Wfers. J, Potter. E.P. 153,760, 29.10.19.

Cellulose acetate composition. U.S.P. 1,357,335.

See V.
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XIIL—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Be$ins; Constituents o/ . Amyrins from Manila
elemi resin and their separation. A. Zinke, A.
Friedrich, and A. Rollett. Monatah. Ghem
1920, 41, 253—270.

CnuDE amyrin benzoate may be separated, by frac-
tional crystallisation from acetone, into a- and
/S-amyrin benzoates, the o-compound being subse-
quently purified by alternate treatments with ethyl
acetate and acetone. (Cf. J.C.S., Jan., 1921.)

—T. H. P.

Adsorption compounds of dyestuffs. Haller. See IV.

Polymerisation of oils. Wolff. See XII.

Patents.

Phenolic aldehyde condensation products; Process
for the preparation of . A. T. and F. E.
Birkby. E.P. 153,494, 13.1.20.

A MIXTURE of 500 pts. by vol. of phenol or its homo-
iogues, 450—550 pts. by vol. of 40% formaldehyde,
and 2^% by vol. on the phenol of a mixture of

20 pts. by vol. of sulphuric acid (sp. gr. l'B4) and
80 pts. of water, is heated in a digester at 60°

—

80° 0., with agitation for 1—2 hrs. Agitation is

then discontinued, the watery layer run off, and a
neutralising agent, e.p., milk of lime, added in
excess, with agitation. The residual water is then
removed from tho resinous mass by distillation

under reduced pressure.—A. de W.

Phenol resin condensates; Production of . F.
Scudder and R. Pettigrew. E.P. 153,790, 16.12.19.

A THIN liquid phenolic condensation product,
specially adaptable for the impregnation of friction

blocks, stair treads, etc., is obtained by allowing
sodium sulphite, 40% formaldehyde, and carbolic
acid, in about the proportions of 50, 1000, and 1000
pts. by weight respectively, to react together for 3 or
4 days at ordinary atmospheric temperature with
occasional stirring. The supernatant aqueous layer
is removed, and the lower layer, containing 55—
56% of dry resin, may be used for impregnating
porous articles, which are then dried at 80°—^90° C.
and heated under pressure to harden the resin.

—A. de W,

Phenolic condensation products; Manufacture of
. L, V. Redman, A. J. Weith, and F. P.

Brock, Assrs. to Redmanol Chemical Products Co.
U.8.P. l,a58,394, 9.11.20. Appl., 10.3.19.

A FUSIBLE, substantially anhydrous phenolic con-
densation product corresponding with a reaction
between a phenolic substance and a methylene com-
pound in proportions affording at least two phenolic
groups to each methylene group, is mixed with a
filler and with a methylene compound capable of
reacting with the condensation product under an-
hydrous conditions, the methylene compound being
in sufficient amount to give to the product approxi-
mately one methylene group to each phenolic group.
The mixture is then subjected to a quick-moulding
operation, removed from the mould, and subjected
to heat treatment until a substantially infusible
product is obtained.—A. de W.

Diatomaceous earth [jor use in paints']; Method of
grinding . J. E. Schneider, Assr. to Seattle

Asbesto-Mine Co. U.S.P. 1,357,480, 2.11.20.

Appl., 5.5.19.

A HINERAL agent which prevents the particles of
diatomaceous earth from clogging together when
finely ground is added to the latter, and the mix-
ture subjected to a very fine pulverising action.

(Cf. U.S.P. 1,317,225 of 1919; J., 1919, 916 a.)

—A, de W.

Bouge; Apparatus for manufacturing . C. L.
Waisner, Assr. to Mirror Rouge Co. U.S.P.
1,357,664, 2.11.20. Appl., 3.5.18.

The apparatus comprises a rotary roasting chamber
and a vertical support provided with a chamber
having its side walls furnished with enlarged open-
ings and its top wall with a stack leading from the
chamber. The roasting chamber extends through
one chamber into and across the body of the other
chamber and partly into the other opening, the
latter being provided with a closure.—A. de W.

Coumarone resin; Purifying and raising the melt-
ing point of . Riitgerswerke A.-G. G.P.
325,575, 18.10.18.

The resin is treated with concentrated sulphuric
acid in_ the presence of a solvent, the solution is
neutralised with compounds of alkaline earths or
heavy metals, insoluble matter is separated, and
the solvent is removed.—L. A. C.

tying . E. C. R. Marks. Prom West Coast
KaUomine Co. E.P. 153,792, 9.12.19.

See U.S.P. 1,327,061 of 1920; J., 1920, 231 a.

I

XIV.-INDIA-RUBBER
; GUTTA-PERCHA.

j

Bubher; Action of light on . B. D. Porritt
j

Indiarubber J., 1920, 66, 1159—1162.

I

Rubber in balloon fabrics can be protected against
1
the action of sunlight by the incorporation of a

I

small proportion of litharge or of an organic dye
! of suitable colour. In the latter case the effect

:

IS probably one of light filtration, because a rubber

j

solution exposed to ultraviolet light was effectively

I

protected—as judged by its viscosity—not only when
! a little Sudan III. was mixed with the solution but

j

also when the bottle containing the solution was
! surrounded by a benzene solution of Sudan III.

I

Tlio physical changes produced by the mastication
: of rubber are not necessarily the same as the initial

I
effects of exposure to light and air. Masticated

j

rubber after being stor^ in the dark tends to

j

recover” somewhat from the mechanical treat-

i

ment, but oxygen appears to retard the recovery
process because the surface layers of the rubber
yield less viscous solutions than the interior. With

!
solutions of lightly masticated rubber also there is

!
a tendency to slight increase in viscosity on storage

I

in the dark.—D. P. T.

Patents.

Bubber; Manufacture of . P. Sehidrowitz, W.
Feldenheimer, and W. W. Plowman. E P.
153,343, 2.6.19.

Clay mixed with sufficient water to form a pasty
mass is treated with a ” defloeculating agent,” such
as an aqueous solution of sodium carbonate, lime, or
aminonia, and is then dried. The product forms a
valuable compounding ingredient for rubber and
imparts toughness and increased rate of vulcanisa-
tion.—D. F. T.

Bubber; Processes of reclaiming —— . J. Young
and W. W. Benner. E.P. 153,646, 6.8.19.

See U.S.P. 1,324,093 of 1919; J., 1920, 165 a.

XV.-LEATHER; BONE; HORN; GLUE.

Chrome tanning, II. Determination of the basicity

figure of one-bath chrome liqu0rs. D. Burton
and A. M. Hey. J. Soc. Leather Trades’ Chem.,
1920, 4, 272—276.

Cahbon dioxide functions as an acid in a chrome
liquor, hence the present method (see Leather Chem.
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Pocket Book. p. 124) of determini^ acid in

liquors by aiding altali to the boiling s^utira «

inadequate, since it fails to take account of carb^ic

and other volatile acids. It JS

alkali should be run into the

liquor in presence of phenolphthalein and that the

addition should be continued during the peripd «
heating up to the boiling point, and then untd the

pink colour persists after boiling for 1 min.

GeMin gels; Theory of the tanning {hardening)

process in dilute with formaldehyde. L.

Reiner. KoUoid Zeits., 1920, 27, 195—197.

Two to three per cent, solutions of formaldehyde

harden 5% gelatin solutions in a few minutes, whilst

a 1% solution of formaldehyde requires several days.

Hardened gelatin softens at elevated temperatures,

the temperature of softening being dependent on

the amount of hardening and the conMutratiou of

the gelatin, but higher than the melting point of

the untreated material. The softening of the

hardened gelatin commences at the centre of the

mass and spreads throughout the whole, and on

raising the temperature sufficiently the mass be-

comesliquid. If the softening temperature is above

90° C., complete liquefaction is no longer possible.

The hardening takes place more readily on the

surface and at the walls of the containing vessel.

On cooling a melted hardened gelatin it solidifies at

a temperature below the solidificatiou point of the

untreated material. The hardening proee^ is

reversible, for on heating hardened gelatin with a

little water at 100° C., formaldehyde is evolved and

the gelatin regains its original physical properties.

The nardening process may be stopped and reversed

by the addition of small quantities of ammonia.

(67. J.C.S., Jan., 1921.)—J- F- S.

Gelatin: Amino-acids of . H. D. Dakin. J

.

Biol. Chem., 1920, 44, 499—529.

Bt employing the new butyl alcohol method of ex-

tracting amino-acids (J., 1919, 196 a) considerable

advances in our knowledge 'of the constituents of

the gelatin molecuk have been made. At least

91% of the molecule has now been satisfactorily

accounted for, the proportions of the various

amino-acids found being
;

glycine 25'5, alanine

8‘7, leucine 7'1, serine 0'4, phenylalanine 1'4,

tyrosine 0 01, proline 9 5, hydroxyprolino 14‘1,

aspartic acid 3’4, glutamic acid 5'8, histidine 0‘9,

arginine 8-2, lysine 5'9, ammonia 0'4
;
aminobutyric

acid, i^'aline, isoleucine, and hydroxyglntamic acid

were not detected. {Cf. J.C.S., Jan., 1921.)

—J. C. D.

Patents.

Glue; Process of manufacturing fish . IS.

Knudsen. E.P. 153,526, 22.3.20.

Fish offal is bleached by means of a solution pre-

pared -by dissolving sine in aqueous sulphurous

acid, and is neutralised by steeping in lime water

and finally cooked with water. Before bleaching,

the offal may be treated with dilute hydrochloric

acid, e.g., for 24 hrs. in acid of 6° B. (sp. gr.

1043), to dissolve mineral matter, and then neutra-

lised with lime water,—J. H. L.

Glue; Process of manufacturing vegetable .

V. G. Bloede. U.S.P. 1,357,310, 2.11.20. AppL,
27.11.17.

Starch is mixed with cold water containing in

solution a salt of a base which has the property of

coagulating starch. The mixture is heated at or

near 100° C. until the starch is gelatinised, and the

jelly formed is treated with a base capable of

liWatiiig the starch-coagulating base in order to

effect a smooth and uniform coagulation of the

starchy material.—J. H. L.

Gelatin; Swelling of in acids. W. '^ Atkin.

J Soc. licather Trades’ Chera., 1920, 4, 268—271.

(Cf. J., 1920, 792 a.)

The author shows that the results of Loeb (cf. J.,

1919, 331a, 548 a; 1920, 797 a) on the effect of

acid on the properties of gelatin are in close ^ee-
ment with those obtained by Procter and his col-

laborators, and thus afford additional evidence as to

the soundness of the Procter-Wilson theory of the

swelling of,gelatin in acids (J._, 1916, 645; 1917, 92).

The actual hydrion concentration is the factor which

determines swelling, irrespective of the nature of

the acid except in the case of sulphuric acid. Other

dibasic and tribasic acids behave like monobasic

acids. Previous work on this subject in which

hvdrion concentrations have not been determined

is of little value. (Cf. J., 1918, 313 a, 314 A.)

Gelatin mixtures; Electrical conductivity of

and their behaviour during the transition of

gelatin. F. Rettig. Kolloid Zeits., 1920, 27,

i&5—172.

The specific conductivity of gelatin-water mixtures

at 18° C. increases rapidly with increase in concen-

tration, and approaches a maximum value. ^e
addition of small amounts of potassium chloride,

bromide, and sulphate to gelatin-water mixtures

increases the conductivity to values which are

greater than those of aqueous solutions of the added

salts of the same concentration. When gelatin is

heated to^ C., it is converted into ff-gelatin, and

the oonductivijy is irreversibly increased. 'The

velocity of the change increases with the duration

and temperature of the heating and is greater in

dilute mixtures than in concentrated mixtures,

(Cf., J. C. S., Jan., 1921.)—J. F. 8.

XVI.-S0IiS: FEBTIUSEfiS.

Bacterial activities of the soil; Influence of mois-

ture on the . J. E. Greaves and E. G. Carter.

Soil Sci., 1920, 10, 361—387.

Thb soils used, 22 in number, ranged from a loose

sand to a very stiff clay, and their content of

organic matter varied considerably. In every case

maximum ammonification occurred when the soil

contained 60% of its water-holding capacity of

water. Nitrification was at its maximum at 50

—

60% of water, but the results for nitrogen fixation

were not so uniform, two maxima being shown by

many soils, one at 50—60% and the other at 70

80% of water as compared with the water-holding

capacity, ik^uatious are given showing the rela-

tionships between the water requirements for

maximum bacterial activity and the moisture

equivalent, and wilting and hygroscopic coefficients

as defined by Briggs (U.S. Dept. Agric., Bureau

Soils Bull. 45, 1907, and Bureau Plant Ind. Bull.

230, 1912).—W. G.

lodule production [in legumes ']
;

Belation o/

nitrates to . W. H. Strowd. Soil Sci., 1920,

1A Q/ia

When soya teans are ^own in sand or soil plenti-

fully supplied with nitrates, there is a marked

accumulation of nitrates in the plant, the conceit

tration of nitrate in the plant sap being mu^
greater than in the soil solution. Nitrates retard,

and in eufficient quantities entirely prevent, nodule

formation. There is evidence that the failure of

nodule production in the presence of nitrates in

the soil is due, at least in part, to the effect of the

high concentration of nitrate in the plant sap oh
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the growth and rei)roduction of the nodule bacteria,

Bhizobium leguminosarum. The amount of re-

ducing sugars in plants d^reasea with the increase

in nitrate, but these sugars were never found to

be entirely absent.—W. G.

KitHies and nitrates in pUmt tissue; Determina-
tion of . W. H. Strowd. Soil Sci., 1920,

10, 33a—342.

Tbh plant tissue is extracted with cold water, and
the extract divided into two portions. One portion

is made alkaline with sodium hydroxide and dis-

tilled with Devarda*8 alloy (Cu 60, Al 45, Zn 5%).
The total nitrogen present as nitrite and nitrate

passes over as ammonia and is estimated. The
second portion of the extract is heated in a water-
bath with excess of aspartic acid for 1 hr. The
nitrite is thereby destroyed and the residual nitrate

is then estimated as before by distillation with
Devarda’s alloy.—W, G.

Magnesia as a fertiliser; Use of . A. Jacob.

Z. angew. Chem., 1920, 33, 292.

Potatoes were grown on soil which had been
manured with nitrogenous and phoRphatic ferti-

lisers free from potassium salts, and also on the
same soil similarly treated, but with the addition

of potassium or magnesium salts, or both. Tho
highest yields of potatoes and also of starch were
obtained hy the use of a mixture of magnesium
and potassium sulphates, whilst a mixture of

f

>otassium chloride and kieserite was only slightly

ess effective. Sandy or peat soils were improved
hy the addition of magnesium sulphate.—C. A. M.

NitroUm; Heat changes in the formation of .

P. Dolch. Z. Elektrochem., 1920, 26, 45.5—459.

Thb reaction CaCj+N,=tCaCN,+C is accompanied
by a heat evolution of 58,700 Cals, per mol. of

carbide. (Of. J.O.S., Jan., 1921.)^. P. S.

Potassiumj Volumetric estimation of , and its

application to the analysis of fertilisers. G. Ajon.
Giorn. Chim. Ind. Appl, 1920, 2, 422—426.

25 o.c. of a 2% potassium chloride or sulphate
solution, equivalent to 1'26 or 1'08% K^O, is made
up to 150—200 c.c. in an Erlenmeyer flask, the
liquid being then treated, slowly and with stirring,

with 50 c.c. of 2N tartaric acid solution and 25 c.c.

of V/2 sodium hydroxide solution. The flask is

shaken for 5 mins., 25 c.c. of 96% alcohol being
added gradually during the shaking. After stand-
ing for 6—8 hrs., the clear liquid is filtered through
a 9 cm. barium sulphate filter paper and the
precipitate washed 9 times by decantation with
neutral 96% alcohol. The filter paper is removed
from the funnel, used to detach any particles of

precipitate from the rod, and then introduced into
the precipitation vessel. A.N jlO solution of sodium
hydroxide in 96% alcohol is added until the con-
tents of tho vessel become alkaline to phenol-
phthalein. The pink colour of the liquid should not
disappear within 5 mins., at the end of which time
the precipitate is dissolved in aqueous N f 10 sodium
hydroxide solution, the excess of which is deter-

mined by titration with N(10 hydrochloric acid.

Multiplication by 0*00471 of tho number of c.c. of

sodium hydroxide required to dissolve the bi-

tartrate gives directly the amount of K,0 present.

With commercial potassium chloride and sulphate
this method gives good results.—T. H, P.

Patent.

Peat; Treatment of and the production of a
preparation for use in horticulture and agri-

culture. The Molassine Co., Ltd., and H. G. 8.
de Whalley. E.P. 152,779, 22.7.19.

Calcium cyanamide, 50, is mixed with finely divided
peat. 1000, and to the mixture is added calcium

carbonate, 50—200 kilos. Potassium chloride,

potassium sulphate, sodium sulphate, etc., may
also be added. The preparation is reaay for imme-
diate incorporation with the soil.—^W. P. 8.

XVlI.-SUGAfiS; STAfiCHES; GUMS,

Clarification of cane juice without chemical treat-
ment. F. W. Zerban. La. Bull., No. 173, 1920.
Int. Sugar J,, 1920, 22, 643—646, 699—702.

Adsobption appears to be the principal factor in
all the processes of clarification at present in use
in sugar manufacture. Laboratory and factory
experiments have proved that efficient clarification
may be effected by the use of suitable adsorbing
substances, such as kieselguhr, followed by a power-
ful decolorising carbon (as “ Norit ”). Using only
0*5 and l% respectively of these substances, it was
found that a sugar greatly superior in quality, and
at least as high in yield, compared with that
obtained in sulphitation, can bo made, a molasses
of higher market value than that produced by the
usual plantation methods being obtained at the
same time.—J. P. 0.

Settling of precipitates {aluminium hydroxide and
precipitates in limed and heated cane juice). N.
Deerr. Int, Sugar J., 1920, 22, 618—624.

A SUSPENSION containing 0*1—O’o g, of aluminium
hydroxide per 100 c.c. of water when poured into
a tail tube becomes resolved after about 3 min.
into five zones. The first (uppermost) is quite clear,
and the second is characterised by the presence of
“ stragglers ” (particles not less than average size,

which have become detached from the main body
of the precipitate). The fifth (and lowest) zone is

gradually being built up by the particles completing
sedimentation. The fourth zone contains the main
body of tho precipitate, and in this zone the par-
ticles, in addition to their vertical movement, have
an oscillatory or gyratory motion. The third zone
contains particles that have lio gyratory motion,
and seem to remain unchanged until the time that
the fourth zone has disappeared and the third and
fifth zones meet, when after an interval the level

between the clear liquid and the precipitate becomes
sharp and flat, which point is termed the “ critical

position.” That phase of settling which obtains
before the critical position is reached is called the
“ phase of free fall,” and that corning after it

the “ phase of restricted fall.” Measurements were
made of the rate of settling of suspensions of
aluminium hydroxide of varying concentration in

columns of liquid of different height. Cane juice

which has been limed and heated gives a precipitate
which subsides in a similar manner; though the
variation in the quality of the juice and the
quantity of lime added are factors which also

affect the rate of settling. In the case of a juice

having an acidity equal to 1*75 c.c. of N fl acid
per IW c.c. (using phenolphthalein), 0*50 and 0*75

c.c. of Nfl lime suspension resulted in under-
liming, while r2o and 1*50 c.c. gave effects typical
of satisfactory defecation. Inspection of the
tabulated results shows a distinct connexion
between the amount of lime used and both the
rate of settling and the ultimate volume occupied
by tho nurd, the former decreasing and the latter

increasing as the quantity of lime is increased.

Taking the quantity of lime corresponding to 1*5

c.c. of N jl lime suspension per 100 c.c. of juice

(*.«., 0*042 g, per 100 c.c.) as representative of good
practice, the conclusion is that the defecation pre-
cipitate settles at a uniform rate of 7 cm. per min.

;

that the critical position occurs at 0*75 of the height
of tho settling tank

;
and that the ultimate volume

of the mud is about 15% of the volume of the juice.

—J. P. 0.
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riSiifiarl boiling scheme used in Javg. G. E. G.

von Stietz. La. Planter, 192^), 65* 92—93.

Good results are stated to be obtained by boiling

three strikes, as follows: (1) Evaporator syrup

mixed with second and third strike sugars, the

purity being 85°— (2) some of the molasses

from the first strike, the purity being 70°—75°;

(3) molasses from the second strike, together with

the rest of the molasses from the first strike, the

purity being 60°. Advantages of this method are

that all the merchantable sugar originates from

the first strike, giving a good and regular quality;

and that in this first strike boiling is particularly

easy, since it is not necessary to granulate, but only

to evaporate the mixture of syrup and molasses

sugar to a sufficient degree, and take in more
syrup until the pan is full and until the massecuite

can be transferred to the crystallisers. A waste

molasses of 30°—32° is finally obtained.—J. P. 0.

Mahua flower. Fowler and others. See XVIII.

sugar solution. If this enzyme is not re*activated

in the process of fermentation, the fermentation
comes to an end; or if the rate of re-activation is

slower than the rate of utilisation of the enzyme,
the rate of fermentation diminishes. The latter

was found to be the case in the author’s experi-

ments. The relation of fermentation to the growth
of the yeast aa well as the localisation of the
fermenting enzyme in the cell are discussed.

—s. s. z.

Enzymes; Action of under abnormal conditions

and the alleged aldehyde character of enzymes.
E. Rona. Biochem. Zeits., 1920, 109, 279—289.

The activity of pepsin, trypsin, amylase, emulsin,
invertase, and maltase was investigated in the
presence of well-known carbonyl reagents in order

to ascertain whether enzymes possess an. aldehyde
character. The results obtained show that pro-

viding that the suitable hydrogen ion concentration
is insured, those enzymes generally exert their

action in the presence of the reagents.—S. S. Z.

Bofankal chemical notes. Von Lippmann. Sec XX.

Pate.vts.

5'uf;ar; .4ppurfliu-5 for the manufacture of .

(clarification of juices.] E. G. Aizcorve. U.S.P.

1,358,132, 9.11.20. Appl., 5.1.18.

The apparatus comprises a heating tank, a hori-

zontal channel, one end of which is connected with

the top of the tank and the bottom of which slopes

upwards towards the tank, an inlet pipe for cool

juice at the other end of the channel and above the

level of the tank, an outlet pipe from the tank, and
a discharge opening at the end of the channel

remote from the tank.—J. H, L.

Sugar juices; Process for treating crude . C.

Ebero. G.P. 325,220, 18.11.17.

The juice is atomised in a current of dry air, the

dried product again dissolved, the solution dialysed,

and the dialysed portion and residue both again
reduced to powder by drying as before. Ow’ing to

the moderate heating and rapidity of 'drying, both
the sugar and non-sugar constituents are recovered
practically unchanged.—E. H. R.

Vegetable glue. U.S.P. 1,357,310. See XV.

XVUL-FERMEMTATION INDUSTRIES.

Barley; Harvesting, storage and drying of .

A. Cluss, "W. Kluger, and V. Koudelka. Z. gcs.

Brauw., 1920, 43, 353—358, 361—367.

Different portions of the same crop of Original
Hannchen barley w’ere, after harvest, treated
differently in respect of time of threshing, storage,
and drying, and the effects of the various treat-
ments on the grain were investigated. It is con-
cluded that artificial drying of the grain is a
valuable means of improving its quality for agri-
cultural and brewing purposes; in particular the
germinating power of the grain is markedly
increased. The barley should be stored, preferably
in the ear, for about 6 weeks before being dried, to
permit after-ripening. Better results were obtained
by reducing the moisture content from 17*9% to
11*8% than by reducing it only to 13'8%. After
storage for about 2 months (in the air) the variously
treated lots of grain attained practically the same
moisture content, and underwent no further per-
ceptible change in composition.—^. H. L.

Yeast cell; Physiology of the . E. Kohler.
Biochem. Zeits., 1920, III, 17—30.

Yeast previously washed with water contains an
activated, enzyme which produces fermentation in

Acetone production by Bacillus acetoethylicum;
Factors that influence . C. F. Arzberger,

W. H. Peterson, and E. B. Fred. J. Biol. Chem.,
1920, 44, 465—479.

I

The chief factor of importance appears to be the

!
reaction of the medium, which for maximum
acetone production should be about phss 5'8--6‘0.

The production of volatile acids increases when the

I

yield of alcohol and acetone falls, and vice versa.

{Of. J.C.S., Jan., 1921.)~J. 0. D.

Cellulose; Fermentation of . G. J. Fowler
and G. V. J. Indian Inst. Sci., 1920, 3»

39—60.

The conditions favourable for the most rapid
formation of the largest possible quantities of

methane and hydrogen by the anaerobic fermenta-
tion of cellulose were studied with the object of

;

making economic use of this form of potential fuel

I occun-ing in the form of waste paper and vegetable
debris. The ferment employed was used in the form
of a bacterial emulsion ” prepared from the

sludge taken from the bottom of the septic tank of a
sewage works. Normal celluloses were found to be
most resistant, cellulose from lignified fibres were
more readilv, and hemicelluloses such as banana
skins or plantain skins most readily attacked.

Schweitzer’s reagent can be employed as a rapid

i
te.st of the suitability of a cellulose material for

,

fermentation. The efficiency and speed of the

I
fermentation is a maximum only at a temperature
near the optimum (35° C.), with a certain ratio of

cellulose material and inoculant, and if the acid
products of the fermentation are kept below 1 % by

• fractional displacement of the liquor from time to
! time.

_

By gradually “ building up ” the bacteria!

I
emulsion a daily volume of combustible gas equal to

i
80% of the volume of Lhc fermenting material can

I

be obtained w'ith hemicelluloses. Small quantities

j
of lead, copper, and zinc salts inhibit the ferraenta-

I

tion. The gaseous products of the fermentation

; contain 80—85% of methane and have a calorific

i value about 1*45 times that of coal gas. The only
i soluble by-product that could be detected in the

I

hemicellulose fermentation was acetic acid. It is

’ suggested that the fermentation of cellulose waste
I products might probably be used as an economic
source of power in such places as the western coast

of India where coal is scarce.—G. F. M.

Mahua flower; Bio-chemistry of the . G. J.

Fowler, J. D. E, Behram, S. N. Bhate, K. H.
Hassan, S. Mahdihassan, and N. N. Inuganti.

J. Indian Inst, Sci., 1920, 3* 81—118.

Chemical and fermentation studies were made of
the sugars in the mahua fiower (Bassia longifolia

and B. latifolia) with a view to its utilisation as a
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Bource of industrial alcohol. Dextrose, Isevulose,

maltose, sucrose, pentoses, and cellulose were
identified, the total sugar being greatest when the

flowers are ready to fall, at which stage it amounts
in general to 60—70%. In the growing stages

hevulosG is present in greater amount than dextrose,

but in the final stages the quantities approximate
but do not become equal. Sucrose increases in

amount up to the shedding of the corolla, but after

this and during storage it decreases relatively to

invert sugar. Numerous enzymes were detected at

various stages of growth of the flower; maltase,.

catalase, and oxidase were present throughout.
Yields of alcohol up to 90% of the theoretical were
obtained by fermentation of a mash of the flowers

with cultures of the natural yeast occurring in the
flower, with the addition of such reagents aa

sulphuric acid and ammonium phosphate. By in-

creased care in the cultivation, collection, and
storage of the flowers a greater yield per tree, and a
greater percentage of total sugar, and particularly

of sucrose, should be poosible of attainment.
—G. F. M.

Methyl alcohol; Detection of in liqueurs and
spirits. L. Hoton. Ann. Falsif., 1920, 13, 490
—491.

Two HUNDRED AND FitTV c.c. of the liqueur, con-

taining at least 20%_ (by vol.) of alcohol, is frac-

tionally distilled, using an efficient fractionating

column, at such a rate that 10 drops of distillate

per minute are collected. During the first half-

minute or so the b, pt. is always low, even with
pure ethyl alcohol, but rapidly reaches a value
which remains constant during the first 10 mins.

In the case of 25% ethyl alcohol the b. pt. during
the first 10 mins, is 78® C., and is lowered by several

degrees when a small quantity of methyl alcohol

is present.—W. P, S.

Botanical chemical notes. Von Lippmann. iSce XX.

Patents.

Enzyme extracts; Preparation of . J. Taka-
mino and J. Takamine, jun. F.P. 152,792,

24.7.19.

The seed spores of a suitable fungus (e.g., Asper-
gillus, Penicillium or Mucor, or Eurotium oryzee)

are ^own on a medium prepared from ground
cereals; the mass is then extracted with water, the

solution filtered, and the filtrate treated with sul-

phurous acid and heated at 45® C. in order to

destroy any bacteria which are present. About
1 pt. of sulphurous acid is added to 10(X)—10,000
pts. of the liquid. Thu preparations possess

marked starch liquefying and converting, proteo-
lytic, and milk-coagulating properties.—W. I’. S.

Fermentative preparations ; Process of nianvfactur-
ing . M. Groll. E.P. 131,589, 12.8.19.

Conv., 13.12.17.

See G.P. 308,962 of 1917; J., 1919, 510a.

X1XA.-F00DS.

Milk preserved with lichromafe ; Composition and
analysis of . G. Hinard. Ann. Falsif.,

1920, 13, 463-474.

The addition of bichromate (0*1%) to milk retards

the development of the bacteria present, but does

not destroy them. For a short time the results

obtained on the analysis of a bichromated milk are

comparable with those yielded by the fresh milk,

but decomposition soon commences and affects the

constituents to varying and different extents, so

that it is not possible to correct the results obtuined
in order to ascertain the composition of the original

milk. Further, the presence of the bichromate

itself affects the determination of the total solids

to an extent which varies with different milks.—W. P. S.

Milks; A deficiency in heat-treated . A. L.
Daniels and R. Loughlin. J. Biol. Cbem., 1920,

44, 381—397.

A THOROUGH investigation of this subject shows
that the well-known fact that the calcium salts are

rendered insoluble on the prolonged beating of

milk is responsible for the lowered nutritive value
of such products. The vitamins and the food value
of the proteins are apparently unimpaired.

—J. C. D.

Bread and pastry; Leavening of . J. Gross-
feld. Chem.-Zeit., 1920, 44 , 889—890.

The characteristic and pleasant taste imparted to
bread etc. by yeast may be imitated by using sour
milk and a mixture of sodium bicarbonate and
calcium carbonate as the leavening agent. The
acidity of the milk should be about “ 30 degrees/’
equivalent to 0*67% of lactic acid; each litre of such
milk used in the dough requires 14 g. of a mixture
of equal weights of sodium bicarbonate and calcium
carbonate.—W. P. S.

Bread; Colloid chemistry of . H. Liiers and
Wo. Ostwald. Kolloid Zeits., 1920, 27, 34—37.

A COMPARISON of the results of the authors (J., 1920,

499 .a) with those of Upson and Calvin (J., 1915,

629) and Wood and Hardy (J., 1909, 378).

—J. F. S.

Fats; Chemical properties of nutritive of

various biological values. S. Rosenbaum.
Biochem. Zeits., 1920, 109, 271—278.

No qualitative chemical differences could be estab-

lished in j^olk fat, cod liver oil. butter fat, fat from
human milk, lard, and hazel nut oil as regards
their sterol and phosphatide contents. It is there-

fore assumed that the biological differences of these

fats arc not due to difforencee existing in their

unsaponifiable residues.—S. S. Z.

Vitamin; Effects of water-soluble B on nutri-

tion. W. G. Karr. J. Biol. Chem., 1920, 44,

255—276.

A DEFICIENCY of this Vitamin in the diet of the dog
induces a similar type of pathological condition to

that which has been observed in other species.

Drying vitamin preparations at 100° C. does not

appear to lower their value, but destruction occurs

when they are autoclaved at 120® C. for 3 to 4 hrs.

—J. C. D.

T'ifo/nin; Test for Qnfi-5cn-&eri and its prac-

tical application, C. Funk and II. E. Dubin.

J. Biol. Chem., 1920, 44, 487^93.

The increased growth of yeast in the presence of

extracts containing the B vitamin is utilised as the

:

basis of a method for testing substances for the pre-

sence of the vitamin.

—

J. C. D.

Vitamins; Quantitative method for determination

of in gfandttlnr and other tissues. F. K.
Swoboda. J. Biol. Chem., 1920, 44, 631—551.

A MODIFICATION of the method of ‘Williams (J. Biol.

Chem., 1919 . 38, 465; cf. J., 1920, 259) is de-

scribed and also its application to the investigation

^ of the vitamin content of tissues. {Cf. J.C.S.,

I

Jan., 192L)-J. C. D.

: Feeding cakes confaminated with castor oil seeds.

DeXection of the latter. C. Brioux and M.
! Guerbet. Ann. Falsif., 1920, 13, 150—160.

i The presence of castor oil seeds in feeding cakes (a

! dangerous contamination, since as little as 1—2%
i

has a poisonous effect on animals) may be detected
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by extracting the powdered cake several times with

boding 2% potassium hydroxide solution and

examining the insoluble residue, especially the black

or dark^coloured particles under the microscope.

The castor oil seed husk has a characteristic

appearance. The blood-coagulating prinmple,

ricin, present in the seeds may be separated by

mixing 30 g. of the powdered cake with 150 c.c. of

0'9% sodium chloride solution and 5 c.c. of xylene,

filtering the mixture after some hours, heating Ae
filtrate at 70“ C. for 1 hr., and again filtering. The

filtrate is then saturated with ammonium sulphate,

the precipitate formed collected, washed with 20

drops of water, dissolved in 0’9% sodium chloride

solution at 37“ C., and the solution filtered. The
coagulating effect of the solution on defibrinated

blood is then determined. Distinct coagulation

occurs within 10 mins, if the cake contains as little

as 2% of castor oil seeds.

—

W. P. S.

Inositol-phosphoric acid of plants; Composition of
. R. J. Anderson. J. Biol. Chem., 1920,

44, 429—438.

The composition of the salts of the organic phos-

phorus compound from wheat bran corresponds to

the calculated composition of salts of iiiositol-hexa-

phosphoric acid, CbH,,0,[P0(0H),],. (Cf. J.C.S.,

Jan,, 1921.)—J. C. D.

Amino-acids of gelatin. Dakin. See XV.

Patents.

Drying fruits, vegetables, meats, and other
materials; Process of and apparatus for .

Anhydrous Food Products Oo., Assees. of 0. Q.
Beckworth and 0. J. Hobson. E.P. 140,102.

11.3.20. Conv., 11.5.15.

SeeU.S.P. 1,228,283 of 1917; J., 1917. 903.

Furfural etc. from maize cobs. U.S.P. 1,357,467.

See XX.

XIXb.-WATEH PUfilFICATlON;

SANITATION.

Colloidal metal solutions. Ton Plotho. See XX.

Patents.

Water-softener and method of preparing same.
J. E. Caps. U.S.P. 1,356.756, 26.10.20. Appl..

14.4.17. Renewed 19.1.20.

A BASE-EXCHANGING w’ater-softening agent is pre-

pared by heating glauconite or greensand in air to

oxidise the free iron, and then removing the iron

oxide from the surfaces of the glauconite particles.

—W. J. W.

Wafer; Sterilisation and clarification of . Le
Manganozone Soc. Anon., Assees. of A. Tixier.

E.P. 140,077, 9.3.20. Conv., 12.12.13.

See F.P. 474,614 of 1913; J., 1915, 1112.

Separating fats, oils, and similar matters from
waste waters and the like [hy settling']; Ap-
paratus for R. Poumier. E.P. 153.714.

1.9.19.

XX.-0BGANIC PBODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Laudanine; Constitution of . E. Spath.
Monatsh. Chem., 1920, 41, 297—304.

It has been shown that laudanine yields metahemi-
pinic aeid on oxidation, so that the two hydroxyl
groups of the isoquinoline part of the molecule are

methylated and the free hydroxyl group must be

atta to the benzyl residue. The author finds

that ethyllaudanine, in which the phenoHc hydroxyl
group is protected and masked by an ethyl group,

yielda 4-m€thoxy-3-ethoxyb6nzoic (ethylisovaniUic)

acid on oxidation; similarly carbethoxylaudanine,

in which the hydroxy! of laudanine is replaced by a
carbethoxy group, gives carbethoxyisovanillic acid.

It follows that the phenolic hydroxyl of laudanine

occupies position 3 of the benzyl residue. (0/*

J.C.S., Jan., 1921.)—T. H. P.

Sinapin; Synthesis of . E. Spath. Monatdi.

, Chem., 1920, 41. 271—285.

The author has succeeded in preparing syntheti-

cally a compound of the constitution proposed by
Gadamer for sinapin (Arch. Pharm., 1897, 235, 93)

and finds it to be identical with the latter. Various
new derivatives of sinapin are described. {Cf.

J.C.S., Jan., 1921.)—T. H. P.

Atractylin; Tests for the decomposition products of
. A. Pitini. Arch. Farm. Sperim., 1920, 20,

88—96. Chem. Zentr., 1920, 91, IV., 614.

Atbactygin, CjoHjjKjSjOib, the poisonous glucoside

of Atractylus gummifera, is decomposed by 10%
KOH into sulphuric acid, valeric acid, carbo-

hydrate, and an unknown substance A, which is

noil-poisonous to dogs and does not give Lefranc’s

characteristic reaction (violet colour with concen-

trate sulphuric acid). Consequently, in cases of

poisoning with this plant, the glucoside can only be

I

detected in the intestines in the unaltered state.

I

The substance A, however, gives a positive reaction

j

in presence of dextrose. Traces of A or of atrac-

i tylin give with concentrated sulphuric acid con-

! t'aining formaldehyde a red colour which on addi-

i
tion of water changes to an intense blue. A sul-

\
phuric acid solution of A gives with vanilin an

I

intense carmine-red colour. The decomposition of

i atractylin in the animal organism proceeds in the

I

same way as in alkaline solution in vitro.—E. H. R.

Ephedrine, pseudo-epkedrine, their optical anti-

;
podes and racemic compounds; Syntheses of .

' £. Spath and R. Gohring. Monatsh. Chem.,

1920, 41. 319—338.

I

The authors have succeeded, by means of a series of

,
reactions, in synthesising d- and l-ephedrine and d-

! and l-^-ephedrine, which have the constitution,

j

HO.C11(C,Hj).CH(CHj).NH.CH 3, and are stereoiso-

I

meric. The 1-ephedrine thus obtained is identical

! with natural ephedrine, and the d-^-ephedrine with

I

natural V^ph^rine. It is probable, but has not

I yet been definitely established, that in ^'-ephedrine

the hydroxyl and methylamino groups stand near

to, and in ephedrine distant from, one another.

{Of. J.C.S., Jan., 1921.)—T. H. P.

Ursone and its distribution in the plant world. A.
M. Nooven. Pharm. Weekblad, 1920, 57, 1128—
1142.

Ursone is a general constituent of the Ericacece

and is also found in some varieties of Ilex. It is

best extracted by dilute alcoholic potash and iso-

lated by acidification and recrystalliaing from hot

alcohol. The molecular weight of ursone is 456,

corresponding to the formula (C,gHi,0),. The
potassium and sodium salts form white needles,

readily soluble in alcohol. Ursone contains no alde-

hyde, ketone, or hydroxyl groups, forms no addi-

tion products, and is not affected by acid or alkaline
permanganate. A nitro-product melting at 210° C.
was obtained. The formula C2,H4tO.(X)OH,2HjO
is given. The substance and its derivatives are
optically active, the potassium salt having [«]“d=
+58°. {Cf. J.C.S., Jan,, 1921.)—S. I. L.

Botanical chemical notes. E. 0. von Lippmann.
' Ber., 1920, 53, 2069—2077.

The formation of calcium malonate has been ob-

served during the fermentation of a sugar solu^on
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which was allowed to cool in a sugar refinery in con-

seouenoe of cessation of work and to which a con-
siderable quantity of clear lime water had been
added. Chelidonic acid has been identified in the
leaves of a species of lily termed Gloriosa superha,
indigenous to Java. Under certain climatic con-
ditions coumarin b found in MUilotus arvensis
grown in Central Germany

;
it probably exists as a

glucoside which is hydrolyse« by an enzyme present
in the plant and also by emulsin. A clear viscous

gum found in a hole in the trunk of a mountain ash
which had been struck by lightning, was found to
pass rapidly into a resin (sorban) which is hydro-
lysed to sorbinose by the conjoint action of the
fresh sap of the leaves and twigs of the mountain
ash but not by the juices acting singly. M^libiose
has been isolated from a clear, almost colourless
syrup which, on an unusually warm day, had exuded
from an incision in the stem of the mallow.—H. W.

AminohydroxypKenylarsenoxide
; Detection of

in diaminodihydroxyarsenobenzene kydrochlo-nde
(salvanan). H. Cousin. J. Pharm. Chim.,
1920, 22. 390—392.

One g. of the sample is dissolved in 10 c.c. of methyl
alcohol, the solution is diluted with 80 c.c. of water,
1*5 g. of calcium carbonate is added, and the mix-
ture is shaken. The hydrochloride is decomposed
and the diaminodihydroxyarsenobenzene is precipi-
tated completely; the mixture is diluted to 100 c.c.,

filtered, 50 c.c. of the filtrate is diluted with 75 c.c.

of water, 5 c.c. of Njl hydrochloric acid is added,
and the aminohydroxyphenylarsenoxide is titrated
with N 120 iodine solution.—W. P. S.

Tartaric acid from tamarinds. J, J. Sudborough
and P. N. Vridhachalam. J. Indian Inst. Sci.,

1920, 3. 61—80.

Tamarind pulp contains about 12—14% of tartaric
acid, part of which is in the free state and part as
potassium bitartrat^, and the possibility of the
commercial utilisation of tamarinds in India as a !

source of this acid is suggested. The acid can ea.sily
|

be recovered by the methods used in the production
of tartaric acid from wine lees, provided the pulp
is first heated for 1 hr. at 160^ C. in an autoclave in
order to render the expressed liquor capable of
being readily filtered. The yields of pure rccrystal-

{

lised acid obtained on a technical experimental I

scale amounted to about 6% on the weight of the I

pulp, and, in addition, about 1*7% as pure potas- !

sium bitartrate. A certain amount can also be re-
jcovered from the final mother liquors as calcium

tartrate.—G. F. M. !

Lactic acid; Technigue of the determination of 1

, G. Riesenfeld. Biochem. Zeits., 1920, 109, i

247—270.
j

The extraction of lactic acid with amyl alcohol
!

according to Ohlson^s method (J., 1916, li82) yields
:

satisfactory results when aqueous solutions are em- !

ployed but not when the solutions contain protein, i

In such cases the author therefore recommends the j

precipitation of the protein with phospbotungstic*
acid. _Wheii the solutions are boiled a small and
negligible quantity of the lactic acid is retained by
the coagulum.—S. S. Z.

Acetic anhydride; Method for estimating the
stre7i0h of . K. Wolgast. Svensk Kem.
Tidskr., 1920, 32, 110. Chem. Zentr., 1920, 91,
IV., 597.

Exactly 25 c.c. of water is added to a solution of
26 c.c. of acetic anhydride in 20 c.c. of benzene, the
mixture is shaken for 15 secs., allowed to settle, and
the volume of the aqueous layer is measured in a
burette. Tbe acetic anhydride remains in solution
in the benzene, whereas the acetic acid is extracted
by the water, and thus the increase in volume x4
gives tbe percentage of acetic acid in the sample.

A small correction is necessary oa account of the
solubility of the anhydride in water.—L. A, C.

Urea; Transformation of ammonia into . C.
Matignon and M. Frejacques. Comptes rend.,
1920, 171, 1003—1005.

The equilibrium pressure, p, in atmospheres, for
ammonium carbonate heated at different tempera-
tures in an enclosed space such that the volume
occupied by the gaseous phase is as small as possible,
is given by log p- -1511/T+5*6 log T--9-4.—W. G.

Acetone and aldehyde; Determination of in the
same solution. W. Stepp and W. Engelhardt.
Biochem. Zeits., 1920, 111 ,

8—17.

Ripper’s method (J,, 1901, 288) was found to be
suitable for the estimation of acetone and aldehyde
in mixtures providing that at least ^ hrs. is

allowed for the reaction to take place. Results
obtained in the estimation of acetone and aldehyde
in mixtures by the iodoform method were unsatis-
factory.—S. S. Z.

Acetone, acetaldehyde^ and formaldehyde; Dif-
ferential analysis of —~ in organic liquids. E.
Pittarelli. Arch. Farm. Sperim., 1920, 29, 70—80,
81—87. Chem. Zentr., 1920, 91, IV., 616—617.

A LARGE number of reactions of acetone,
acetaldehyde, and formaldehyde are given. If to

tbe solution under examination crystals of hydrazine
sulphate or hydrochloride are added, then methyl
orange followed by hydrochloric acid and mercuric
iodide, after a few minutes a carmine-red precipitate

appears if formaldehyde is present. This reaction

is not given by acetone or acetaldehyde. With
carbazole in alcoholic solution formaldehyde gives

a green coloration in presence of concentrated
sulphuric acid, not given by acetone or

acetaldehyde. The aldehjides react with neutral
hydrazine salts with liberation of free mineral acids,

whilst acetone only gives this reaction with
hydroxylamine salts. This difference can be utilised

as a qualitative and quantitative test for acetone in

pre.senco of fornuildohyde and acetaldehyde.

Neutral colourless solutions of rosolic or brazilinic

acid in sodium sulphite are coloured violet by
aldehydes and acetone, through liberation of free

alkali. This reaction is most sensitive with
formaldehyde, least with acetone. Acetone and
acetaldehyde give with hypobromite and phenols
colour reactions not given by formaldehyde. They
can also be identified by the isonitrile reaction or

by reduction to acetylene after conversion by
bromine into bromoform. Acetone is better estu
mated by the hydroxylamine method (titration of

mineral acid liberated from a hydroxylamine salt)

than by the iodoform process. A method ia given
for estimating free and combined acetone in urine.

—E. H. R.

Carbon; Water-soluble colloids from artificial

varieties of . K. X. Hofmann and W. Freyer.
Ber., 1920, 53. 2078—2095.

Colloidal preparations of an acid character have
been obtained by oxidising certain kinds of carbon
with potassium chlorate and hydrochloric acid.

Lampblack or sawdust charcoal prepared at a low
temperature was most suitable. The products were
partly -water-soluble, precipitated by acids; partly
soluble only in dilute alkalis. The water-soluble

substances were the higher oxidation products. The
water-soluble product from lampblack was a mono-
basic acid, CiiHjO<, forming a soluble ammonium
salt and an insoluble barium salt, whilst the alkali-

soluble product had the composUion C,,HOj. The
water-soluble product from charcoal had the compo-
sition Oj.HtO*; and the alkali-soluble product
was a dibasic acid, forming a soluble

ammonium and insoluble barium and calcium salts.

Tbe products are black to brownish-black in colour,
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forming intensely coloured solutions. Tlie colloidal

p-articles in solution are of dimensions of the order

3—4x10"* cm. and show well-marked Brownian
movements. The products are suitable for

pharmaceutical use. They powerfully adsorb iodine,

some dyestuffs, and bacteria. When shaken with an

alkaline solution of silver nitrate, under the

influence of light, colloidal silver is adsorbed by the

colloid. iCf. J.C.S., Jan., 1921).—E. H. R.

Colloidal metal solutions; Influence of -— on lower

organisms and the reason of their influence.

0. von Plotho. Biochem. Zeits., 1920, UO, 1—32.

The behaviour of bacteria, algae, moulds, higher

plants, and lower animals in metal hydrosols was
investigated. A decided storage of gold was
observed in the case of moulds kept in colloidal gold

solutions. This entrance of the gold into the
organisms was observed to he more regular and
intensive in the living organisms than in the dead
moulds. The storage takes place in the membrane
and the gold is deposited there vrithout entering
into combination with the tissue.—S. S. Z.

Colloidal metal solutions; Influence of on
mycelia transferred from different nutrient
media. 0. von Plotho. Biochem. Zeits., 19^,
no, 33-69.

The fixation of metaUie colloids by moulds depends
on the amount of protective organic colloids

present. Fully protected metallic sols are not fixed

at all. The storage takes place only in acid, not
in alkaline media. This is explained by the fact that
the fixation of the met«'illic colloids is a condensation
process brought about by the neutralisation of the
electric charge of the metallic particles by that of
the particles of the hydrogel of the membrane of
the moulds where the metal is fixed. The charge of
the gold particles in negative; that of the particles

of the hydrogels depends on the reaction of the
medium. The growth of the moulds was not
inhibited by gold sols, but was so by colloidal silver
and copper solutions.—S. S. Z.

Separator for use in essential oil distillation; Auto-
matic . H. E. Watson. J. Indian Inst. Sci.,

1920, 3, 15—18.

An automatic separator for immi.scible liquids,

adapted particularly to the separation of essential

oils from aqueous di*stillatcs, consists of a cylindrical

vessel provided with a float kept in a vertical posi-

tion by means of a stem which passes through a
hole in the centre of the cover of the vessel and
terminates at the bottom in a conical needle valve
forming the outlet for the heavier liquid. The float

is weighted to take up a position of equilibrium at
the surface separating the two liquids, and the dis-

tillate is introduced horizontally into the vessel at
about this point. A rise in the level of the heavier
liquid lifts the float and opens the needle valve, thus
allowing a discharge of the liquid until the level

has again fallen to the normal position. The lighter

liquid collects in the upper part of the vessel until
it reaches the level of a discharge pipe, through
which it continuously flows off at a rate propor-
tional to the inflow of the distillate. A separator
of this type about 8 in. in diam. and 10 in, deep is

capable of dealing w’ith about 100 lb. of distillate

per hr.—G. F. M.

Oxidation of paraffln wax. Schaarschmidt and
Thiele. See II a.

Oxidation of hydrocarbons. Granacher. See II A.

Mercuric chloride. Kolthoff and Keijzer. See VII.

Action of ozone on methylamines. Strecker and
Thienemann. iSfee VII.

Inositol'phosphoric acid. Anderson. See XIX A.

Patents.

Chlorhydrins and hromhydrins; Process and appa-
ratus for the manufacture of . Commercial
^search Co., Asseea. of B. E. Eldred and B. T.
Brooks. E.P. 126,311, 2.5.19. Conv., 3.5.18.

(Cf. E.P. 128,578; J., 1920, 764 a.)

A OASKors olefine or mixture of olefines is brought
into intimate contact in the lower part of a vessel

or tower with a solution of hypochlorous or hypo-
bromous acid prepared in the upper part of the
tower by the action of chlorine or bromine vapour
on a solution of a reagent, such as a borate, which
is capable of removing the halogen acid product
according to the reversible reaction, Cla+HjO ^
HCl+HOCl, but which will not appreciably react
with the halogen oxyacid. The solution containing
the balc^enhydrin, together with excess of borate,
boric acid, and sodium halide, is drawn off from the
base of the tower, cooled to separate the boric acid,

.and, .after re-saturation with borax, is again circu-

lated through the tower. The above process is

repeated until a sufficient concentration of halogen-
hydrin has been produced in the solution, from
which it is then isolated either by distillation or
extraction with a solvent.—G. F. M.

Acrolein; Process for the stahilisation of . C.
Moureu, C. Dufraisse, P. Robin, and J. Pougnet.
E.P. 141,361, 8.4.20. Conv., 8.4.19.

The transformation of acrolein into diacryl is

checked by the addition of a small proportion of

phenolic or polyphenolic substances, such as pyro-
gallol (0‘1%), catechol or quinol (0*2%), gallic acid

(0*4%), or tannin (1 %). Sunlight and temperatures
above 30® C. should be avoided. {Cf. J., 1919,

923 a; 1920, 82 a, 173 a.)—D. F. T.

Methane; Manufacture of — . Farbw. vorm.
Meister, Lucius, und Bruning. E.P. 146,110,

21.6.20. Conv., 28.6.19.

A MixTUEE of carbon monoxide and hydrogen is

passed through a series of furnaces containing a

heated catalyst, the resulting water being removed
and more carbon monoxide l^ing introduced as the

mixture leaves each furnace. In this way the pro-

portion of hydrogen to carbon monoxide can be

maintained in excess of 5!l. which is the limit for

the avoidance of the partial decompo.sition of carbon

monoxide into dioxide and free carbon, and yet an

almost complete consumption of the hydrogen
can be effected.—D. F. T.

Eihyhne chloride; Process for the production of

. T. Goldschmidt A.-G., and 0. Matter.

E.P. 147,908, 9.7.20. Conv., 22.5.15.

Dry ethylene prepared by passing ethyl alcohol

vapour over a contact substance, such as alumina
at 400® C., is allowed to react with one-third to one-

fourth of its volume of chlorine between 30° - and
120® C. in the presence of a catalyst, such as

chloride of iron, copper, or antimony; the tempera-

ture of the reaction chamber can be adjusts by

means of a cooling device. The excess of ethylene

is separated by removing the ethylene chloride in

a suitable condensing plant.—D. F. T.

Saccharin; Process for the manufacture gf .

Soc. Chim. des Usines du Rhone. E.P. 153,520,

8.3.20. Conv., 24.1.20.

By treatment with chromic acid or a bichrom-
ate, in the presence of sulphuric acid of at least

35% concentration, at a temperature dependent
on this conoentration, it is possible to oxidise

toluene-o-sulphonamide 16 o-henzoic sulphimide
(saccharin). It is advisable to use an excess of the

amide so as to utilise the chromic acid completely.

—D. F. T.
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B-lHcdkylamino-^thylaininohenzoic alkyl esters;

Manufacture of . Soc. Chim. des Ueines du
Rhone. “E.P. 153,827, 2.3.20. Conv., 15.11.19.

Addn. to 128,554 (J., 1920, 43 a).

fl-DlAlKYLAllINO-ETHYL-p-AMINOBENZOIC alWI esters

of the general formula, RjN.(CHj)s.NH.CaH*.COtR',

are obtained from ^-chlocoethyldialkylamines and
p-aminobenzoic acid esters, by heating the two com-
pounds together in equimolecular proportions,

either with or without the use of a neutral diluent.

For example, when 1 mol. of /3-chloroethyldiethyl-

amine is added to a boiling Bolution of 1 mol. of

ethyl p-aminobenzoate in three times its weight of

toluene,^ and the boiling is continued for 1—2 hrs.,

a solution is obtained which on cooling deposits

crystals of ethyl ^-diethylamino-ethyl-p-aminoben-

zoate monohydrochloride, m.p. 156° C. The com-
pounds obtained by the interaction of ^-chloroethyl-

diethylamine with the methyl, propyl, normal and
iso-butyl, and iso-amyl esters of p-aminobenzoic

acid are also described.—G. F. M.

Furfural and volatile or^OTitc acids: Manufacture
of from extracted corn \_maize\ cob pentosan.

K. P. Monroe. U.S.P, 1,357,467, 2.11.20. Appl.,

8.4.20.

Extracted corn (maize) cob pentosan is boiM with
concentrated acid, the mixture distilled, and fur-

fural and volatile organic acids separated from the
distillate by fractional distillation. The volatile

organic acids are finally neutralised by alkali.

—J. S. G. T.

m-PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Photographic plate; Photochemical investigations

of the . R. E. Slade and G. I. Higson. Boy.

Soc. Proc., 1920, A, 98, 154—170.

Since it is not generally true that when light acts

on a sensitive photographic film, the number of

grains rendered developable is a simple function

of the exposure, It, it is deduced that the mechan-
ism of the process cannot be the absorption of light

in discrete quanta. If P is the probability that

any grain is rendered developable by an exposure,

If, then dxfdt=Pia-x), where a is the total

number of grains and x those rendered developable.

In the experimental investigation of the relation-

ship between P and If, plates were specially coated

with a film, not more than one grain thick, of an
emulsion of grains of uniform size and assumed of

uniform speed. The exposed plates were developed

and wash^ btit not fixed, and the values of a and x
computed by counting; from these was calculated

log* aj(a'-x) = A. obtained by integrating the

above equation. By varying I, keeping f constant,

and plotting A against I. it was found that if I

is great and t small, A = k,I, while if I is small and
t great, Asfcjl*. Similar relationships between

A and f were obtained for exposures with constant

intensity. Combining these four relationships it

is deduced that A = k^I (1 — (t— -e-A-ct])

which is the equation for the photochemical law

of the silver halide grain.—B. V. S.

Chlorination process. A. E. Houlehan, Assr. to
E. I. du Pont de Nemours and Co. U.S.P.
1,358,851, 16.11.20. Apph, 26.9.17.

Chlorine is absorbed in a hydrocarbon liquid in

the absence of light, and the liquid is then heated
to effect chlorination of the hvdroo.orhon.

—J. S. G. T.

Fatty acid halides and phosphorus oxyhalides; Pro-
cess of making . F. J, Kaufmann, Assr. to
C. Ritchie. U.S.P. 1,359,071, 16.11.20. Appl.,
27.1.20.

A MIXTURE of the fatty acid and phosphorus tri-

halide is halogenated at a temperature below 50° C.
—D. F. T.

Amylodextrin and cnhiinn fluoride; Manufacture
of a colloidal preparation of —— . Lecinwerk E.
Laves. G.P. 325,561, 12.3.19. Addn. to 323,783
(J., 1920, 802 a).

A SOLUBLE calcium salt is added to a solution of
amylodextrin and a fluoride.—L. A. C.

Esters; Process for obtaining from crude pyro-
ligneous acid. Haschkowerke Eberhard & Jakob.
G.P. 325,639, 10.4.18.

The acid is neutralised and ev.^porated until, on
cooling, sodium acetate crystallises out, the methyl
alcohol present being recovered. To the further
concentrated mother liquor, concentrated crude
methyl or other alcohol is added with .alkali hisiil-

phate and a flux containing silicic acid, the mix-
ture is allowed to stand and later the ester formed
distilled off. The silicious flux serves to prevent
superheating during distillation.—E. H. R.

p-Aminophenylnrsinic acid; Preparation of a de-

rivative of . H. Rupe. G.P. 325,640, 25.11.17.

A PRODUCT which crystallises from alcohol in white
needles, m.p. 220° C.. and has a powerful action on
trypanosomes and spirilla*, is prepared by heating
hydroxy- or chloro-methylenecamohor with sodium
p-aminophenylarsinate.—L. A. 0,

I [Colour-'\$ensitising projyerties of a new series of

[ci/aai/ie] colouring matters. A. and L. Lumiere
and H. Barbier. Bull. Soc. Fran(^. Phot., 1920,

7, 182—184.

,

P.ARTicuLARS are given of the absorption bands and
^ sensitising properties, with 'spectographs illustrat-

• ing the latter, of three typical members of the series

I of dyes previously described by Barbier (J., 1920,

1 528 .a). The spectrograph for Cyanine A, obtained

i
from the ethiodides of dimethylarainoquinolinc and

i toliKjninaldine, shows maxima in the blue, yellow,

and orange, and a minimum in the blue-green.

1

Cyanine B, from the ethiodides of dimethylamino-

i
quinoline and dimetbylaminoquinaldine, shows

1
similar maxima to Cyanine A, the action extending

; further into the red, and a more strongly marked

1

minimum. Pantochrome, obtained by the con-

i
densation of dimetbylaminoquinaldine with di-

I

methylaminobeuzaldehyde, shows a very uniform

!
sensitiveness nearly up to 700^^, the minimum in

' the blue-green being very small.—B. V. S.

' Collodion; Light-sensitiveness of . B. Homolka.

j

Phot. Korr., 1920, 57, 239—241.

In the decomposition of nitrocellulose under the

; action of sunlight, first demonstrated by Gladstone

and Hofmann in 1852, nitric acid is formed, and

: this is a source of danger in some applications of

j

celluloid or collodion. Its formation is easily shown

I

to take place within the time of a normal photo-

;
graphic exposure by the aid of 9-aininophen-

i anthrene, which is converted by very small quan-
' iities of nitric acid into the deep red 9.9' azoxj-

I

phenanthrene. Thus a collodion film containing

arainophenanthrene, if exposed under a negative,

vields a positive which ntay be fixed in benzene

in which the amino-compound but not the azoxy-

compound is soluble. If a plain collodion film be

exposed under a negative there is no visible result,

but a latent image is formed, as is seen by treating

the film with a benzene solution of 9-aminophen-

anthrene, drying, and then-exposing the film under

plain glass. A red negative, a copy of the original

negative, results.—B. V. S.
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lates; Simultaneous development— A, and t. Lumiere and A.

J. Phot., 1920, 67. 747—748.

In preparing the combined developing and ^ing
solution, recommended by Otauki and Sudznki (J.,

1914, 668), containing metoquinone, sodium sul-

phite, sodium thiosulphate, and caustic soda, it is

preferable to use a titrat^ caustic soda solution

owing to the uncertainty of composition of the solid

substance. The only other alkali which gave a

satisfactory developer and is not open to this objec-

tion was tribaaic sodium phosphate. Chloranol, pre-

pared by the condensation of 2 mols. of mono-
methyl-p-aminophenol and 1 mol. of chloroquinol,

gives similar results to metoquinone.—B. V. S.

Negative [photographic] development in bright

light. Liippo-Cramer. Phot. Ind., 1920, 378

—

379.

Bathing in an amidol (diaminophenol hydro-
chloride) solution, 0'02 to 0*05%, for about 1 min.
reduces the sensitiveness of a photographic plate

from 50 to 100 times and allows subsequent deve-
lopment in a bright yellow light. With most de-
velopers there is hardly any effect by this previous
treatment; glycin, however, gives dichroic fog, and
quinol, by reason of the presence of small quanti-
tiefi of the amidol, becomes an energetic instead of

a slow-working developer. Triaminobenzeno acts

similarly to diaminophenol, but the diamino-
resorcinols, triaminophenol, and triaminotoluene
do not produce the same effect. The addition of

sulphite or bisulphite to the amidol solution re-

duces its desensitising effect considerably.
. —B. V. S.

Cellulose-ester films. U.S.P. 1,357,733. See V.

XXII.-EXPL0SIVES ; HATCHES.

Nitroso compounds; Detection of and deter-

mination of aromatic nitro derivatives in smoke-
less powders. C. Lutri. Giorn. Chim. Ind.

Appl., 1920, 2, 567—569.

o-Naphthtlamine in 1% acetic acid solution gives

an intense violet coloration with nitrous acid,

nitroso-amines, and other nitroso derivatives. Cer-

tain oxidising agents, such as potassium chlorate,

hydrogen peroxide, and lead peroxide also produce
a violet coloration with the reagent, but these are

not constituents of smokeless powders. No colora-

tion is given by ammonium persulphate, potassium
nitrate, or dinitrotoluene. For the estimation of

aromatic nitro compounds 3 g. of the finely divided

smokeless powder is extracted for about 6 hrs, with
ether, the extract evaporated at a low temperature,
and the residue heated with 50 c.c. of 20% sul-

phuric acid on the water bath beneath a reflux

condenser, the flask being frequently shaken during
6 hrs. The liquid is filtered, the filtrate extracted
with benezene, the extract evaporated at about
50° C. and the nitro derivatives weighed.—C. A. M.

[Photographic] p
and fixing of

-

Sevewetz. Brit.

Solenite; Estimation of mineral oil in . K.
Moretti and M. Taliani. Giorn. Chim. Ind.
App]., 1920, 2, 433—434.

Fifty grams of the powdered explosive is boiled
for 6 hrs. in a Jena flask under a reflux condenser
with 400—500 c.c. of 10% sodium hydroxide. The
cooled liquid is extracted several times with ether

in a separating funnel, the ethereal solution being
separated carefully and completely and filtered into

a weighed flask; the ether is removed by distilla-

tion and the residual mineral oil dried at 106° C.
until of constant weight. Good results are obtained
with solenite and balHstite.—T. H. P.

Vapour pressures; Method of measuring low
with its application to the case of trinitrotoluene.

A. W. C. Menzies. J. Amer. Chem. Soc., 1920,

42, 2218—2221.

A McLeod gauge is immersed in a constant tem-
perature bath and connected with a bulb immersed
in a second hath. The apparatus is evacuated,
nitrogen is admitted up to a low pressure, and the
pressure increase on heating the bulb is deter-
mined. The material is placed in the bulb, and the
operation repeated, vapour being prevented from
diffusing to the gauge by cooling a portion of the
connecting tube. From the increase of pressure
the vapour pressure of the substance may be cal-

culated. The vapour pressures of trinitrotoluene,

m.pt. ^*5° C., dried but not specially purified,

were calculated to he as follows in mm. mercury
at 0° C.:—(80° C., 0042 mm.); (81°, 0*044);

82°, 0*046
;
83°, 0*048

;
84°, 0*051; 85°, 0 053 ;

86°,

0*056; 87°, 0*059; ^°, 0*062; 89°, 0 064 ;
90°, 0*067;

91°, 0*070
;
92°, 0*074; 93°, 0*078; 94°, 0*081; 95°,

0*085
;
96°, 0 089 ;

97°, 0*093; 98°, 0 098; 99°, 0*102;

100°, 0*106; 101°, 0*110; 102° C.. 0*116 mm. These
values were obtained graphically from observed
pressures, 0*046 mm. at 81*6° C., 0 067 mm. at
90*1° C., and 0120 mm. at 102*6 C.—J. R. P.

Nitro products; Decomposition of , 8. Brown.
Chem. Trade J., 1920, 67, 673.

In a laboratory investigation into the cause of an
explosion on a nitration plant, it was found that

the presence of lubricating oil in a nitration mix-
ture accelerates the rate of decomposition by mcid

of the nitro product, e.g., dinitrotoluene.—L. C.

Patents.

Gelatinous nitroglycerin explosives proof against

jiredamp; Manufacture of . Dynamit A.-G.

vorni. A. Nobel und Co., and P. Naoum. E.P.

140,746, 12.12.19. Oonv., 22.3.19.

Geiatinous nitroglycerin explosives of a plastic

nature, and safe for use in presence of firedamp,

are prepared, without the use of amylaceous or

similar materials, by adding concentrated solutions

of hygroscoj>ic salts, advantageously mixed with a

little glycerin, to the explosive constituents. A
suitable composition consists of:—Nitroglycerin,

30%; 50% calcium nitrate solution, 3%; glycerin,

1%; ammonium nitrate. 30 %j sodium chloride,

35%; woodmeal, 1%. This mixture gives a lead

block expansion of 220 cm., and has a charge limite

of 650 g. It remains unchanged during storage.

-W. J. W.

Amatol; Method and apparatus for removing

from sheV.^ or like explosive bodies for the purpose

of recovering ammonium nitrate. G. F. Beak-

bane and J. W. Arnot. E.P. 153,123, 14.8.19.

A WATER lank provided with a steam ooil has an

outlet pipe in communication with a centrifugal

pump and a supply pipe terminating in nozzles over

which are placed the shells to bo emptied.^ Below

these nozzles is placed a trough which drains into

a settling tank with an overflow outlet into the

water tank. A branch pipe from the centrifugal

pump passes into another settling tank from which

liquid can be conducted into an evaporating tank

and crystallising vessels. Water at 86° C. and

under a pressure of 25—55 lb. per sq. in. is pumped
from the water tank through the nozzles into the

ehella, from which the mixture of ammonium nitrate

solution and trinitrotoluene flows round the nozzles

through the trough into the settling tank where

sludge is deposited. The solution is returned to

the water tank and circulated through the shells

until it reaches a density of 50° Tw. (sp. gr. 1‘250),

after which it is pumped through the branch pipe

into the second settling tank where the trinitro-

toluene is eventually precipitated. The ammonium



VoJ. XL.. Ho. 1] Cl. xxrn.—analysis. 29 Jl

nitrate solution is then run off into the evaporating

tank, concentrated to 72° Tw. (sp. gr. 1'360), and

then passed into the crystallising pans.—W. J. W.

Ammonium perchlorate explosives. R. M. Cook and

E W. Harris, Assrs. to Atlas Powder Co. U.S.P.

1,

^7,764, 2.11.20. Appl., 2.9.20.

The composition of the explosives is as follows :
—

Ammonium perchlorate, of which at least 50%
passes a ^-mesh sieve, and coated with 01 to 1'5%

of vegetable or mineral waxes or oils, 15—65% ;

manganese dioxide, 3—16% ;
sodium nitrate, coated

with 01—l'S% of vegetable or mineral waxes or

oils, 5—50% ;
liquid aromatic nitro^eompounds,

0'5—6%; trinitrotoluene, 15—30%; sulphur, 0

—

7%; chalk, 0—3%. The proportions of the in-

gredients are selected so as to give an oxygen
balance of the explosive between -4% and +6%.

—W. J. W.

Nitrocellulose; Process of stabilising and pro-

duct thereof. C. L. Reese, Assr. to The Arlington

Co. U.S.P. 1,368,653, 9.11.20. Appl., 8.12.16.

Nitrocellulose or soluble nitrocellulose may be
stabilised by the addition of OT—2% of dicyano-
diamide, with or without a solvent, or camphor, or

both.—W. J. W.

Nitration acid from the manufacture of nitrocellu-

lose or the like; Recovery of . S. Ham-
burger. G.P. 299,680, 12.5.16.

After nitration the bulk of the acid is allowed

to flow away and the material is washed, without
centrifuging, with sulphuric acid of the same
strength as the waste acid, so that on mixing the

two lots of acid there is no evolution of heat.

—L. A. C.

XXni-ANALYSIS.

Ultrafiltration apparatus, L. S. Villegas. Contr.

Estud, Ciencias [La Plata], Ser, mat. fis., 1919,

2, 415-418. Chem, Zentr., 1920, 91. IV., 614—
615.

A GLASS cylinder, 9 cm. high and 7 cm. diam., is

closed at the top and bottom with bronze discs and
rubber rings to make a tight joint. In the upper
disc are two openings for a manometer and pressure

pump respectively. On the bottom, between the

rubber ring and bronze disc, is a thin metal disc

of platinum, aluminium, or nickel, perforated with

a number of holes 1 mm. in diam., to support the

ultra-filter. The latter is prepared by completely

immersing 12‘5 g. of guncotton in absolute alcohol,

and adding ether to bring the volume up to 500 c.c.

Part of this solution is poured on to a glass plate,

and when it has coagulated it is soaked in water,

and the thin layer removed from the plate. Such
filters are permeable to colloids, the permeability

depending on the acidity; 0'5% of acetic acid

greatly improves the permeability. Collodion filters

were also successfully used, their permeability de-

pending not only on their acidity, but on the time
elapsing after the addition of acid. The apparatus
is specially useful for colloidal solutions of metals,

and has also been used for solutions of hsemoglohin,

albumin, and milk.—E. H. R.

ThouhVs solution; Substitute for . A. Thiel

and L. Stoll. Ber., 1920, S3, 2003.

Fob the determination of the specific gravity of

organic substances by the suspension method, an
aqueous solution of lead perchlorate can be used
in place of the more expensive Thoulet’s solution

(mercury-potassium iodide) or Rohrbach’s solution

(mercury-barium iodide). The perchlorate solution

is prepared by saturating commercial perchloric

acid with commercial lead carbonate and evapor-
ating to the saturation point. The solution satur-

ated at 15*^ C. is a mobile liquid, sp. gr. 2*6, and
contains 78% of lead perchlorate.—E. H. R.

Cresol red; Salt error of . R. C. Wells. J.

Amer. Chem. Soc., 1920, 42. 2160—2167.

In the determination of the hydrogen ion concen-
tration of salt water by a colorimetric method with
cresol red as indicator, it is necessary to make a

correction for the effect of the salt on the colour
of the indicator. This correction has been deter-
mined with buffer solutions of borax and boric acid
without and with sodium chloride, and a table of

corrections for use with the indicator is given.

—J. R. P.

ilkali metals; Determination of as sulphate,
N. Schoorl and I. M. Kolthoff. Chem. Week-
blad, 1920, 17, 425—427.

Van DmN (ibid., 283) has stated that errors arise
in the ignition of alkali pyrosulphate to sulphate,
and proposes the evaporation of a solution of
ammonium carbonate with the pyrosulphatej and
ignition of the residue. It is shown that this intro-
duces even greater errors, and that if a fragment
of ammonium carbonate is added to the crucible in
which the residue, after careful evaporation of the
acid, is maintained at the maximum temperature
without melting, volatilisation occurs quietly and
evenly, and very accurate results may be obtained.
(Cf. Jan., 1921.)—8. I. L.

Barium, strontium, and calcium; Detection of
by the chromate method. I. M. Kolthoff. Pharm.
Weekblad, 1920, 57, 1080—1084.

The three elements can be satisfactorily detected
by the procedure given

;
1 mg, of either in presence

or 1(W mg. of each of the others per 1. can be
identified. Barium is precipitated by addition of
bichromate to a solution containing acetic acid and
sodium acetate, strontium from the filtrate by
addition of ammonia and alcohol, and calcium by
the oxalate method. (Cf. J.C.S., Jan., 1921.)

-8. I. L.

Lead: Determination of as chromate. I. M.
Kolthoff. Pharm. Weekblad, 1920, 57, 934—941.

The lead is precipitated as chromate, a small quan-
tity of afuminium chloride being added to improve
the fiepmation. For small quantities, the precipi-
tate is fiUered off, dissolved, after w.ashing. in
hydrochloric acid, e.xccss of potassium iodide added,
and the liberated iodine estimated by thiosulphate.
For larger quantities, the excess of chromate may
be estimated in the .same manner, since large pre-
cipitates of lead chromate are not easily handled.
The method is quick and accurate, and may be
applied to lead sulphate, which is dissolved in
sodiiini acetate and acetic acid. Where the lead is
combined with a strong acid, conductivity deter-
minations may be niade, since the chromic acid
hberaied by tlie action of potassium bichromate
functions as a strong monobasic acid.

' In this
method, the liberated chromic acid is titrated with
soda, the conductivity diminishing until all the
acid has been converted into bichromate, and then
slowly increasing. (Cf. J.C.S., Jan., 1921 )—S. I. L.

Electro-analyHcnl practice. Determination of mer-
cury. W. Bottger. Z. Elektrochem., 1920 26,
445—452.

’

Mercuky ia quantitatively deposited from solutions
ot mercurous nitrate, in the presence of nitric
acid, when a constant EMF of 1*4—1*5 volts
IS employed. From mercuric nitrate solutions
to which 1 c.c. of nitric acid (sp. gr. 1-4) has

it is deposited quantitatively when
the EMP 13 Fo regulated that the current remains
at 1 ampere. To ensure this the electrolysis is
started with an EMF of 1*8 volts, which rises to*
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3 0 volts m about 4 mins, and finally reaches^
3-3 volts, at which value the electrolysis is con^

Dieted Pure alcohol and pure ether may be us^

fo^drving the deposit if the exposed to

the air for only a short time (KJ—15 mins,). When

a silvered net electrode is used the loss in tte above

processes is very constant and amounts to 0 4 m^
Separation from a cyanide solution is accompani«i

bv a loss of 0-6 mg. The accuracy of the cyanide

method is somewhat doubtful when a large amount

of potas.uum cyanide is present and when a large

current is used.—J. F. S.

See also pages (a) 3, Calorific power of gas

(Evans). 7, Potassium iodide and mercuric chlwide

(Kolthoff), Mercuric chloride (Kolthoff and Keijzer)

11 Portland cement (Ferrari). 14, Babbitt metal

(Bochmer and Others), Metafiurgicol products

(Conipagno). 19, Chrome tanning liguors (Burton

and Hey). 21, Nitrites and nitrates in plant tissue

(Strowd), Potassium (Ajon). 23, Methyl alcohol in

spirits (Hoton), Anti-beri-beri-vitamin (Funk and

Dubin), Vitamin (Swoboda), Feeding cakes (Brioux

and Guerbet). 24, Atractylin (Pitini). 25, Amino-

hydroxyphenylarsenoxide in salvarsan (Cousin),

Lactic acid (Riesenfeld), Acetic anhydride (Wol-

gast). Acetone and aldehyde (Stepp and tngel-

hardt). Acetone, acetaldehyde, and formaldehyde

(Pittarelli). 28, Smokeless powders (Lntri).

Mineral oil in sotenite (Moretti and Taliani),

I'apour pressures (Menzies).

Patent List.

The dates (riven in thie list are, in the caee at Applioa;

tiona for Patente. those of application, and m we
Complete Speciicalioni accepted, thoae of the Ofiipial

Journala in which the acceptance la announced. Complete

Specifioationi thus advertiaed aa accepted are open to in-

epwtion at the Patent Office immediately, and to oppoei-

tion within two months oi the date mven.

I.—GENERAL; PL.\NT; MACHINERY.
Applicatio.ns.

Acheson. Deflocculating solid materials, and

agents therefor. So,064. Dec. 13. (U.S., ^.1.20.)

Braden Copper, Co. Filtering. 36,103. Dec. 23.

(U.S., 2.1,20.)
. ,

, .

Brutzkus. Effecting chemical reactions in com-

pressors. 35,975. Dec. 22. (U.S., 22.12.19.)

Burdick. Spraying and drying apparatus.

38,048. Dec. 23.
. . , „ o

Cleworth, Wieal, and Co., and Leask. Purihca-

tion of air and gas. 35,646. Dec. 18.

Drey, and Williams and Co. Catalysts and

catalytic reactions. 36,189—36,191. Dec, 24.

Hoyle. Centrifugal driers. 35,548. Dec. 17.

Hussey. Grinding mills. 35,997. Dec. 22.

Mazza. Separation of gaseous mixtures. 35,862.

Dec. 21.

Plauson and Vicllc. Filter presses, oo,169.

Dec. 24. (Ger., 5.7.18.)

Plauson and Vielle. Manufacture of dispersoids.

30,171. Dec. 24. (Ger., 8.6.19.)

Rigby. Evaporation of liquids containing solids

in solution or suspension, 36,183.
_

Dec. 24.

Slatineanu. Catalytically obtaining reactions

between a gas and another substance. 35,461.

Dec. 16. (Switz., 5.11.20.)

Soc, d’Utilisation des Combustibles Pulverises.

Rotary drying apparatus. 35,921. Dec, 22. (Fr.,

6.11.20.)

Sturgeon. Centrifugal separators. 35,033.

Dec. 13.

Complete Specivicatioss Accepted.

21,348 (1919). Russell. Crushing-machines.

(1-54,975.) Dec. 22.

21,695 (1919). Allsop and Sibson. Drying-
machines. (154,986.) Dee. 22.

21,881 (1919). Zimmermann and Weyel. Drying-

apparatus. (154,998.) Dec. 22.

22,580 (1919). Sokal (Naaml. Vennoots. Vers-

chure & Co.’s Scheepswerfen Machinefabr.).

Mills for grinding, crushing, or pulverising.

(132,789.) Dec. 30.

25,284 (1919). Carborundum Co. See Vlll.

7335 (1920). Lowden. Drying or partially

eliminating moisture from materials. (155,493.)

Dec. 30.

9797 (1920). Metcalfe. Tunnel-kilns or furnaces.

(155,164.) Dec. 22.

14,785 (1920). Lewis and Green. Apparatus for

separating a volatile liquid from solution in a

relatively non-volatile liquid. (155,611.) Dec. 30.

II.—FDEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.
Applications.

Adler. 35,172 See XX.
. . ,

Barrs. Low-temperature distillation and

apparatus therefor. 35,748, 35,753, 36,129.

Dec. 20 and 23.

Barrs. Manufacture of briquettes. 36,130.

Bales. Liquid fuel. 36,168. Dec. 24. .(U.8.,

12.4.20.) „ „
Blake. .Alcohol fuels. 35,447—8. Dec. 16.

Broadbridge and Stenning. Concentration of

coal and filtration of the concentrates. 35,139.

Dec. 14.
, , r

Brownlee and Ganahl. Treating hydrocarbon

oils. 36,126. Dec. 23.

Carpenter. Plant for manufacture of gas.

35,334. Dec. 15.

Clarkson. Burning powdered fuel. 35,521.

Deo. 17.

Cleworth, Wheal, and Co., and Leask. 35,646.

SC€ 1 .

Coke and Gas Ovens, Ltrl., and Kimbell. Re-

generative (X)ke ovens. 35,165. Dec. 14.

Cuthbert. Manufacture of (lecarbonising agents

for internal-combustion engines etc. 35,224.

Dec. 14.
. , , j V 1

Emerson. Conversion of hydrocarbon oils.

35,959. Dec. 22.

Griffiths. Machines for manufacture of com-

position fuel. 35,572. Dec. 18.

Hacrsolto van Haerst. Coke ovens. 36,007.

Dec. 22. (Ger., 27.12.19.)

Hughes Distillation of oil etc. from shale etc.

a5.874. Dec. 22.
^

Kruger and Kubrak, Process of oombustion.

35.848. Doc. 21.

Nicol. Producing gaseous fuel. 36.200, Dec. 24.

Parker. Gas-producers and carbonisers. 35,744.

Rigby. Treatment of peat etc. 30,032. Dec. 23.

Rollason. Production of compound fuel oils.

36,167. Dec. 24.

Smith and TuHoch. Gas-producers. 35,220.

Dec. 14.

Smitk Suction-gas generators. 35,266. Dec. 15.

Soc. Gen. de Fours a C5oke. Regeneratiye coke

ovens. 35,909. Dec. 22. (Belg., 13.3.20.)

Southcomhe and Wells. Lubricating oils. 35,500.

Dec. 17. L . 1

Trent. Treatment of carbonaceous materials.

35,332. Dec. 15. (U.S., 25.2.20.)

Complete Specifications Accepted.

15,803 (1919). Jackson (Koppers Co.). Coking-

retort ovens. (155,316.) Dec. 30.

22,054 (1919). Goskar and Thomas. Treatment

of peat, brown coal, etc. (155,012.) Jl>ec. 22.

22,785 (1919). Rincker. Water-gas producers.

(139,451.) Dec. 30. ^ ...
25,276 (1919). Young. Low-temperature dis-

tillation of coal. (134,529.) Dec. 30.

nosoi. Schmidt. Treatment of paraffin
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wax to produce oxygenated compounds. (142,507.)

Dec. 30.

15,192 (1920). Traube. Extraction of ethylene

from gaseous mixtures. (147,543.) Dec. 22.

20,584 (1920). Sudfeldt u. Co. See XX.

III.—TAB AND TAB PBODDCTS.
Application.

Scheibler. Manufacture of sulphur preparations

of the thiophene series. 35,523. Dec. 17. (Ger.,

24.11.15.)
Complete Specification Accepted.

17,568 (1919). Moore. Reduction of substituted

nitro compound, nitroso and azo compounds.

(155,319.) Dec. 30.

1V._C0L0DBING MATTERS AND DYES.
Applications.

British Dyestuffs Corp., Green, and Saunders.

Manufacture of soluble acid colouring matters and
interm^iate compounds. 35,647. Dec. 18.

British Dyestuffs Corp., and Pyfe. Manufacture

of l-chloro-^aminoanthraquinonc. 35,853. Dec. 21.

Complete Specifications Accepted.

17,,568 (1919). Moore. See 111.

24,870 (1919). Brothcrton and Co., and Merri-

man. Manufacture of disazo colouring matters.

(155,410.) Dec. 30.

V.—FIBBES; TEXTILES; CELLULOSE;
PAPER.

Applications.

British Cellulose and Cheni. Manuf. Co., and
Ricnardson. Treatment of products made with
cellulose derivatiTes. 35,629, 35,630. Dec. 18.

British Research Assoc, for Woollen and Wor.sted

Industries, and Shorter. Treatment of wool etc.

35,245. Dec. 15.

Claessen. Manufacture of waterproofing-material.

36,002. Dec. 22. (Ger., 1.4.19.)

Claessen. Manufacture of elastic material from
nitrocellulose. 36,003. Dec. 22. (Ger., 3.9.19.)

Koln-Rottweil A.-G. Manufacture of cellulose

material. 36,001. Dec. 22. (Ger., 30.12.19.)

Turner. Treatment of fibrous substances. 35,076.

Dec. 13.

VI.—BLEACHING ; DYEING; PRINTING;
FINISHING.
Applications.

Clarenbach. Textile fabric-treating machines.
35,944. Dec. 22,

Clavel. Dyeing cellulose acetate. 35,196. Dec. 14.

Complete Specifications Accepted.

1738 (1920). Minton. See XIV.
7844 (1920.) Vallaeys. Dyeing-vats. (140,764.)

Dec. 22.

VII.—ACIDS; ALKALIS; S.4LTS; NON-
METALLIC ELEMENTS,

Applications.

Collier. 36,255. See X.
Goedicke. 35,633. Set XI.
Nitrogen Corp. Process of synthesising ammonia.

35,720. Dec. 20. (U.8., 20.12.19.)

Norsk Hydro-Elektrisk Kvaelstofaktieselskab.

Production of concentrated nitrous gases. 35,222.

Dec. 14. (Norway, 5.5.20.)

Rollason. Production of ammonia. 35,876.
Dec. 22.

Soc. I’Air Ltquide. Direct synthesis of ammonia.
35,354. Dec. 15. (Fr., 15.1^19.)

Complete Specifications Accepted.

15,149 (1919). Rollason. Production of ammonia.
(155,313.) Dec. 30.

22,079 (1919). Cans. Production of iron-free

ammonium alum. (132,510.) Dec. 22.

22,825 (1919). Arrowsmith. See XIII.

3206 (1920). Kcreszty and Wolf. Production of

solid basic magnesium hypochlorite. (142,081.)

Dec. 30.

VIIL—GLASS; CERAMICS.
Applications.

Banks. Non-steaming glass. 35,603. Dec. 18.

Highficld, Laurie, and Osmosis Co. Mining or

concentration of clay. 35,796. Dec. 21.

Complete Specifications Accepted.

19,288 (1919). Tucker and Beeves. Method of

getting viscous glass-charges. (131,586.) Dec. 30.

25,284 (1919). Carborundum Co. (Linbarger).
Manufacture of grinding wheels from ceramic or
refractory materials. (155,076.) Dec. 22.

IX —BUILDING MATERIALS.
Appi.ic.ationb.

Dalhoff and Lunn. Manufacture of material for
use in making light concrete. 35,993. Dec. 22.

Graelfe and Haase. Preparing building-material
from peat. 35,155. Dec. 14.

Jackson (Bitoslag Paving Co.). Paving mixtures.

36J00. Dee. 23.

Polla. Manufacture of building materials win.
ligneous fragments, 35,075, Dec. 13. (Switz,,

13.12.17.)

Complete Specifications Acceited.

24,757 (1919). McDowall. Fireproof flooring or

the like. (155,072.) Dec. 22.

27,648 (1919). Baylor. Slow-setting fat and
waterproof cement, and method of producing same,
(155,431.) Dee, 30.

X.—METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applications.

Collier. Extraction of metallic compounds from
blast-furnacc etc. slags. 36,255. Dec. 24.

Collins. Separation and recovery of metals.

35,632. Dec, 18.

Counas. Electric treatment of ores. 35,992.

Dec. 22. (Fr., ^.8.19.)
Goskar and Hitch. Manufacture of compositions

for case-hardening iron and steel. 36,193. Dec. 24.

Hall, and Rolls-Royce, Ltd. Aluminium-bronze
alloys. 35,509 and 36,177. Dec. 17 and 24.

Houmoller. Briquetting cast-iron chips. 35,814.

Dec, 21, (Denmark, 19.8.20.)

Hurley. Process of galvanising or zinc-dipping.

36,028. Dec. 23.

Loosli and North. Production of zirconium.

35,326. Dec. 15. (Ger., 14.11.19.)

Complete Specifications Accepted.
19,316 (1919). Madsen. Electro-deposited

metals. (142,432.) Dec. 22.

22,370 (1919). Wood, and Minerals Separation,
Ltd, Apparatus for the froth flotation process.

(155,349.) Dec. 30.

22,959 (1919). Fletcher. Manufacture of

puddled iron. (155,042.) Dec. 22.

27,785 (1919). Akt. Ferrolegeringar. Produc-
tion of chromium or its alloys. (135,187.) Dec. 22.

3279 (1920). Rader, and Akt. Zink. Electric fur-

naces for producing zinc. (139,160.) Dec. 30.

15,884 (1920). Krupp A,-G. Grusonwerk. Ex-
tracting metals from compounds, ores, furnace
dust, etc. (144,728.) Dec. 30.

16,559 (1920). McKenna. Purification of ferro-

tungsten. (146,108.) Dec. 30.

17,690 (1920). Ayestaran e Iraznsta. Con-
glomeration of pulverulent mineral residues.

I

(155,522.) Dec. 30.
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XL—ELECTRO-CHEMISTRY.
Applications.

‘

British Thomson-Houston Co. (General Eject™

Co.). Manufacture of resistance material. 35,620.

Dec." 18. „
Counas. 35,992. See

, , ,

Ges. f. Teerverwertung. Manufacture of elec-

trodes of large cross-section. 35,319. Dec. 15.

(Ger., 27.11.19.)

Goedicke. Ozone-generating apparatus. 35,633.

D^c. 18.

Leitner. Electric accumulators. 35,436. Dec. 16.

Plauson and Vielle. Electrodes and electrolysis.

36,170. Dec. 24. (Ger., 6.7.18.)

Complete SpEciricATioNa Accepted.

16 907 (1919). Whalley and others. See XIII.

24!718 (1919) and 6654 (1920). Oldham and Old-

ham. Galvanic batteries. (155,071.) Dec. 22.

32,791 (1919). Levin. Electrolytic cells.

(155,118.) Dec. 22.

32,794 (1919). Levin. Electrolytic apparatus.

(155,457.) Dec. 30.

1840 (1920). Comp. Fran?, des Metaux. Electric

induction furnaces. (138,604.) Dec. 30.

3217 (1920). Tagliaferri. Electric furnaces.

(155,476.) Dec. 30.

3279 (1920). Rader, and Akt. Zink. See X.

XII.—PATS;.OILS; WAXES.
ApPLICATlONa.

Bigum. Rotary, cooling apparatus for fatty

substances, emulsions, etc. 35,818. Dec. 21.

(Denmark, 22.12.19.)

Bohme A.-G. Production of fat-dissolving sub-

stances. 36,723. Dec. 20. (Ger., 19.12.19.)

Chambers and Hammond. Treatment of wool

fat etc. ^,591. Dec. 18.

Hey. Removing suspended matter from oils and
solutions of oils. 35,382. Dec. 16.

Schou. 35,553. See XIX.
Starrels. Production of fatty acids of high

melting point. 36,081. Dec. 23. (U.S., 1.3.16.)

Complete Specifications Accepted.

22,080 (1919). Gans. Manufacture of sapon-
aceous cleansing composition. (132,511.) Doc. 22.

22,159 (1919). Vakil. Refining oils and fats.

(155,020.) Dec. 22.

3814 (1920). Clayton and Nodder. Cooling
apparatus for use in the manufacture of edible fate.

(155,477.) Dec. 30.

14,358 (1920). Schoonderwaldt. Preparation of

substitutes for linseed oil. (155,508.) Dec. 30.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Complete Specifications Accepted.

16,907 (1919). Whalley, and Micanite and Insu-
lators Co. Recovery of varnish dnd other in-

gredients from waste micanite etc. (155,318.)

30
22,825 (1919). Arrowsmith. Manufacture of

acid pots for use in making white lead. (155,373.)
Dee. 30,

23,964 (1919). Schou, and Emulsion Aktie-
selskabet. Manufacture of painting, priming, and
like compositions. (155,398.) Dec. 30.

27,254 (1919). British Thomson-Houston Co.
(General Electric Co.). Japans. (155.427.) Dec. 30.

14,358 (1920). Schoonderwaldt. See XII.
20,584 (1920). Sudfeldt u. Co. See XX.

xrv—INDIA-RUBBER; GDTTA-PERCHA.
Applications.

Baines. Rubber mixings. 35,474. Dec. 17.

Boa, Ltd., and Wickham. Apparatus for treating
1 tex. 36,128. Dec. 23.

Complete SpEcmoAnoNS Aooepibd.

1738 (1920). Minton. Rubber-proofed fabrics.

(155,469.) Dec. 30.

4240 (1920). Hunter Dry Kiln Co. Treatment of

rubber. (138,915.) Dec. 23.

XV.—LEATHER; BONE; HORN; GLUE.

Applications.

Earp. Tanning. 35,099. See IX.
Harley. Composition for dressing leather etc.

35,159. Dec. 14.

Complete Specification Accepted.

19,058 (1919). Marria, and Walker and Sons.

Treatment of refuse from tanneries etc. (154,961.)

Dec. 22.

XVIII.—FERMENTATION INDDSTEIKS.
Applications.

Gille, Nathan, and Nathan-Institut A.-G. Cool-

ing and aerating beer wort and separating sludge.

36,263. Dec. 24.

Verein der Spiritus-Pabrikanten. Production

of yeast. 35,282—3, 35,285—7, 35,289, 35,290,

35,292—4. Dee. 15. (Ger., 16.3, 24.2, 31.3, 19.3,

15.3, 7.5, 23.12, 12, 15, and 23.4.15.)

Verein der Spiritus-Fabrikanten. Treatment of

yeast. 35,284. Dec. 16. (Ger., 26.6.15.)

Verein der Spiritus-Fabrikanten. Production
of compressed yeast. 35,288. Dec. 15. (Ger.,

19.8.15.)

Verein der Spiritus-Fabrikanten. Treatment of

froth of fermenting or boiling liquids. 35,291.

Dec. 15. (Ger., 19.8.16.)

XIX.—FOODS; WATER PURIFICATION;
SANITATION.
Applications.

Andrews and Paul. Treatment of flour etc.

36,237. Dec. 24.

Quaker Oats Co. Alimentary paste. 35,963.

Dec. 22. (U.S., 9.7.20.)

Schou. Manufacture of margarine and edible

fats. a5,553. Dec. 17.

Complete Specifications Accepted.

27,286 (1919). Borrowman, Water-softening.

(155,092.) Dee. 22.

3814 (1920). Clayton and Nodder. See XII.

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Adler. Production of adsorptive charcoal for

medicinal purposes. 35,172. Dec. 14. (Czecho-
SIov., 5.12.19.)

Fabr. de Prod. Chim. de Thann et de Mulhouso.
Manufacture of horneol. 36,260. Dec. 24. (Fr.,

28.5.20.)

Spitz. Manufacture of therapeutic preparations
of calcium iodide. 36.035. Dec. 23. (Ger., 10.3.16.)

Stockholms Superfosfat-Fabr. Akt. Manufac-
ture of acetaldehyde from acetylene. 35,970.

Dec. 22. (Sweden, 16.12.19.)

Complete Specification Accepted.

20,584 (1920). Sufeldt u. Co. Obtaining the

salts of sulpho-acids and alkylsulphuric acids from
acid resins. (148,579.) Dec. 30.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.
Applications.

Janzer. Photographic printing. 35,619. Dec. 18.

Kent. Photography. 35,988. Dec. 22.

‘ XXIII.—ANALYSIS.
Application.

Irving and Thorpe. Calorimeters. 85,716. Dec. 20.
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Patents.

Bectifiers for rectifying mixtures of liquefied gases;

Process and apparatus for regulating the opera-

tions 'in . E. Barbet et Fils et Cie. E.P.

129,648, 9.7.19. Conv., 9.7.18.

The apparatus is provided with devices (pressure,

temperature, and speed regulators, meters, etc.)

for maintaining regularity of operation, these de-

vices being controlled automatically by the pressure
differences existing in the various parte.

—W. E. P. P.

Befrigcrating apparatus. C. Delaygue. E.P.
138,933, 13.2.20.

The apparatus is of the type in which cold is pro-
duced by the vaporisation of a liquid which has
previously been removed (as a gas) from a solvent

liquid by boiling or heating and afterwards con-

densed. X straight pipe of comparatively small

diameter leads from the boiler-absorber to the
downward sloping portion of the return pipe from
the condenser-refrigerator to the boiler-absorber,

which latter pipe is continued downwards into the
boiler-absorber, ending in a perforated nozzle near
the side of the vessel below the liquid level. The
condenser-evaporator may be combined in one
vessel which takes the form of a jacket surrounding
a chamber for the material to be chilled. The jacket
should be narrow for the greater part of its hei^t,
hut very wide for a short distance at the top, to
give both a large surface for absorbing heat from
the material and a large surface for evaporation of
liquid; or the condenser and evaporator may be
two separate coils. In this case by means of suitable
cocks and valves the main part of the apparatus
may be removed, leaving only the evaporating coil

attached to the refrigeration chamber.—^B. M. V.

Furnaces; Backing . J. Lambot. E.P. 141,054,
31.3.20. Conv., 3.4.19.

A ROCKING furnace is combined with a recuperator
in one structure so that the whole can be tilted,
thus avoiding joints between the recuperator and
the furnace.—B. M. V.

Kiln. J. Elcock. U.S.P. 1,329,830, 3.2,20. Appl.,
8.9.19.

A KILN, circular in plan, is provided with chimneys
in the walls spaced regularly around the periphery,
and connected by approximately radial passages or
slots in the floor with various points in a pair of
parallel openings extending across the floor of the
kiln near to, but on each side of its centre. Coal
is coked in chambers arranged outside the kiln
walls, and the coke pushed back into “

flash walls ”

or boxes inside the kiln where it is burnt. The hot
gas from these walls circulates downwards in the
kiln and passes out through the radial slots in the
floor.—W. F. P.

Furnace. C. L. W. Trinks, Assr. to Tate-Jones and
Oo. U.S.P. 1,360,058, 23.11.20. Appl., 2.2.20.

A_ furnace comprises a heating chamber provided
with a ^metallic hearth having heat-resisting
materia] immediately underneath. A combustion
chamber is situated below the heating chamber.

—J. S. G. T.

Ovens; Device for reversing gaseous currents
rn [regenerative2 . E. Lecocq, Assr. to Soc.
Gen. de Fours a Coke Systemes Lecocq. U.S.P.
1,361,595, 7.12.20. Appl., 18.7.17.

The gaseous currents in a regenerative oven may
be reversed by arranging the gas and air flues in
pairs one above the other, so that when a double

sliding damper is in one position the gas and air
flow through one regenerator, and when the damper
is reversed they flow through a second regenerator..

—A. B. S-

Begeneratar. W. Gast. U.S.P. 1,361,709, 7.12.20.
Appl., 12.12.19.

The regenerator consists of a number of chambers
in each of which a construction of chequer work is
arranged, one of the chambers communicating with
the inlet and another with the outlet of the appara-
tus. One of the chequer constructions is provided
with gas-distributing channels situated close to the
gas inlet and relatively larger in cross-sectional area
than the respective chequer passages in the same
chamber.—W. E. F. P.

Volatile solvents; Methods of recovering H
Schmidt. E.P. 141,739, 15.4.20. Conv., 7.8.15.

Solvents evaporated during the drying of sub-
I stances or articles are absorbed by an agent flowing
through the drying chamber, and are subsequently
recovered. The liquid absorbent may, for example,
be allowed to flow along rods, threads, wires, textile
fahries, or the like arranged within the drying
chamber.—^W. E. F. P.

Voladile solvents; Bemoval of from, materials
treated therewith. H. Bollmann. E.P. 154.044
21.10.19.

In a process of removing volatile solvents by con-
veying the material under treatment along a rising
path against a counter current of steam, the
material is subjected to alternate heating and
cooling to enable the steam to penetrate better.
Apparatus for this purpose may consist of an en-
clo^d and inclined worm conveyor, the casing of
which is formed of alternate hot and cold jackets.

—B. M. V.

Evaporators for liquids; Heat interchange devices
such as . E. 'Wirth-Frey, Assee. of A.-G.
Kummler und Matter. E.P. 142,077, 21.1.20.
Conv., 23.4.19.

An evaporator has vertical heating channels formed .

by annular, hollow, heating bodies arranged con-
centrically one within the other; the channels
are provided with scrapers which extend from above
and operate in a resilient manner on the vertical
walls. The scrapers are of clamp shape, removable,
and mounted on a horizontal beam which is rotated
about a vertical axis.—AV. E. F. P.

Concentration, evaporation, and similar operations
[e.g., for sulphite-cellulose waste lyes]. E. C. R.
Marks. From Aktiebolaget Indunstare. E.P.
154,355, 3.9.19.

Concentration is effected in two or more stages
by repeated circulation of the liquid as a thin film
over a surface heated by the evolved vapour after
compression of the latter to raise it to the necessary
temMrature, the solution being subjected to
similar temperatures and pressures in the different
stages, for the purpose of decreasing the total sur-
face required for a given duty. The process is

designed for use especially with liquids (such as sul-
phite-cellulose waste lye), the concentration of
which increases the viscosity without affecting the
boiling point appreciably.—W. E. F. P.

Evaporating process. J. C. Stead. E.P. 154,762
14.10.19.

A PAIR, of drying rolls, mounted to rotate side by
side, has a trough-like duct arranged directly
beneath the line of contact. Each roll has a casing
on its under side, and the inside edges of the two
casings are joined to the adjacent edges of the
central trough. Between each roll and its casing
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« .ir Knace which gradually diminishes from
m an air p

; edge towards the central
the outside (or mtake;^eage

^

for tie purpo^ot drying air from the atmospEere

through thL spaces, and with a P>P« 'i*

lowest® part. The liquid to be ev^orated is to

thrv-shaped space between the upper sides of the

rolls.-W. E. F. P.

rCcnfri/ufful] separators for granutar
'

tent materials, matter tn suspension and the like.

H. Hooke. E.P. 154,038, 9.10.19.

The basket of a centrifugal apparatus consists of

two truncated cones with a common base and with

sides forming acute angles with the base so that

material shall not stick to the walls. Openings in

the basket may be left .at or just Mow the largest

circumference for the discharge or concentrate, or

the latter m^y he left in for removal later, the tail-

ing in each case being discharged over the tep

edge of the basket. An annular feed member

rotating in the same direction aa the basket hut at

a different speed, delivera the material near the

bottom of the basket and is continued upwards

again as a flange parallel to the lower conical wall

of the basket, and may be provided with stirring

Tanes, Alternatively, a diaphragm may he placed

at the common base of the two cones, the feed being

just above this, and holes left in the diaphragm

near the circumference, so that only the concen-

trates will pass downwards.—B, M. V.

Centrifugal separator. C. P. Tolman, Assr. to

National Lead Co. U.S.P. 1,358,897, 16.11.20.

Appl., 2.4.17.

The separating chamber comprises two relatively

oeparable sections between which the heavier

material escapes through a peripheral annular out-

let. Openings are provided in one of the sections

for the escape of lighter material, and means are

provided for rotating one of the sections relatively

to the other.—J,. H. L.

Separating liquids and solids; Method of and

apparatus for J. Avrutik, U.S.P. 1,360,7(^,

30.11.20. Appl., 2.7.19.

A coNTTNUora stream of the mixture is fed into and

through a aeries of receptacles mounted in cascade

fashion on the same vertical shaft, and is progres-

sively subjected in successive compartments to a

greater centrifugal liquid separating force, which

is employed to feed the mixture from one receptacle

to the next.—J. S, G. T.

Air saturating towers [jor saturating air-hJasi

with steani\. H. Nielsen and P. D. Marshall.

E.P. 154,310, 21.8.19.

A CLOSED, cylindrical tower provided with an inlet

and an outlet for air at the lower and upper end,

respectively, has an internal tube arranged con-

centrically, the annular space being packed with

filling material. The inner tube is closed at the

^ttem, hut has a lateral inlet pipe for water a

short distance above, and is divid^ into sections

,by partitions. Each of the latter has an opening

from which a tube depends into the next section

below, and a valve discharge-pipe extends laterally

from the top of each section through the annular

space and the wall of the outer tower. The inner

tube 18 open at the top, upon which a water-di^

tributing device is disposed. The apparatus is

•designed to prevent clogging of the packing

material by suspended matter in the water em-

ployed, part of the suspended matter being

separated at the bottom of the inner tube and

drawn off through a sludge cock, and the remainder

trapped beneath the successive partitions and dis-

charged through the lateral tubes.—W. E. P. P.

Cylinders for drying food; paper and rueh lift*.

J McIntyre, and J. Milne and Son, Ltd. E.P

.

154,508, 12.4.20.

The ends (or plates covering the ends) of the

cylinders are coated with glass or with vitreous or

stove enamel, in order to facilitate cleaning.

—W. E. F. P.

Drying apparatus. H, Wettig, Assr. to J. A, Topf

und Soehne. U.S.P. 1,359,301, 16.11.20. Appl.,

26.8.20.

Matkbial is dried in a vertical shaft having reticu-

lat^ walls for the passage of air. The Aatt is

divided into a number of sections, and the air is

directed horizontally backwards and forwards

through successive sections from the bottom to the

top. Means are provided for passi^ either hot or

cold air through the material.—W. F. F.

Drying machine. T. Allsop and W. W. Sibson,

Assra. to The Philadelphia Drying Machinery Co.

TJ.S.P. 1,360,705, 30.11.20. Appl., 4.9.19.

A DRViNU machine comprises a large chamber

divided lengthwise into a series of zones throngh

which the articles to he dried are sucressively

passed. Means are provided for maintaining dif-

ferent temperatures and degrees of humidity in

the various zones, and for circulating air within

the chamber, the cipulation in the first zone being

more sluggish than in the others.—J. S. G. T.

Crustal production. K. W. Moore, Assr. to General

Electric Co. U.S.P. 1,347,350, 20.7.20. Appl.,

26.2.18.

To produce large and perfect crystals from solu-

tions the saturated solution, at about 32°—35° C.,

is heated about 7°—8° C. above its saturation tem-

perature, filtered, and placed in a vessel contained

in a water bath surrounded by an electric heating

coil. Small fragments of crystals are then sus-

pended in the solution, which is maintained at

about 05° C. above the saturation point. The

setting of the thermostat by which the temperature

is regulated is changed each day to produce a drop

in temperature of about 0T° C. per day, while-

evaporation is prevented. The decrease in tempera-

ture may be increased to a maximum of 0'6 C. per

day after the crystals have grown to large size.
^ —W. F. F.

Grinder and pulveriser; Compound . S. H.
Herbst, jun. U.S.P. 1,358,739, 16.11.20. Appl.,

9.3.20.

A GHIKDIHG machine is provided with fixed inner

and outer grinding rings, with" a revolving series

of grinding wheels between the rings. Alternate

wheels are pressed by yielding means against tie

onter and inner rings, respectively, and each ring

is provided with a sifting screen.

—

Vf. F. F.

I
Ball tube-mill; Combination . J. F-. Kennedy.

! U.S.P. 1,360,648, 30.11.20. Appl., 12.10.17.

A COMBINED ball and tube mill comprises a rotary

tube with a sectional lining and a partition screen

formed of a series of sectors, each^ctor haring a

relatively broad peripheral rim extending laterally

on toth sides of a perforated medial web. Tie

lateral edges of the rims are in direct contact with

the lining of the tube. The sectors of the partition

are held rigidly at the centre' and by the lining,

and are thus prevented from moving longitudinally

within the tube.—H. S. H.

Separator. J. T. Costello.

23.11.20. Appl., 22.5.18,

U.S.P. 1,359,578,

A ROTXBT drum having a porous periphery is partly

immersed in a tank containing the mixture to bo

separated, and a vaennm is created within the drum
whereby the liquid is drawn into it and the solid
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deposited on its periphery. Means are provided for

removing the solid depwit and for successively in-

troducing compressed sir into certain parts of the

drum to clean the filtering medium.

—

Vf. F. P.

Slime-pulp thiekener. C. Allen. TJ.S.P. 1,360,703,

30.11.20. Appl., 10.10.18.

A BAG made of flexible material is contained within
a settling tank provided with an orifice for the dis-

charge of setled material, and communicates with
a float chamber above. The float is actuated by the
change in density of the medium surrounding the
bag, and controls the size of the discharge orifice.

Means are provided for registering the variation in
the density of the pulp surrounding the bag. The
buoyancy of the float may be adjusted, and the float

may be connected with a discharge orifice so that
liquid of a predetermined density may be dis-

charged.—J. S. G. T.

Suspensions and colloids; Process for purifying
by dialysis. W. Miillcr. G.P, 323,960, 21.3.19.

The liquid is evaporated considerably during dialy-
sis by means of a vacuum or by heating it, e.g., by
blowing a current of hot air over the surface.
Crystalloids are thus rapidly separated from the
colloid.—A. B. P.

Alkalp-resisting articles and apparatus. B. Boss-
berg. G.P. 326,032, 19.2.19.

Melting pots, tubes, evaporators, and the like to
withstand the action of alkalis are made from prac-
tically chemically pure, carbon-free iron, e.g., elec-
trolytic iron, which has been melted in a vacuum or
purified by any special process. Alloys of pure iron
with nickel, tungsten, or the like are also .suitable

for making alkali-resisting apparatus. Sheets of
pure nickel lost 0'5%, of electrolytic iron, 2'75%,
and of Siemens-Martin iron, 26'5%, when fus^
with potassium hydroxide for 100 hrs.—A, B. P.

Poller-mill. F. E. Marev. U.S.P. 1,361,601,
7.12.20. Appl., 25.1.19, Benewed 13,10.20.

See E.P. 136,950 of 1919; J., 1920, 391 a.

Gas and liquid contact device. C. J. Goodwin
U.S.P. 1,360,928, 30.11.20. Appl., 19.1.18.

See E.P. 110,260 of 1917; J., 1917, 1228.

IIA.-FUEL; GAS; MINEBAL OILS AND
WAXES.

Coed; Calculation of the efficiency of complete gasi-
fication from the analysis of . H. Strache
and A. Gross. Mitt. Inst. Kohlenvergasung,
1920, 2, 4—5, 45—46, 50—53, 59—61, 68—71.
{Cf. J., 1920, 621 A.)

The efficiency of the various methods of gasification
were calculated for different varieties of coal, tak-
ing as typical cases the production of serai-water
gas, Mond gas, and compound gas (“ double gas ”
or “ tri-gas ” processes). The efficiency calculated
on tar-free coal varies (for the coals cited), for semi-
water gas between 66*0 and 78'7 % ,

for Mond gas
between 47*2 and 52*1 % ,

for compound gas (“ double
gas ”) without pre-drying and with excess steam
betweeii 74*0 and 83*7%, and for compound gas with
pre-drying and without excess steam between 54*8
and 69*8 % . In the semi-water gas process, by the use
of warm water for moistening the air, an effici-
ency of 65—80% can be attained, according to the
Mh and water content of the coal; whilst in the

Sii®
the efficiency varies from 45 to

55%. The compound gas (“double gas”) process,
without pre-drying, is only practicable if the ratio
ot the water content of the coal to the ash-free
coke la less than 2*60. If this ratio is smaller than

0*5, 10—20% excess steam can be used. The total

efficiency lies between 80 and 85%. The compound
gas process with predrying is only practicable if

the ratio of water to ash-free coke is more tjian

2*60, or if the yield of ammonia makes it worth
while. The efficiency of this process is 70—75%.
The efficiency is not, however, the only criterion of

the value of a process. Other factors may be of

more importance, e.g., the calorific value of the gas
(especially where it is necessaiy to attain hi^ tem-
peratures), or the ammonia yield, which is high in
the Mond process, although the efficiency is low.
The quality of the tar again varies greatly accord-
ing to the process adopted. The compound-gas pro-
cess would be used where high-flame temperatures
are necessary, where the gases are to be conducted
to long distances, or where the yield and quality of
the tar are of great economic importance.—A. G.

Cholesterol ; Contact decomposition of . Theory
of petroleum formation. W. Steinkopf, H.
Winternitz, W. Boederer, and A. Wolynski. J.
prakt. Chem., 1919, )00, 65—85.

The view that the optical activity of petroleum
originates from cholesterol and its derivatives
accounts for most of the facta, with the exception
that whilst the decomposition proilucts hitherto pre-
pared from cholesterol are all dextro-rotatory, cer-
tain fractions of petroleum exhibit laevo-rotation.
It is now found, however, that if cholesterol he
heated alone at ].50°—200° C., or in presence of
kieselguhr at 150° C., the laevo-rotation gradually
diminishes to a minimum and then increases; in
presence of quartz at 200° C. the diminution is con-
tinuous, and eventually dextro-rotatory products
are formed. It is suggested that under the con-
ditions prevalent in nature cholesterol furnishes
first a Irevo- and ultimately a dextro-rotatory
cholestervlene, which subsequently give products,
some richer, some poorer in hydrogen.—J. K.

Petroleum; Specific heat of at different tem-
peratures. F. W, Bushong and L. L. Knight.
J. Ind. Eng. Chem., 1920, 12, 1197—1200.

The specific heats of petroleum products at different
temperatures are recorded graphically and also in
tabular form. For solid paraffin the value varies
from 0*12 at-210° C. to 0*47 at 0° C.; for liquid
paraffin the value increases from 0*5700 at 52° C.
to 0*6307 ot 100° C. For petroleum distillates the
values 0*4703 at 21*1°C. and 0*5420 at 68° C. are
given.—W. P. S.

Petroleum, tar, etc.; New method of fractional dis-
tillation of . H, Offermann. Chem.-Zeil.,
1920, 44, 773—774.

The author modifies the usual method of obtaining
the heavy fractions of petroleum and similar
materials, namely, distillation with superheated
steam, by using wet steam at 100° C., and claims to
achieve higher yields of more viscous oils and
smaller amounts of pitch. The explanations he sug-
gests are that cool steam (plus entrained water)
represents a greater quantity of water than super-
heated steam per unit volume; and that the
evaporation of entrained water droplets within the
oil increases the efficiency of contact of steam with
oil.—A. E. D.

Gasoline left in residual gas from compression
plants; Absorption as applied to the recovery of

. W, P. Dykema and R. 0. Neal. tl.S.
Bureau of Mines, Tech. Paper 232, 1920. 40 pp.

The absorption method of recovering gasoline is

more efficient than compression, and is applicable
either to rich gas (3 to 6 galls, of gasoline for 1000
cb. ft.) or to the residual lean gases from com-
pression plants. Using naphtha as absorbent a
plant to handle 500,000 cb. ft. per day can be in-
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stalled for less than |1000. DdtaUs are given of

satisfactory units, baffling devices, packing, rates

of flow and the recovery of gasoline from the

absorbent by distillation. Portable testing appara-

tus for determining the gasoline content of natural

gas is also describe.—A. E. D.

Paraffin wax; Analysis 0/ . K, Bube. Petro-

leum, 1920, 16i 5—8. Chem.-Zentr., 1920, 91,

IV., 3d0.

The specific gravity at 50® C. of lignite paraffin wax
increases nearly linearly with the addition of dark
paraffin oil, and it has been found that the differ-

ence between the sp. gr. at 50® C. and 0*784 in units

of the third decimal place gives the percentage con-

tent of dark paraffin oil if bard paraffin wax (m.p.

about 60®) is used. With soft paraffin wax and
interm^iate qualities the figures 0*781 and 0*782,

respectively, should be substituted. The results

are accurate to 1—2% provided that the content

of oil is under 44%. The method is useful for
controlling the sweating process.—A. E. D.

l^iscosifies of liquids at high pressures; Apparatiis

for determination of absolute and results

o6famed with it for certain lubricating ods.

J. H. Hyde. Report of Lubricants and Lubrica-
tion Inquiry Committee. (Dept, of Sci. and Ind.

Res. Advisory Council), 1920, 80—84.

In the method described a closed system of two hori-

zontal tubes (the upper one capillary in dimensions)
and two vertical tubes is used. Tie lower half of

the system contains mercury and the upper half

the liquid under investigation. Any desired pres-
sure and temperature may be maintained in the
apparatus. One end of the system rests on a hori-

zontal knife edge and the other is carried by a
spiral spring. On the mercury being displaced by a
given amount, flow will take place round the circuit

owing to difference of head, and if the spring be so
designed that its rate of extension is equal to the
change of head of the mercury, flow of the liquid
under test will take place through the capillary
under constant pressure difference and at a velocity
calculable from the rate of extension of the spring.
All the data needed for the determination of abso-
lute viscosity are thereby obtained. Illustrations
are given showing the construction of the viscosi-

meter, the general arrangement of the viscosimeter
and heating bath, and a pressure intensifier for
use with the apparatus. All the oils tested showed
rapid rise of viscosity with pressure (see following
table in which T=viscosity and p~ density);

—

PreMure, Value of rilp Temp.,
tons per aq. In C.0.8. units. • C.

oil 1-44 . 227-5 . 40-2

t« •

.

. 5-49 . 864-5 . 40-0
7-39 . 11640 . 40-5

MobUoU B.B. (mineral]
. (atmospheric) 1-94 . . _

1-44 . 227-5 . . 400
,, . 4-61 . 710-0 . S9-8

6-47 . 10190 , . 400
. (atmospheric) 1-58 . 400

Bayonne (mineral) . 157-5 . . 899
< • . 630-0 . 40-0

. 1260-0 . 40-0

.
.
(atmospheric) . 0-49 . . 40-0

—A. E, n.

Lubricating oils; Compressibility of under
high pressures, and the application of ike results
to the tests in the high-pressure viscosimeter to
obtain the values of the viscosities of the oil.

J. H. Hyde. Report of Lubricants and Lubri-
cation Inquiry Committee (Dept, of Sci. and Ind.
Res. Advisory Council), 1920, 86—90.

The expression rj/p in the previous report (c/.

supra) was used in the absence of data relative to
^the densities of the material under high pressures.
To obtain such data a steel cylinder filled with the
liquid under test and fitted with a sleeved plunger
was uaed^ this being immersed in the liquid con-

tained in a strong tube and the pressure in the tube

j

raised to the desired amount. When the pressure
was releas^ the motion of the plunger was deter-

mined by its position relative to the sleeve, which
was held by springs in the new position created by
t^ applied pressure. The compressibilities of the
oils and of water were determined and were found
not to differ materially from one another :

—
]>eiiBities ai 40^ C.

Pressure. Castor oil. Sperm oU. F.P.F. MobiloU
tosB per aq. la. cylinder. B.B.

0 .. 0-M15 .. 0-S68 .. 0-877 .. 0-899

4 .. 0-9685 .. 0-896 .. 0-904 .. 0-920

8 .. 0-9905 .. 0-9195 .. 0-926 .. 0-949

10 .. 1-001 —
—A. E. D.

Viscosity of liquids at high pressure; Absolute

Results of tests on rape, sperm and FFF cylinder

oils. J. H. Hyde. Report of Lubricants and
Lubrication Inquiry Committee (Dept, of Sci. and
Ind. Res. Advisory Council), 1920, 86.

Rape and sperm oil do not materially differ^ from
castor oil in their behaviour

;
similarly the inineral

oil resembled the raobiloil and Bayonne lubricating

oil previously tested (c/. supra).—A. E. D.

of oil at high pressure; Testing the

C. A. Parsons. Report of Lubricants and Lubri-
cation Inquiry Committee (Dept, of Sci. and Ind.

Res, Advisory Council), 1920, 98—99.

The shape and position of oil grooves in the bush
seem to have a great effect on the friction. In
turbine bearings Targe oil grooves are provided, and
the heat is carried away by pumping a large volume
of oil through the bearings, the oil being cooled and
then returned to the bearings.—A. E. D.

Viscosity of oils under any pressure; Apparatus for
examination of . C, V. Boys. Report of

I Lubricants and Lubrication Inquiry Commit^
i (Dept, of Sci. and Ind. Res. Advisory Council)^

1920, 100—101.

A DRIVEN tubular shaft carries at its end within a
chamber in a strong steel block a cylindrical shell,

the exterior surface of which is the inner surface

of the oil film. The outer oil film surface is formed
by the inner surface of a sleeve surrounding the-

shell. The sleeve is carried by a gimbal ring held

by a slender tubular shaft in line with the driven

shaft and free to turn in the cover of the steel block,

and a tubular extension of the same. The tubular
extension is partly cut away to carry a block, which
is provided with a pointer and counterweight.

—A. E. D.

Viscosimeter; Cup and hall . T. C. Thomsen.
Report of Lubricants and Lubrication Inquiry
Committee (Dept, of Sci. and Ind. Res. Advisory
Council), 1920, 104r-110.

The most accurate results are obtained when the
ball and cup are both immersed in oil heated to a

desired temperature. The cup is pressed on the

ball, the instrument suspended in the oil, and the
time taken for the ball to drop is ascertained. The
rougher method, in which a few drops of oil are
inserted between the cup and ball, the two parte
pressed together and then suspended and the time
interval of contact noted, is less accurate. Particu-

lar care must be taken with regard to temperature
regulation, and if proper care is taken results com-
parable with those given by Redwood’s viscosimeter

are obtainable.-—A. E. D.

Oil emulsions; Memorandum on Patterson^s sug-

gested method of preventing the separation of
fchen mixed with salt uniter. Report of

Lubricants and Lubrication Inquiry Committee
(Dept, of Bci. and Ind. Res. Advisory Council),

1920, 115.

" Acme ” cutting compound (emulsion of mineral
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oil, soap, and water) was diluted with water and

with Bait solution of various concentrations. Salt

up to 0*2% did not cause appreciable separation of

the emulsion. When salt was present in amounts

sufficient to cause separation, the addition of

gelatin, as suggested by Patterson, did not prevent

the separation.—A. E. D.

Graphite; Effect of on lubricants. Tests on
the Lanchester worm gear testing machine. J. H.
Hyde. Report of Lubricants and Lubrication

Inquiry Committee (Dept, of Sci. and Ind. Res.

Advisory Council), 1920, 75—79.

Flake graphite gave marked improvement in effici-

ency when added to some oils and little change with

others. Where improvement was shown it was in

excess of that obtained with “oildag.” Broadly
speaking, “ oildag ” and flake graphite had a bene-

ficial effect under the conditions of the tests. Even
wKon they did not materially raise the efficiency,

however, they appeared to have the effect of raising

the temperature at which a serious fall in efficiency

occurred,—A. E. D.

^‘Oildag” in aero-engines; Trials of hy the

Air Ministry. Report of Lubricants and Lubri-

cation Inquiry Committee (Dept, of Sci. and Ind.

Res. Advisory Council), 1920, 117—124.

The results of the tests indicate that “oildag”
helps towards maintaining good running conditions,

full power output over an extended run, and
reduction in mechanical losses, but the saving is

only a small fraction of the total power output, and
is probably more than counterbalanced by the

accompanying disadvantages.

PATE.NTS.

Coal and the like; Apparatus for washing .

R. A. Henry. E.P. 153,790, 4.12.19.

Water charged with coal or ore is supplied by a
centrifugal pump to one end of a trough having
an aperture in its bottom through which another
stream of water flows upwards. The heavier par-
ticles fall through this opening into a receptacle
from which they are removed by a bucket conveyor.
The lighter particles pass onward through the
trough to an outlet at the other end, while the un-
classified material passes through other apertures in

the bottom, and thence back to the pump in a closed

circuit for further classification.—W. F. F.

Coal or other mineral washing apparatus. A.
France. E.P. 153,983, 27.8.19.

Co.4L is washed in a number of superposed troughs,
each provided with separator-s, and the schist etc. is

discharged from the lowest trough to a reservoir.
The solid material in the reservoir, consisting of
heavy material from the upper troughs and light
material from the separators of the lowest trough,
is lifted by an elevator to the uppermost trough for
further washing.—W. F. F.

Coal and like maferioZ; Jig for separating from
foreign matter. C. V. King. U.S.P. 1,360,116,
23.11.20. AppL, 17.4,19.

A SEPARATING chambcr with an inclined perforated
floor is formed as a compartment in a tank, and
W’ater is forced upwards through the floor by a
piston recipirocating in another compartment in
the tank. A settling chamber is provided at the
forward end of the inclined floor, and has two in-
clined faces, which direct the material to an outlet
between them. The settling and separating cham-
bers are separated by a vertical partition, the lower
end of which is spaced from the floor so as to leave
a passage between the two chambers. Water and
lighter materials overflow above the settling
chamber, and another portion of the separated

material collects behind a vertically adjustable
plate at the rear of the separating chamber.

—W. F. F.

Fuel; Composition, . D. B. Macdonald, and
The Densified Peat Fuel and Products, Ltd. E.P.
154,289, 18.8.19.

A MIXTURE of moist peat (1 pt.), reduced to a pulp
with or without the addition of hot or cold water,
and coal dust (1 pt.) is worked in a pug-mill, formed
into blocks, and dried. (Reference is directed in
pursuance of Sect. 7, Sub.-sect. 4, of the Patents
and Designs Acts, 1907 and 1919, to E.P. 2237 of

• 1873, m of 1875, 1806 of 1889, 17,154 of 1890,
16,027 of 1902, and 122,214.)—L. A. C.

! Artificial fuel; Manufacture of . J. W. Lead-

j

beater. E.P. 154,319, 23.8.19.

j

Peat (168 lb.) containing 50—60%. of moisture,
: from the black, lower peat strata, is disintegrated
1 and mixed with about 8 lb. of pitch, 41b. of ground

j

slaked or unslaked lime, and 270 Ib. of fine coal,

j

The product is ready for use without compression
;

into briquettes.—L. A. C.

I Coke-oven heating wall and the like. A. Roberts,
! Assr. to American Uoke and Chemical Co. U.S.P.

1,358,787, 16.11.20. Appl, 27.1.19.

A COKE-OVEN heating wail is built up of course.? of
blocks, each having a recess extending over two of

its adjoining faces, the recesses in adjacent blocks
being contiguous. Each block is provided in the
corner opposite to the recess with a flat portion for

j

jointing to a corresponding flat portion of a brick

I

in the next course. The jointing portions have
! their edges bevelled, and their jointing faces arc

!
alternately at the top and bottom of tho course,

^ while all face in tlie same direction along the length

I

of the wall.—W. F. F.

! Coke and the like; Method relating to the quench-
i ing of hot . R. and J. Dempster, Ltd., and
; G. F. H. Beard. E.P. 153,838, 31.3.20.

I

Hot coke is carried by a conveyor which moves just

;

below the .surface of the water in a tank, so that
the coke is quenched by a comparatively small

; amount of water or by the steam generated from it.

The forward edges of the conveyor plates may be
' bent downwards to disturb the surface of the water
and wash it ag.iiiist the coke. Means may be pro-

i

vided for varying the level of the quenching liquid

or the height of parts of the conveyor.—W. F. F.

j

Carhonisafion or desfructivc distillation [of finely

!
subdivided fuel']; Method of and apparatus for

‘

. Underfeed Stoker Co., Ltd., and S.

I

McEwen. E.P. 154,2.53, 18.6.19.

I

Powdered coal is carbonised to a finely subdivided
. coke as follows. The powdered fuel is conveyed

i into the bottom of an upwardly expanding chamber
! by a current of the gas produced in carbonisation

: mixed with the hob products of the combustion of

i part of this ga.s in a separate furnace with a mini-

j
mum excess of oxygen. The upward blast pro-

i duces a relative movement between the gas and the

i particles and allows the larger particles the longest

^ time for carbonisation. The carbonised dust is

, separat-^ in a “cj'clone” and the gases scrubbed

. for oil.—C, I.

:
Carbonisation of finely subdivided fuel. Under-

! feed Stoker Co., Ltd., and S. McEwen. E.P.
i 154,458, 18.6.19.

I

Powdered coal is carbonised in such a manner that

i it retains its powdered form, e.g., by allowing it to

I

fall freely in a vertical retort, and is then showered

!

into a current of the gas produced in tho car-

I

bonisitig retort and conveyed by it into a com-

I

bastion chamber.—C. I.
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Sueiion gas producer. H, BlMtofield and F. J.

Morgan, E.P. 154,436, 14.11.19.

A GAB producer is surrounded by a double jacket.

The exhaust gases from the gas engine circulate

through the outer jacket and serve along with the

heat of the producer to raise steam in the inner

jacket A supplementary gas-fired boiler may be

provided in the form of an annular chamber around

the lower part of the producer —C. I.

Gas; Apparatus for the manu/ocfi/re of . M. C.

Whitaker and W. F. Rittman, Assrs. to Syn-

thetic Hydro-Carbon Co. U.S.P. 1,348,766,

3.8.20. Appl., 28.2.16.

Liquid substances which are to be brought into

reaction, fi.fif., mineral oils, are adinitted to the

upper end of a vertical cylinder containing a quan-

tity of small pieces of refractory material sup-

ported on a perforated plate. The main part of the

cylinder is unobstructed and is surrounded by an

electric heating coil, the whole cylinder being heat-

insulated. The upper part of the cylinder is heated

sufficiently to gasify the liquid instantaneously,

and the products pass out at the bottom to a con-

denser and thence to a collecting vessel. Means are

provided for controlling the pressure and tempera-

ture within the reaction chamber.—^W. F. F.

Producer gas; Process for making or treating .

W. B. Chapman and D. Mason, Assrs. to

Chapman Engineering Co. U.S.P. 1,361,137,

7.12.20. Appl., 16.3.15.

The fuel from which the gas is produced is led into

a heated gasifying chamber, and the resulting ga^s,
while hot, are subjected to the action of an ionising

medium in a separate chamber.—A. J. H.

Gas-washing apparatus. H. Neilsen and F. D.
Marshall. E.P. 154,309, 21.8.19.

A SCRUBBING tower is provided on both sides with
shelves inclined inwards and extending nearly to

the opposite side of the tower. There are two
vertical revolving shafts each carrying a spraying
basket for every compartment in the tower. Cur-
tains of perforated plate, metal strips, chains, or

strings of beads are hung between the spraying
baskets. The shelves are provided with ridges to

guide the liquid collecting on them through the
openings in the shelvOvS for the shafts and into the

baskets underneath.—C. I.

Gas; Purification of —— Ifrom naphthalene]. C. E.
Holt and J. S. Burgoyne. E.P. 154,742, 20.9.19.

Gab is passed through a helical screen of wire gauze
of gradually increasing fineness. The meshes are
sufficiently coarse not to become clogged with tar,

and films of oil form in them and absorb naphtha-
lene. The deposited matter drops off and is re-

moved, and the degree of purification is regulated
by the temperature.—C. I.

Gas; purification of Ifrom sulphur com-
pounds], H. L. Hoberty. U.S.P. 1,360,734,
30.11.20. Appl., 22.5.17.

Natur-Vl or other gas is purified from acid gases
without loss of pressure as follows. It is scrubbed
under pressure with a stream of ammonia solution,
the resulting liquor heated, the ammonia removed
from the gas given off, and- the ammonia and water
returned to the scrubber.—C. I,

Mineral oil; Process of purifying used . The
De Laval Separator Co., Assees. of C. H. Hap-
good. E.P. 142,089, 6.4.20. Conv., 23.4.19.

Oleic acid (3 lb.) is added to dirty lubricating oil

(100 gals.), from which gasoline, if present, has
befn previously removed by treatment with steam

not air, and the mixture is agitated at 180® F.
(about 80® C.). A solution of 11 lb. of soda ash and

11 lb. of sodium chloride or sulphate in 9 galls, of

water is added, and the oil ia separated from the
aqueous solution, which contains the suspended
carbon and dirt from the oil, by centrifugal means.

—L. A. C.

[Motor] fuel; Non-freezing . E. C. R. Marks.
'

From U.S. Industrial Alcohol Co. E.P. 153,925,

7.5.19.

A FUEL for internal combustion engines, which is

non-freezing at -60® F. (-51° C.), consists, acoord-
ing to one example, of ethyl alcohol 40 pts., gasoline

28 pta., benzol 17 pts., ether 7'5—10 pts., and toluol

8 pts. In other examples kerosene and methyl-
ethyl ketone are used as ingredients.

—

“W. P. F.

Fuel; Non-freezing . E. C. R. Marks. From
U.S. Industrial Alcohol Co. E.P. 164,867, 7.5.19.

(Of. 153,925, supra.)

An internal combustion engine fuel which does not
freeze above about -60® F. (-51® C-) consists of

12 pts. by vol. of benzene, 30 pts. of gasoline, and
40 pts. of absolute alcohol.—L. A. C.

Hydrocarbon oU; Treatment of —— . N. V. S.

Knibbs. E.P. 154,464, 20.12.19. .

Hydrocarbon oil is decomposed, with formation of

products of lower boiling point, by heating with an
alkali metal, e.^., sodium, or an alloy of the same,
e.g., Bodium-leil alloy, either in a still fitted with
a fractionating column, or in an autoclave, or by
passing the oil vapour through the molten metal.

—L. A. C.

Hydrocarbon oUs; Apparatus for treating —
M. J. Trumble, Assr. to Shell Co., of California.

U.S.P, 1,349,794, 17.8.20. Appl., 19.7.16.

On. is sprayed into a separator through an opening
through which'hot furnace gases are also introduced
in the same direction.—A. E. D.

(a, c) Hydrocarbons; Ap-MTatus for cracking .

(b) Cracking hydrocaroorus. J. W. Coast, jun.,

Assr. to Process Co. U.S.P. (a) 1,349,815, (b)

1,349,816 and(c)l,349,817, 17.8.20. Appl., 27.9.17.

(a) a firb-heated cracking still is provided with a
circulating pump and filter both inside the still.

The pump is operated by means outside the still

and withdraws oil from the bottom of the still,

forces it through the filter to remove coke-forming
matter, and returns the filtered oil to the main
body of oil. (b) A pressure still operating at more
than 3 atm. pressure has an arcuate bottom pro-

vided with scrapers whereby the coke is continu-
ously moved from the middle to opposite sides of

the still and accumulated at high levels away
from the hottest portion of the bottom of the still,

(r) A scraping device for a still of the type de-
scribed in (b), consists of a series of chains, the links

of which are in scraping contact with the arcuate
bottom. The chains are suspended from arms at-

tached to a horizontal oscillatory shaft.—A. E. D.

Petroleum oils; Process of desulphurising ——

.

E. B, Cobb, Assr. to Standard Oil Co. U.S.P.
<a) 1,357,224 and (b) 1,357,225, 2.11.20. Appl.,
13.3.19.

The oil is freed from elementary sulphur by treat-

ment with (a) an alkaline hydroxide and hydrogen
sulphide or (b) an alkaline-earth sulphide.

—A. E. D.

(a, c) Hydrocarbon oils; Apparatus for treatment
of . (b) Process for treatment of hydrocarbon
oils. R. B. Day, Assr. to A. B. Adams. U.S.P.
(a) 1,357,276, (b) 1,357,277, and (c) 1,367,278,
2.11.20. Appl., (a, b) 27.7:18, (c) 30.7.18.

(a) Oil is heated in a coil situated in a distilling

chamber which is a continuation of a cracking
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chamber heated by gaseous products of combustion.
The vapour distilled from the oil passes into the
cracking chamber, (a) Oil is fractionate, and the
several fractions are cracked by contact with hot
inert combustion gases. The heat of the eracked
products is utilised to fractionate further quan-
tities of oil. (o) Shale is treaty with hot combus-
tion gases whereby oil is first distilled and secondly
cracked.—A. E. D.

,

Sydrocarbons; Method ojand apparatus {or crack-
ing . F. Puening. L.S.P. 1,358,174, 9.11.20.
Appl., 21.12.16.

A BOOT of oil is maintained in a chamber immedi-
ately above a cracking chamber in which there is a
number of vertical tubular stills. The oil passes
into the stills through pipes extending to the lower
end of the latter, and a gas or vapour may be in-
troduced at the lower ends of the pipes to promote
circulation or decomposition.

Hydrocarbons ; Furnace {or treating . C. C.
Stutz, Assr. to Synthetic Hydrocarbon Co.
U.S.P. 1,359,931, 23.11.20. Appl., 30.10.15.
Benewed 15.3.19.

A NUMBER of vertical tubes are arranged with their
upper ends enclosed within chambers. The chambers
are connected at their upper ends with a combus-
tion chamber and at their lower ends with Hues
leading to a stack. The lower ends of the tubes are
similarly enclosed within independent chambers
which are connected with an independent combus-
tion chamber and the stack.—J. S. G. T.

Fuel; Liquid . J. Black. U.S.P. 1,360,872,
30.11.20. Appl., 18.8.19.

The fuel consists of 5 galls, of gasoline, 16 oz. of
ether, 100 oz. of acetone, 14 oz. of alcohol, and 100
galls, of the distillate obtained by distilling a mix-
ture of an aliphatic hydrocarbon of less than 50° B.
(sp. gr. 0'778) with 10% of benzene, the distillate
having a higher sp. gr. than the aliphatic hydro-
carbon.—L. A. C.

Coal, tar, heavy oils resulting {rom the distillation
oj bituminous coal, etc.; Process o{ treating .

0. S. Palmer, Assr. to Standard Oil Co. U.S.P.
1,360,973, 30.11.20. Appl., 29.8.17.

The material is digested, without addition of
steam, using a pressure above 4 atm., and a
temperature above 200° 0., but below that at which
sufficient carbonisation occurs to interfere with the
process, until the greater portion is transformed
into readily volatile products.—L. A. C.

Coal; Concentration o{ bituminous by flota-
tion. W. J. Mellersh-Jjickson. From Metals
Recovery Co. E.P. 154,702, 2.9.19.

See U.e.P. 1,329,493 of 1920; J., 1920, 220 a.

Gas {rom coal and analogous substances; Means to
generate . J. H. Corthesy, Assr. to S. T. S.

Castelli. U.8.P.1,360,503,30.11.20. Appl.,10.5.19.

See E.P. 127,933 of 1918; J., 1919, 565 A.

Shale and the like; Process o{ and apparatus {or
recovering bitumens {rom . H. D. Ryan.
E.P. 129,992, 16.7.19. Conv., 28.3.18.

See U.S.P. 1,327,672 of 1920; J., 1920, 182 a.

Fuels; Liquid . U.S. Industrial Alcohol Co.,

Assees. of A. A. Backhaus. E.P. 140,796, 25.3.20.

Conv., 12.10.17.

See U.S.P. 1,271,114 of 1918; J., 1918, 539a.

Motor-{uel. A. Hayes, Assr. to U.S. Industrial

Alcohol Co. U.S.P. 1,361,163, 7.12.20. Appl.,

27.8.19.

See E.P. 153,925 of 1919; preceding.

Coke-chamber and discharging-guide there{or. L.
Wilputte, Assr. to A. A. Wilputte. U.S.P.
1,360,608, 30.11.20. Appl., 4.5.18.

Gas retorts and the like; Mouthpieces {or vertical
. Goodall, Clayton, and Co., Ltd., C. B.

Payne, and J. A. Archdale. E.P. 154,768,
6.10.19.

Gas producers; Fuel {eeding and distributing de-
vices {or . H. Nielsen and F. D. Marshall.
E.P. 154,307, 21.8.19.

Regenerative ovens. U.S.P. 1,361,595. See I.

Asphalts. G.P. 325,780. See V.

IIB.-DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Acetic acid in pyroligneous acid; Determination o{
. V. E. Grotlisch. J. Ind. Eng. Chem.,

1920, 12, 1183-1186.

Ten c.c. of the crude acid is distilled with 120 c.c.
of xylene and the distillate, after dilution with
water, is titrated with N /2 sodium hydroxide solu-
tion using phenolphthalein as indicator. The
aqueous portion is then separated from the xylene
and evaporated to a volume of about 70 c.c., 100 c.c.

of water is added, the mixture again evaporated
and these operations repeated several times to expel
esters, acetone, etc. Other volatile matters are then
oxidised by treating the hot solution with perman-
ganate (this does not act on the acetate), tho mix-
ture filtered, diluted to 300 c.c., and 200 c.c. of the
filtrate is evaporated to 70 c.c., treated with a few
drops of concentrated sulphuric acid and hydrogen
peroxide to destroy excess of permanganate, a
slight excess of barium hydroxide solution is added,
the mixture evaporated to a small volume, filtered

out of contact with air, and the filtrate containing
the acetate then distilled with phosphoric acid in

the usual way.—W. P. S.

Patents.

Coal, shale, or other bituminous substances; Appa-
ratus {or the loic-temperature distillation o{ .

K. Prinz zu Lowonstein, A. Irinyi,and T.Kayser.
E.P. 144,712, 10,6.20. Conv., 28.10.18.

Coal, shale, or the like is distilled in a double-

walled retort heated by steam or hot air passed
through the jacket. The retort contains a hollow
screw-conveyor through which steam or hot air is

also passed from end to end through the blades.

The conveyor is automatically scraped by means of

an endless band moving over shafts and carrying
ribs which, project downward between the blades

of the conveyor and are moved forward by the
rotation of the screw.—W. F. F.

Volatile hydrocarbons; Apparatus {or treating
carbonaceous material {or the recovery o{ .

C. C. Bujisey. E.P. 154,658, 29.7.19.

In a continuously acting retort for the low-tempera-
ture distillation of coal, lignite, or shale, the heat
is supplied entirely by the partial combustion of the
material at the bottom of the retort. Clogging of

the retort is avoided by the use of a water-cooled

ejector bar at the bottom, which removes the coked
residue alternately in opposite directions. The
temperature is kept low enough to avoid cracking

of the distillation products with formation of tar,

and the weight of the fuel bed causes the formation
of a hard coke even from cannel coal.—C. I.
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Distillation ovens. G- ./roin Wonninticm

OTen Corp. E.P. 154,819, 29.1.20.

In a retort for the low-temperature diatillafaon of

.

coal, lignite, or peat, with continuous top feed the

walls of the annular heating flu€« are inade of firej

clav brick in the upper part of the retort and of

silica brick in the lower part. Separate exito are

provided from appropriate parts of the retort lor

ammonia-, tar-, and moisture-containing gases, and

the temperatures of the different zones are regu-

lated by introducing additional gas or cooling air

through a number of holes in the annular heating

dues.—C. I.

Decolorising carbons; Process of making .

K W. Mumford, Assr. to Refining Products

Corp. U.S.P. 1.359,094, 16.11.20. Appl., 23.3.18.

A STIFF pasty mixture containing powdered coal-

like matter, tarry matter, and ammoniacal liquor,

is charred in a- vented retort through which steam

is passed to facilitate the removal of vapours, and

the temperature is slowly raised to above 600° C.

—J. H. Ij.

Mantles for gas lighting by incandescence. R. H.
Stevens. E.P. 154,138, 2.6.20.

To increase the mechanical strength of incan-

descence mantles they are treated with a thin paste

formed of kaolin or like clay mixed with phosphoric

acid or with phosphoric acid and aluminium

silicate.' In the case of inverted mantles, the

supporting ring is preferably roughened or pro-

vided with holes to facilitate adhesion of the paste,

and the paste is applied to the regions around and

adjacent to the ring. In the case of upright

mantles, the loop and shoulder are coated, prefer-

ably on the inner and outer sides. The paste may i

be applied to mantles in course of manufacture or I

subsequently.—J. S. G. T. ,

Metal filament; Process for heating a to any
]

desired temperature. Siemens uiid Halske A.-G.

G.P. 325,644, 18.9.18.
|

A rosiTiVELY charged electrode is arranged in prox-
j

imity to the filament so that a current passes i

between it and the filament, and tho heating ;

current of the latter is so regulated that a definite
1

relation between the saturation current and the
;

heat energy is obtained. For example, for the pro- 1

duction of a standard lamp which will always give I

approximately the same amount of light, a metal

electrode is arranged near to the filament so that a

stream of electrons passes between them,—.1. B. P.

Arc lamp carbons; Metal-coated . Siemens-

Schuckertwerke G.m.b.H. G.P. 325,803, 29.6.19.

Conv., 2.10.17.

Cathode carbons for arc-lamps taking heavy

currents are provided with a number of channels

or depressions which are completely filled by the

metal coating. The latter consists of first, a thin

coating of a noble metal, e.g., silver, then a thicker

coating of a base metal, e.g., copper.—A, R. P.

lII.-TAfi AND TAB PBODUCTS.

Lignite tar oils; Composition of . A. Griin and
E. Ulbrich. Z. angew. Chem., 1920, 33, 295—296.

A LIGNITE tar oil (b.p. 180°—260° C.), obtained from
a Mond gas producer, after removal of phenols and
amines, was distilled with superheated steam; it

had b.p. 240°—260° 0., sp. gr. at 17-5° C. 0 940,

and iodine value (Wijs) 54’84. The bromine addi-

tion value was 11*06 and the bromine substitution

value 48*78. The oil w*as then freed from olefines

i.iM naphthylenes ” in the usual way, i.e., with a
mixture of concentrated and fuming sulphuric acid

and then by means of the formolite reaction; the

bromine addition value was thereby reduced to

0, whilst the bromine substitution value was still

about 29, showing that saturated hydrocarbons were

present which combined with bromine. The iodine

value of the oil does not, therefore, represent the

amount of unsaturated substances in the oil.

—W. P. S.

Benzene; Freezing point of wet — and the influ-

ence of drying agents. N. V. Sidgwick. Chem.
Soc. Trans., 1920, 117, 1340—1343.

The- freezing point of repeatedly purified, dry

benzene is lowered 0*100° C. by saturation with

water. On the addition of various dehydrating

agents water is withdrawn from the benzene to

varying extents depending on the efficiency of ^e
drying agent employed, and the freezing point is

correspondingly raised, and a convenient method

is thereby afforded for determining tho relative

effieiency of the drying agents. This efficiency will

be the same (at temperatures near 5° C.) for a solu-

tion in any solvent in which tho drying agent is

insoluble. The freezing point of the wet benzene

was raised by various drying agents as follows :
—

sodium sulphate, 0*024° C.
;
potassium carbonate,

0*061°; copper sulphate, 0*089°; calcium chloride,

0*091°; sodium hydroxide, 0*098°; phosphoric oxide,

0*100° C. The removal of water by phosphoric

oxide is therefor apparently complete.—G. F. M.

Sulphonativn; Catalytic action of iodine in . I.

•T. N. Ray and M. L. Dey. Chem. Soo. Trans.,

1920, 117, 1405—1407.

Iodine acts as a positive catalyst in sulphonation.

Ordinary concentrated sulphuric acid (sp. gr. 1*84)

with a trace of iodine can advantageously be used

in place of fuming sulphuric acid. The nature of

the product is sometimes changed, thus rendering

easy the preparation of acids otherwise difficult to

obtain. The catalytic sulphonation is facilitated by

the presence of an amino-, hydroxy-, or halogen-

group, proceeds with less ease *with carboxylic acids,

and is inhibited by the nitro-group, and proba'bly

also by the sulphonic-group, since disulphoiiic acids

are never obtained. There is an optimum tempera-

ture for each reaction at which maximum trans-

formation takes place. Among the more note-

worthy results toluene gives a 90—95% yield of the

p-sulphonic acid, benzoic acid a 95% yield of the

orfAo-acid, and chlorobenzene an 85% yield of the

2)nr«-acid.—G. F. M.

Naphthalene-2.7- and 1.6-disulphonic acids; Method

for the detection of . J. A. Ambler. J. Ind.

Chem., 1920, 12, 1194—1195. (6'/. J., 1920, 815 a.)

The dry acetone-insoluble ;3-naphthyIamine salts of

the acids are boiled with a small quantity of a

mixture of 95% alcohol, 4, and water, 1 vol., the

mixture filtered, and the filtrate cooled; the

/5-naphthylaraine salt of the 2.7-disulphonic acid

crystallises out. Another portion of the dry salts

is boiled with water and titrated with Jf/1 sodium

hydroxide solution, using phenolphthalein as indi-

cator; the precipitated amine is filtered off, and

the filtrate evaporated to dryness. The dry residue

is dissolved in tw*ico as much water as the volume

of sodium hydroxide solution used, and the solution

is treated with its own volume of concentrated sul-

phuric acid; on cooling, the sodium salt of the

l.fi-disulphonic acid crystallises out gradually (after

some hrs.) whilst the 2.7-acid remains in solution.

—W. P. S.

Methyl derivatives of the xylidines and naphthyl-

amines; Preparation of by catalysis. A.

Mailhe and F. de Godon. Comptes rend., 1920,

171, 1154—1155.

When a xylidine or mphthylamine is mixed with
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methyl alcohol and passed in the form of vapour
over alumina at —380° C., in all oases a
mixture of methyl and dimethyl derivatives is

obtained, the whole of the primary base being

methylat^.—W. G.

Distillation of tar. Oftermann. See IIa.

Toluene from turpentine. Mahood. See XX.

Phenols. Fuchs and Eisner. See XXI.

Patents.

Hydrogenation apparatus. The Dayton Metal
Products Co., Assees. of T. Midgley, jun. E.P.
150,991, 7.5.19. Conv., 5.10.18.

Claim is made to apparatus suitable for hydro-
genating benzene as described in E.P. 133,666 (J.,

1920, 717 a).—L. A. C.

Treating tar oils. U.S.P. 1,360,973. See IIa.

IV.-COLOUfilNG HATTERS AND DYES.

ar-Dihydro-a-naphthylamines and their derivatives.

Studies in the dikydronaphthalene series. I.

F. M. Rowe and E. Levin. Chem. Soc. Trans.,

1920, 117, 1574—1579.

The most suitable compounds to prepare for the i

purification and characterisation of a-naphthyl-
amine, its two dihydro-derivatives, and its tetra-
hydro«derivative are the benzylidene derivatives,

which are readily obtained in a pure condition from
each of the crude bases, and which, on hydrolysis,

yield the pure bases. The dihydro-o-naphthyl-
amines condense with diazonium salts, with the
direct formation of aminoazo-compounds, and they
may also be diazotised and combined with amines or !

phenols, forming azo-dyes, w'hich difi'er in shade from i

similar azo-dyes derived from a-naphthylamine or
'

ar-tetrahydro-a-naphthylamine. The shade pro- I

duced by an azo-clcrivative of o.8-dihydro-o-naph-
j

thylamine is more nearly related to'that produced ;

by a similar azo-derivative of o-naphthylamine,
I

whilst the shade produced by a 7.8-dihydro-o-naph- i

thylamine derivative is more nearly related to that
j

produced by a similar tetrahydro-a-naphthylamine
\

derivative.—F. M. R.
i

Carhazole Blue and Carbazole Violet. M. Copi-
i

sarow. Chem. Soc. Trans., 1920, 117, 1512—1550.
i

Cahbazole Blue, obtained by fusing carbazole w'ith ;

oxalic acid, is a tricarbazylmethaiie colouring i

matter of formula, (Ci2H.NH)..C:C3jH;NH.COjH,
and it may reasonably be assum^ that the methane
carbon atom is linked to each carbazole nucleus at
the p-position with respect to the nitrogen atom.
Carbazole Blue, like the triphenylmethane dyes,

|

furnishes a carbinol which gives wuth acids variously !

coloured salts, of which the formate is identical
[

with the colouring matter. The corresponding tri-
carbazylmethane, prepared by reducing Carbazole
Blue, forms white, rhombic needles, m.p. 217*^

—

218*^ C, When 9-ethylcarbazole is fused with oxalic
acid, a violet colouring matter (Carbazole Violet) is
obtained, and the carbinol and parent hydrocarbon
of this compound have also been prepared. Both
Carbazole Blue and Carbazole Violet are readily
sulphonated, and consequently the presence of a

'

phenylene group, like that of the benzyl and phenyl i

groups, makes possible the production of soluble
dyes of the triphenylmethane series.—F. M, R.

Cyanine dyes. III. Constitution of Pinacyanol.
W. H. Mills and F. M. Hamer. Chem. Soc.
Trans., 1920, 117, 1550—1562.

Pinacyanol (E.P. 16,227 of 1905; J., 1906, 368) is
an example of the class of blue sensitising dyes for

which the name carbocyanines has been proposed.
The structural formula advanced by 0. Fischer (J.,

1919, 199a) does not appear to represent the com-
position of these dyes correctly, as it contains one
atom of carbon less than is indicated by the
analytical results, whilst the representation of the
carbocyanines by Wise, Adam, Stewart, and Lund
(J., 1919, 456a) as dimethyl derivatives of the true
cyanines is not in accord with their photo-
sensitising action, nor does it agree with their
behaviour on oxidation. The most probable
structure of the carbocyanines appears to be

:

NR INK
In the case of Pinacyanol, R represents the
ethyl radicle. There thus appear to be three types
of cyanines, tho true cyanines, the isocyanines, and
a third type, at present unknown in the quinoline
series, of which the carbocyanines are an example
ill which the !CH. group connecting the two quino-
line nuclei has been replaced by the chain
:ch.oh:ch.—F. m. r.

Quinoeyanines. 11. 0. Fischer and G. Scheibe.
J. prakt. Chem., 1919, 100, 86—90.

By the action of 4-phenylquinolylmethiodide on the
4!^-basc of 2-mcthyl-4-quinolylmethiodide a red dye-
stuff is produced, which is identical wuth that pre-
viously obtained by treatment of the 'F-base in
ethereal solution with air and carbon dioxide
(J., 1919. 199a), and is therefore 4.4'-diphenyl-
4^-isocyanine. 4.4'-Diphenyl-6.6'-diraethyl-'4^-iso-

cyanine is obtained by the second method from 2.6-

dimethyl-4-phenylquinolyImethiodide. The parent
^-isocyanine is prepared by the addition of

potassium hydroxide in excess to a solution of
2-iodoquinolyImcthiodide and quinaldylmethiodide
in hydrochloric acid. {Cf. J.O.S., Jan.)—-J. K.

“Furol Green.’^ 0. Fischer and L. Grahl. J.
prakt. Chem., 1920, 100, 159—167.

The Icuco-base of Furol Green may be obtained in

•^0% yield by the condensation of furfural with
dimethylaiiiline in presence of zinc chloride, and is

converted into the dyestuff by means of lead per-
oxide. ‘"Furol Green Ae ” is similarly obtained
by the use of diethylaniline. These dyestuffs dye
.<;ilk, cellulose, and wool a brilliant yellowish-green,

but in the laet case the fastness to light is only
slight (C/. J.C.S., Jan.).—J. K.

V.-FIBRES; TEXTIIES; CELLULOSE;
PAPER.

Meth}J, alcohol from lignin. E. Heuser and H.
Schmclz. Cellulose Chemie, 1920, J, No. 6.

Paper, Nov. 17, 1920, 25, 32, 50.

All the niethoxyi groups of lignin are not removed
by the bisulphite treatment of wood for the isola-

tion of cellulose, nor by the hydrolysis of wood by
dilute acids for the saccharification of the cellulose,

whilst the lignin obtained as a by-product of Will-

statter and Zeclimcister's method of hydrolysis in

the cold with concentrated hydrochloric acid (J.,

1913, 822)
*
still retains almost the entire

methoxyl content of the original wood. This lignin

by-product, containing on the average 12—13% of

methoxyl, is therefore a valuable potential source
of methyl alcohol. By dry distillation the greater
part of the methoxyl groups is destroyed, but much
more satisfactory results are obtained by hydrolytic

methods. Distillation with dilute hydrochloric

acid (5*7%) gave acetic acid 2’53%, acetone 0T3%,
and methyl alcohol 2’50%. Steam distillation in

presence of hydrochloric acid was less satisfactory,
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giving acetic acid 0‘47%, acetone 0*53%, and
methyl alcohol 1‘04%. By far. the best results,

approximately quantitative in respect to methyl

alcohol, were obtained by heating for 2 hrs. with

dilute hydrochloric acid under 5—6 atm. pressure,

this process being repeated with the residue

from the first treatment. The total yield of pro-

ducts was acetic acid 2*19%, acetone 0*73%, and
methyl alcohol 14*83%. The demethylated residue

gave only a faint turbidity with silver nitrate by
Zeisel’s test.—G. F. M.

Patents.

Flax; Betting . B. S. Summers. XT.S.P.

1,360,329, 30.11.20. Appl., 2.12.18.

Flax is steep^ in a bath of retting liquor and the
insoluble products only are removed from the bath.

—A. J. H.

JSosf fibres of mallows; Process for separating the
. H. Kiichenmeister. G.P. 325,^, 20.12.18.

Mallow stalks are heated with alkaline liquors,
the layers of bast fibres are stripped off, and the
fibres separated and freed from mucilaginous and
insoluble substances by a thorough washing. For
Althcea cannabina 8%, and for Si^ alba 4% caustic
eoda is used. Fibres to be used for fine fabrics
should be boiled twice with alkali.

—

A. J. H.

Shrinking fabrics; Method for W, Dahse
G.P. 325,797, 25.2.19.

The fabrics are treated with strong caustic soda or
other substances with a similar action, to which
may be added substances which diminish the
fihrinkage, e.g., glycol or glycerin.—A. J. H.

Cellulose; Manufacture of from straw, wood,
and other cellulose substances. H. Oexmann.
G. P. (a) 306,325, 31.7.17, and (b) 309,259, 25.5.18.

(a) Before treatment with strong alkalis, the raw
materials are treated with solutions of weak alkalis,
e.g., lime. 100 kg. of straw is boiled first with
400—-6(W 1. of water and 5-^ kg. of quicklime, and
then with 4 kg. of caustic soda. The product is
equal to that obtained by using 9—10 kg. of caustic
S(»a only, (b) The treatment with the weak or
with the strong alkalis or both may be effect^ at a
temperature below boiling point.—A, J, H.

Balf-stuff for paper making, cellulose, artificinl

silk, etc.; Manufacture of . K. Scholz, B. P.
von Ehrenfchal, and M. von Halle. G.P. 325,918,
21.3.17.

Fibrous material as hemp, bagasse, tobacco stalks,

jute, bamboo, etc., is treated by the usual methoa
employed in digesting flax by the sulphite process,

except thaf the alkali content of the sulphite liquor
is increased to three or four times the u^iial

amount, and ie then digested with alkali.—A. J. H.

Cellulose acetate; Manufacture of compositions,
preparations, or articles having a basis of .

H. Dreyfus. E.P. 154,334, 26.8.19.

Additional aromatic sulphonamide compounds (c/.

E.P. 132,^ and 133,353; J., 1919, 896 a; 1920,
14 a), having high boiling points and insoluble in
water, which are suitable as solvents or the like in
the manufacture of dopes, films, .celluloid-like
masses, artificial silk, etc., having a basis of
cellulose acetate are: benzenemonomethylsulphon-
amide (b.p. about 180® C. at 1 mm.), benzene-
methylethylsulphonamide (b.p. 170®—175® C. at
1—2 mm.), mixtures of a- and p-toluenedimethyl-
Bulphonamides (b.p. 133®—137® 0. at 1 mm.),
mixtures of o- and p-toluenemethylethylsulphon-
amides (b.p. 188®—189° C. at 1 mm.), mixtures of
0- and p-toluenediethylsulphonamides (b.p. 136®

—

142® C. at 1 mm.), a-toluenedimethylsulp^namide
(b.p. 148®—152® C. at 2 mm.), o-tolnenediethyl-

sulphonamide (b.p. 162®—155® C. at 2 mm.),
mixtures of isomeric xylenedimethylsulphonamides
(b.p. 150®—166® C. at 1 mm.), mixtures of isomeric
xylenediethylsulphonamides (b.p. 148®—154® C. at
1 mm.), mixtures of isomeric xylenemethylethyl-
snlphonamides (b.p. 155®—156® C. at 1 mm.).
These products are all liquid at the ordinary
temperature and. form jellies on cooling. For some
applications, these aromatic dialkylated sulphon-
amide derivatives are not so good as benzenemono-
methylsulphonamide and the monoalkylated
eulphonamides specified in E.P, 132,283 and 133,353
{loc. ctf.). The new solvents may be employed with
any usual solvents or substances such as triphenyl
phosphate, tricresyl phosphate, and acid-
neutralising aliphatic derivatives of urea which are
liquid or have a low melting point.—A. J. H.

Celkdose-ester composition. J. M. Kessler, Assr.

to E. I. du Pont de Nemours and Co. U.S.P.
I,360,759, 30.11.20. Appl., 19.6.20.

The composition consists of nitrocellulose and an
acetin free from mono-acetin and free acetic acid.

—A. J. H.

Paper or other Tnaterials in sheet form; Apparatus
for drying . 0. Minton. E.P. 154,120,
26.3.20-

Paper is dried by passing it without tension
through a liquid seal into a vacuum chamber, over
numerous rollers, some of which are iran^rsed in

a heated neutral fluid, and out through the same
or a different liquid seal. Mercury may be used
for the sealing liquid and for the heated neutral
fluid. Paper having “ cockled ’’ effects may also

j

be produced by this method, and the drying
temperature may be low or high.—Av J. H.

[iSucd] paper manufacture. R. Jennison and
J. P. de Chanaz. E.P. 154,366, 9.9.19.

Wood pulp or similar cellulosic material is treated
with 20% of starch and 1 to 5% of caustic soda and
beaten for § ,

to 8 hrs. The caustic soda is

neutralised by the addition of alum or other
aluminium salt, the pulp is diluted with water,
passed through a paper-making machine, and the
paper dried. For transparent grease-proof paper,
the paper web is incompletely dried, lightly

calendered, and then friction-calendered until
transparent. If more than 20% of starch be used,
the strength and transparency of the paper are
increased.—A. J. H.

Paper pxd%i; Process of making . R. H.
McKee and A. A. Holmes. U.S.P. 1,360,658,
30.11.20. Appl., 24.5.19.

Wood which contains resin is subjected to the
action of liquid sulphur dioxide and is then con-
verted into pulp by the usual methods.—A. J. H.

Asphalts [/or sizing paper, fabrics, etc."]; Means
for lowering the melting point of , Chem.-
analyt. Lab. Schick & Horak. G.P. 325,780,
7.7.18.

The melting point of asphalt is lowered by the
addition of a terpene or an aliphatic or aromatic
alcohol. For the impregnation of yarn, fabric,

paper, cardboard, etc., asphalt containing 0*1—1%
of fusel oil is suitable.—A. J. H.

Paper; Process of re-working old . J. M.
Burby. E.P. 154,670, 22.8.19.

See U.S.P. 1,327,590 of 1920; J., 1920, 264 a.

i
Sulphite [^-cellulose’] liquor; Process for the produc-

tion of valuable organic and inorganic substances
from waste . R. W. Strehlenert. U.S.P.
1,361,506, 7.12.20. Appl., 10.5.17.

See G.P. 308,144 of 1917; J., 1918, 764 a.
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>niina apparatus for varnished or painted paper.

J. W. -V^n. E.P. 154,764, 15.10.19.

'.oneentrating sulphite-eeUulose waste lyes. E.P.

154,355. See 1.

hying cylinders. E.P. 154,508. See I.

fermentable sugars. U.S.P. 1,358,898. See XVIII.

VI.—BLEACHING; DYEING; PBINTING;

FINISHING.

Cotton dyed with sulphur colours; After-treatment

of [with copper sulphate^. A. S. Eichlin.

Text. Col., 1920, 42, 777—778.

Bleached cotton was boiled with 30% solution of

sodium sulphide containing sodium carbonate,

thoroughly washed, and treated with 3% of copper

sulphate and 14% of acetic acid. It absorbed 0 04%
of copper. Under similar circumstances, un-

bleached cotton absorbed 01% Cu. Tbe following

amounts of copper were fixed by cotton dyed with

various sulphur, dyes:—5% Sulphur Olive 0.

(Metz), 0'20% Cu; 10% Sulphur Olive 0. (Metz),

0'36%; 5% Thiogene Blue B. (M.L.B.), 0 04%; 5%
Thiogene Orange R. (M.L.B.), 0 04% ; 5% National

Sulphur Blue B.D., 0 06%: 5% National Sulphur
Blue L., 0'06%

; 5% Thiogene Yellow 5 G. cone.,

017%; 5% Thiogene Gold Yellow A., 0'18%;

5% Thiogene Yellow G.G., 0‘16%; 5% Thiogene

Yellow G.H., O'15% ; 5% Thiogene Deep Blue 2 R.L.
cone., 0'03%

; 5% Thiogene Brown 3 R., 0 07%;
5% Katigen Yellow Brown (Bayer), 0'08% Cu.

—A. J. H.

Patents.

Fabrics; Method of dyeing and preserving .

0. L. Cole (C. H. Cole extrix.). U.S.P. 1,361,139,

7.12.20. Appl., 6.6.17.

Texth-e fabrics are treated with a solution of tannic
acid and are subsequently immersed in a bath
formed by suspending calcium carbonate in a
solution of copper sulphate.—A. J. H.

Fireproofing and for watcrpi'oofing treatment of

materials. A. Arent. E.P. 132,813, 20.9.19.

Conv., 20.9.18.

Fabeics are rendered fireproof by treatment with
a solution of an antimony or bismuth salt (pre-

ferably antimony trichloride) in a volatile carbon
[

chloride solvent such as carbon tetrachloride or

chloroform, evaporating off the solvent, and
hydrolysing the remaining antimony salt by expos-
ing the fabric to steam or water. If the fire-

proofing solution contains a vulcanisable gum of
the caoutchouc type or gutta-percha, the fabrics

are also rendered waterproof. A eolution of
anhydrous antimony tri-iodide in carbon bisulphide
may also be used.—A. J. H,

VII.-ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Sulphur and sulphuric acid; Preparation of
from dlkaline-earth sulphates. E. H. Riest’nfeld.

J. prakt. Chem,, 1920, 100> 115—168.

The reduction of kieserite by carbon does not take
place solely according to the equation

2MgSO,+C=2MgO+2SO,+CO„
but is at least partly represented as follows :

—

MgSO,+C=MgO+SO,+CO,
because sulphur is always found in th© residue
when less than one atomic proportion of carbon is

employed. The best results are obtained with the

proportion 111 at 750°—850° or l‘5ll at 960° 0.,
when the sulphur is almost entirely converted into
sulphur dioxide, with a little free sulphur. Greater
proportions of carbon do not produce the favourable
effect which might be expected. The reduction of
gypsum and anhydrite by carbon takes place fairly

rapidly from 700° C. upwards approximately accord-
ing to the equation CaSO.+3C=CaS+OGa+2CO.
Strontium and barium sulphates behave similarly.
The equilibrium Ca8+HjO+COj7lCaCO,+H,8
cannot be utilised for the disposal of the calcium
sulphide obtained as above, since temperatures,
e.i;., 700° C., at which it is sufficiently rapidly
attained, very largely favour the formation of
calcium sulphide. At 800°—1000° C. the reaction,
CaS0^+CH^ = CaS+C03+2Hj0

,
would probably

permit complete reduction, if sufficiently prolonged,
but below 800° C. dehydration alone occurs. Above
1100° C. some oxide is produced, probably according
to the equation, CaS+HjO=CaO+H,S, and, as
would therefore be expected, excess of steam at
1200°—1300° C. favours complete removal of the
sulphur. This is, however, obtained almost entirely
as sulphur dioxide and sulphur—chiefly th© latter
when only a slight excess of steam is used—partly
owing to dissociation of hydrogen sulphide and
partly owing to its reaction with steam. The
amounts of sulphur dioxide and sulphur produced by
th© action of steam on calcium sulphide agree with
the above statement. Further, calcium sulphate
is converted directly into the oxide by treatment
with water and steam at 1200°—or, more than six

times more rapidly, at 1300°. Owing to the reduc-
tion of sulphur dioxide by carbon monoxide and
hydrogen, sulphur is the chief product, only 50%
of sulphur dioxide being obtained even when 850
times the theoretical proportion of steam is em-
ployed.—J. K.

Nitrogen in nitrates and nitrites; Determination
of by copper-magnesium. T. Arnd, Z.

angew. Chem., 1920, 33, 296—298.

In a method described previously by the author (Z.

angew. Chem., 1917, 30, 169), in which the nitrite

or nitrate is reduced to ammonia by distilling with
copper-magnesium alloy and magnesium chloride

solution, an excess of the latter is required to pre-
vent tho interference of -sulphates and other salts.

At least 2'5 g. of the alloy must he used for each
0‘5 g. of nitric nitrogen present.—W. P. S.

Potash in v:ood ashes and treater dust; Modified
method for the determination of uater-soluble

, H. D. Haskins. J. Assoc. Off. Agric.
Chem., 1920, 4, 82—84.

Freshly inade dry ashes and dry treater dust will

yield appreciably more water-soluble ^potash if

allowed to remain in contact with water ror several

hours previous to extraction with boiling water.
In the case of ash products which contain a con-
siderable amount (12—30%) of w^ater very little

advantage results from the preliminary soaking in

water.—W. G.

Potassium platinichloride ; Composition of ~—

.

A. Vurtheim. Chem. Weekblad, 1920, 17, 637

—

640.

Potassium platinichloride reaches constant weight
after drying for 2 hrs. at 150° C., but this treatment
is not enough to remove all the enclosed water, and
precipitation from aqueous solution by means of

alcohol and drying at 110° C., gives results which
agree better with the formula K^PtCh. The
accuracy of the accepted atomic weight of platinum
is questioned. {Cf. J.C.S., Jan.)—S. I. L.

Leucites and leucitic minerals; Analysis of .

G, Tommasi. Ann. R. Staz. Chim.-Agrar.
Sperim., 1917-1919, 11., 9, 95—106.

1*25 GRAM of the leucite or leucitic mineral, ground
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to an impalpable powder, is treated m a cowered

beaker with about 45 c.c of hydrochloric ^id and

5 c.c. of nitric acid, first for 2 hrs on a water-bath

and then tor 20 mins, on a sand-bath The in-

soluble silicious matter is then estimated m the

ordinary way, the alkalis are isolated as usual and

the potassium estimated by the perchlorate method.

This procedure gives results agreeing with those

obtained when the mineral is attacked by hydro-

fluoric acid or by ammonium chloride and cajciura

carbonate according to the Lawrence Smith

method.—T. H. P.

Elecfrohjtes;
number.)
46—64.

Flocculating potce.r of . (Opacity

N. BacL J. Chim. Phys., 19M, 18,

From experiments on colloidal ferric hydroxide and
arsenic trisulphide, the author concludes that the

power of electrolytes to effect the flocculation of

colloidal sols may be determined accurately by

dropping the electrolyte solution at intervals of

precisely 20 secs, into a measured volume of the

sol contained in a glass cylinder of 20 c.c. capacity

and observing the amount of electrolyte required

to produce .a definite turbidity. The opacity

number is the inverse of the amount of electrolyte

required; that of potassium chloride is taken as

unity. The relative opacity numbers of ta-o electro-

lytes depend solely on the nature of the colloidal

sol, and may even be independent of the chemical

nature of the sol. The flocculating powers of

the alkali-ions and halogen-ions decrease in

the following order: Cs, Rb, NH,, K, Na,
Li and Cl, Br, I. Other things being equal, any ion

will flocculate an oppositely charged sol or protect

a similarly charged one in proportion to the amount
of charge on the ion. The flocculating power is

much greater than the protective power. In the

case of halogen ions, the differences between the

potentials required to discharge them are propor-

tional to their flocculating power. When various

electrolytes have a common ion their flocculating

powers are additive. Colloidal sols are extremely

sensitive to trpees of polyvalent impurities.

Divalent ions have about 30 to 40 times the floccu-

lating power of univalent ions, and trivalent ions

have about 12 times the flocculating power of

divalent ions.—A. B. S.

Cupric hydroxide; Solubility of in concen-

trated sodium hydroxide solution. ‘E. Muller.

Z. angew. Chem., 1920, 33, 303—305.

CoxcENTR.'iTED sodium hydroxide solution dissolves

cupric hydroxide, yielding a violct-blue, unstable

solution; in the case of 48% sodium .hydroxide

solution the copper content may amount to about

3%. Tho*author discus.ses the matter from a

physico-chemical point of view, and concludes that

the solution of the copper hydroxide is due to the

formation of complex ions.—W. P. S.

Carbonyl chloride; Preparation and physical pro-

perties of . R. H. Atkinson, C. T. Hcycock,
and W. J. Pope. Chem. Soc. Trans., 1920, 117,

1410-1426.

Carboxyl chloride is most conveniently prepared
in qna^itity by the method, originally described by
Paternb (Gaz. Chim. Ital., 1878, 8, 233), of passing
chlorine and carbon monoxide over charcoal. The
wood charcoal used in the Army box respirator

proved the most efficient for the purpose, effecting
complete and rapid conversion of the mixed gases
into carbonyl chloride at ordinary temperatures,
50° C. below that at which it began to show
catalytic activity towards a mixture of hydrogen
and chlorine—a fact of importance when carbon
monoxide containing hydrogen is used. Dissociation

of carbonyl chloride begins at temperatures above
200° C. ; at 309° C. it amounts to 5'61%, and at

503° C. 65—56%. The vapour pressure of car-

bonyl chloride was determined between 100° 0. and
—1&° O. The vapour pressure curve begins to fall

rapidly only below -40° 0., hence considerable

losses will occur in the manufacture unless the

effluent gas is either cooled below this temperature

or scrubbed with a suitable solvent, such as toluene,

xylene, or chlorobenzene, in which the gas is readily

soluble. Carbonyl chloride freezes at -126° C.,

its sp. gr. at 0° C. is 1'435, and the mean coefficient

of cubical expansion between -79° and -t-49'9° C.

is 0 00177.—G. F. M.

Carbon dioxide; Preparation of pure . R. C.

Farmer. Chem. Soc. Trans., 1920, 117, 1446

—

1447.

The difficulty of preparing carbon dioxide free from
air, oven when all the solutions used in making the

gas are previously boiled, is overcome by using

solutions of potassium bicarbonate and sulphuric

acid, each of which is freed from air by bubbling

carbon dioxide through it before the two are

brought together. A convenient generator for the

purpose consists of a Woulff’s bottle, into two necks

of which pear-shaped funnels with long wide stems,

containing the respective solutions, are fitted, a

narrow extension passing down to dip just beneath

the surface of a layer of mercury in the bottom of

the bottle for the purpose of preventing back

diffusion. A branched gas-delivery tube is fitted

into the third neck of the Woulff’s bottle from, one

arm of which the gas is drawn off as required

through a glass stop-cock, whilst the other arm
leads to the top of the pear-shaped funnels, and a

tube passed down the stems of each so as to bubble

the gas through the columns of liquid. The flow of

the reagent solutions into the bottle is automati-

cally regulated by the gas delivery stop-cock; when
this is shut, the back pressure prevents any further

quantity of solution entering the bottle. Once
started the apparatus need never be disconnected,

and spent liquor can be drawn off by means of a

glass tube passing through the neck to just above

the surface of the mercury.—G. F. M.

: Patents.

' Acid.sfe.n., nitric acid]; Production of . C. L.

I

Tayntor. U.S.P. 1,361,416, 7.12.20. Appl., 29.11.10.

I Sui.i'BVBic acid is added to sodium nitrate in a

: number of generating stills, delivering into a

j

couiinon expansion chamber, which in turn is con-

]
nected with several “bleachers” and condensers

i

arranged in parallel, and eoramunicating with a

I

common scrubbing tower.—C. I.

! Potassium sulphate and hydrochloric acid; Mami-
' factuie of . Fabr. de Prod. Chim. de Thann

et de Mulhouse. E.P. 1.54,111, 27.2.20. Conv.,

j

4.12.19. Addn. to 137,296 (J., 1920, 516 a).

j

In the process described in E.P. 137,519 (J., 1920*,

I
689 a), the three stages of desiccation, heating at

!
300° -C., and heating at 700°—800° C., may take

1
place ill a single direct-flame furnace, or in a com-

!
pound direct-flame and muffle-furnace

;
instead

: of operating in three stages the process may be

i conducted progressively in a single furnace, care

i being taken to keep the mass solid and, porous,

i Aqueous sulphuric acid containing more than 70

—

i
72% SO, may be used, the proportions being such

as to retain the pulverulent nature of the mixture.
—W. J. W.

Sulphate of ammonia; Manufacture of and
apparatus therefor. N. Wilton. E.P. 154,328,

26.8.19.

Wet ammonium sulphate from the
_

saturator is

thrown .into a tilting vessel fitted with a lid and
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mounted on trunnions, and having a perforated
false bottom. The adnerent mother-liquor and most
of the free acid are then removed hy blowing in
dry steam at 70-y80 lb. pressure, with or without
air. The remaining free acid may be neutralised
by introducing ammonia gas. The vessel is tilted

to the side opposite to the saturator to remove the
dried salt.—C. I.

Soda; Process of manufacturing . T. Nishi-
gawa. TJ.S.P. 1,359,097, 16.11.20. Appl., 30.9.19.

In the ammonia-soda process the mother liquor
from which sodium bicarbonate has been separated
is treated with sodium chloride, and then cooled
aritt treated with sufficient ammonia gas to convert
thq bicarbonates still in solution into normal car-
bonates, whereupon ammonium chloride separates
out. The residual mother liquor is again us^ as 1

brine for the production of sodium bicarbonate. I

—J. H.L. !

Manganese-containing bodies [manganese chloride];

Producing . A. A. Wells, Assr. to National
Carbon Co. TJ.S.P. 1,359,640, 23.11.20. Appl.,
29.6.18.

The spent mixture from dry batteries is treated

with hydrochloric acid, carbonaceous material is

filtered off, and the filtrate boiled to drive off

chlorine and excess acid. The solution is digested
with freshly precipitated manganese carbonate to

precipitate iron compounds and filtered.

—J. S. G. T.

Magnesium chloride and the like; Method of
making . E. 0. Barstow, Assr. to The Dow
Chemical Co. TJ.S.P. 1,359,782, 23.11.20. Appl.,
1.3.18.

Slaked dolomitic lime is treated with sulphur
dioxide and carbon dioxide, and calcium chloride
is added to the product.—W. J. W.

Phosphate; Process for the manufacture of .

G. R. Brobst. U.S.P. 1,360,248, 23.11.20. Appl.,
26.3.19.

A MixTUBE of phosphate rock, felspar, limestone,
iron ore, furnace slag, and sodium carbonate is cal-

cinedj and the volatile products are 'collected with
the aid of a spray of dilute ammonia.—W. J. W.

Carbonyl chloride; Process of making . S.

Peacock. TJ.S.P. 1,360,312, 30.11.20. Appl.,
29.10.19.

Carbonyl chloride is produced by passing a mix-
ture of air and chlorine over heated carbonaceous
material.—D. F. T.

Molybdenum compounds; Production of ——. G.
Richter, Assr. to The Chemical Foundation, Inc,

U.S.P. 1,360,581, 30.11.20. Appl., 12.7.17.

Renewed, 19.4.20.

A MATERIAL containing molybdenum is treated with
a sulphurising agent and water, and the resulting
solution treated with a desulphurising agent.

—A. B. S.

•

Permanganate; Process for electrolytic production

of . R. E. Wilson and W. G. Horsch. U.S.r.

1,360,700, 30.11.20. Appl., 29.11.1S.

An anode containing mangj\nese is employed in the
continuous electrolysis of an electrolyte consisting
of a solution of an alkali carbonate as anolyte and
a caustic alkali solution as catholyte. The solution
of alkali carbonate is added continually and the
electrolyte is kept in circulation.—J. S. G. T.

Oxides in neutral water solutions' Electrolytic pro-
duction of . S. Fry. U.S.P. 1,361,041,
7.12.20. Appl., 13.11.16.

Hydrated oxides are produced direct from metals
by employing the metal as anode in the electrolysis
of an aqueous solution of a salt of sodium, potas-
sium, ammonium, or calcium, of such concentration
that the metal is deposited as hydrated oxide.

—J. S. G. T.

Acid ammonium phosphate; Process for the pre-
paration of . Gewerkschaft ver. Constantin
der Grosse. G.P. 307,093, 20.5.14.

Ammonia is passed into a solution of phosphoric
acid of 30"^ B. (sp. gr. 1‘26) until the specific gravity
rises to 1'28 (32° B.), whereby acid ammonium
phosphate is precipitate.—A. R. P.

Combustion of nitrogen; Process for . Process
for the separate preheating of reacting gase,s^
especially for combustion of nitrogen. Gewerk-
schaft des Steinkohlenbergwerks “ Lothringen,^’
and M. Kclting. G.P. (a) 325,800, 28.10.10
(Addn. to 324,264; J., 1920, 783a), and{B)326,228,

(a) The finely divided carbon added to the reacting
gases in the combustion of nitrogen in a hydrogen
or carbon monoxide flame is introduced into the
gases by passing them through a preheater over

;

heated carbon compounds, e.g., fused anthracene.
(b) The reacting gases (heating gas and air) are
passed in layers through the narrow channels of a
preheater into the combustion chamber. The hot
issuing gases from the latter serve to preheat fur-
ther quantities of the gases.—A. R. P.

Kieserite; Separation of from a mixture of

f

ioiassium chloride and kieserite suspended in a
iquid. Kaliwerke Grossherzog von Sachsen
A.-G., and K. Hepke. G.P. 326,156, 9.4.18.

The liquid in which a mixture of kieserite and
potassium chloride is suspended is passed through
an open channel or closed tube into a long*, deep,
and narrow trough provided with a conve5’or belt
running in the opposite direction to the flow of

liquid. The kieserite alone settles. The finer and
slimier the kieserite is. the longer and deeper the
trough should be.—A. R. P.

Salts o/ irivalent chromium; Process for the pi‘e-

paration hf —— , Choni. Fabr. vorm. Weiler-ter
Meer. G.P. 326.268, 17.11.18.

Waste gases containing sulphur dioxide, e.g., the
issuing gases from the manufacture of sulphuric
acid, are passed through a solution of chromic acid
or an acidified solution of its salts.—A. R. P.

Chlorides; Process and apparatus for electrolytic

decomposition of . B. Cataldi. E.P. 127,255,

20.5.19.

Conv., 20.5.18.

See U.S.P. 1,336,281 of 1920; J., 1920, 405 a.

Nitrogen; Method and apparatus for the fixation of
atmospheric . J. S. Island. E.P. 154,356,
3.9.19.

See U.S.P. 1,316,445 and 1,317,705 of 1919; J., 1919,
819 A, 901 A.

Sulphate of ammonia; Manufacture of neutral .

I

P. Parrish and W. A, M. Valon, AsSrs. to South

I

Metropolitan Gas Co. U.S.P. 1.360.785, 30.11.20.
' Appl., 11.8.19.

See E.P. 141,819 of 1919; J., 1920, 447 a.

Hydrogen : Manufacture of . S. W. Bray and
I. H. Balfour, Assrs. to British Oxygen Co.

U.S.P. 1,360,876, 30.11.20. Appl., 31.3.20.

See E.P. 144,751 of 1919; J., 1920, 571 i.
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VIIl.-<iLASS: CERAMICS.

Gla»; Annealing temperature of— F-

and G. Berndt. Z. tech. Phys., 1920, 1, 51—58.

. 1920. 91. IV.. 642-643.

The annealing temperature of a glass may be deter-

mined by measuring the difference between the re-

fractive indices of the ordinary and extraordinary

rays of light passed through the glass before and

after cooling from various temperatures between

200“ and 600° C., and plotting this difference

against the temperature of the glass before cooling.

The graph so produced is a hyperbolic curve with a

sharp bend at the annealing temperature. This

point is independent of the size of the specimen and

of the rate of cooling within wide limits. The de-

formation temperature (i.e., the temperature at

which a K-mm. cube set on one of its corners on a

specimen of the polished glass and half embedded in

kieselguhr makes an appreciable impression on the

glass after 6 hrs. ’ heating) is about 30° C. below the

temperature at which two plates of the glass per-

manently cohere, and 40°—,50° C. higfier than the

annealing temperature of flint glasses and 70°

—

100° C. higher than the annealing temperature of

crown and barium glasses made at the Sendling

works. The deformation temperature of a glass is

characteristic, but is also a function of the duration

of the heating and of the size of the specimen.
—A. B. S.

lead glasMt; Composition of . R. J. Mont-
gomery. J. Amer. Ceram. Soc., 1920, 3, 900

—

912.

Thirtt-two lead glasses are discusse<^ the com-
positions being expres.sed as rRO,lSiO,, x lying

between 0'30 and 122, and the refractive index
varying from 1'51 to 1'95. The influence of RO
content and PbO in RO content on refractive index
and dispersive power are shown graphicall.y. A
linear relationship connects the refractive index
and the PbO in the RO content. Some lead glasses

contaio free silica, others consist of lead silicates

containing no alkali but having an excess of lead

oxide, which the' lead silicate must take into solu-

tion to give a glass.—H. S. H.

Clays of low plasticity and strength ; Effect of wet
grinding, screening, electrolytes, and dextrin on

. H. W. Douda. J. Amer. Ceram. Soc.,

1920, 3, 885—892.

The dry strength of clays is increased by wet grind-
ing for 2 hrs., additional increases being obtained
by adding 1% of caustic soda and wet grinding,
screening through a 150-mesh sieve, or adding 1%
of dextrin. The plasticity of th clays is increased
by wet grinding, screening, and the addition of 1%
of dextrin. Caustic soda causes the clay to become
tougher and more diflScult to mould. The drying
shrinkage is increased, the apparent density de-
creased, and the water of plasticity increas^ by
wet grinding. The fineness of grain of the clay is

increased by wet grinding and further increased by
adding 1% of caustic soda. The strength of the
clays after burning to cone 2 is increased by the
above treatments.—H. S. H.

Seat p'ansmission of brick and high-temperature
insulating materials, R. A. Horning. J. Amer.
Ceram. Soc., 1920, 3, 865—876. .

A TEST-PIECE was heated electrically by coils of wire
in contact with it. The cool end rested on a water-
cooled plate, baffles causing the water to flow in a
zigzag path across the plate. Only the heat passing
through the central part of the heated area (about
1/9 of the whole area) was measured, the quantity
being obtained from the current and fall of voltage
in the central heating coil. The temperature of the
hot faoe was given by a thermo-couple embedded in

it, and the average temperature of the water enter-

ing and leaving the cooling plate gave the tempera-
ture of the coot face. By replacing the cooling

plate by electrically heated ooils of wire, a constant
difference of temperature was maintained between
the faces and the heat transmission measured for
different temperatures of the hot face. The
materials examined, arranged in order of decreasing
thermal conductivity, were magnesia brick, silica

brick, vitrified building brick, firebrick, re-pressed
bnrn^ kieselguhr brick, natural kieselguhr brick
perpendicular to grain, “ nonpareil ” insulating
brick, and “ nonpareil ” high-pressure block. The
conductivities increased with rise of temperature up
to 1500° F. (815° C.).—H. S. H.

Vermilion colour [for glazes'] from uranium. C. F.
Binns and F. Lyttle. J. Amer. Ceram, ^tc.,

1920, 3, 913—914.

A BRIGHT vermilion colour is given by a glaze corre-

sponding approximately to the mixture : red lead

57%, felspar 20%, zinc oxide 2%, flint 12%,
uranium oxide 9%, and fired to cone 04 in closed
saggars. The amount of uranium oxide present
must not vary greatly. Some difficulty is ex-
perienced in protecting the uranium oxide from
reducing influences.—H. 8. H.

Patents.

Glau; Means for obtaining from a furnace.
The Empire Machine Co., Assees. of B. D.
Chamberlin. E.P. 138,895, 9.2.20. Conv., 15.11.1.5.

A GLASS furnace having a suitable orifice through
which a stream of glass may flow is provided imme-
diately beneath the orifice with a shearing
mechanism through which a cooling medium flows.

To prevent “ scarring,” due to chilling of tho glass,

the orifice and shearing mechanism are enclosed in a
supplemental heating chamber, so that the severed
and chilled ends of the glass are immediately re-

heated. By varying the temperature in the supple-
mental chamber the rate of flow of the glass and the
cross-sectional area of the severed charge are con-
trolled.—H. S. H.

Glass; hnpts. in and apparatus for the manufacture
of . A. Ferguson. E.P. 154,251, 28.5.19.

Glass-maxing materials are fed into a trumpet-
shaped melting chamber with a dome-shaped top.
Gas and air are forced in a tangential direction
into the upper part of the melting chamber and by
their whirling movement form a vortex into which
fall the particles of glass-making materials. The
materials react, are driven on to the walls, and drop
or drain into the tank furnaoe placed below, and
arc refined there by the heat from the gases entering
the tank furnace from the melting chamber. Waste
gases may be used to preheat the gas and air or the
glass-making materials.—H. S. H.

Glass-annealing leer [l«Ar]. E. E. Milner and W.
J. Lytle, Assrs. to H. L. Dixon Co. U.S.P.
1,361,604, 7.12.20. Appl., 1.8.19.

A LEHR is provided with several groups of heating
flues surrounding the major portion of the anneal-
ing chamber. In one group of flues the heating
medium passes in opposite directions in adjacent
flues, whilst in another group the heating medium
travels upwards and in the same direction in adja-
cent flues. The upper portion and sides of the lehr
are covered with heat-insulating material of pro-
gressively decreasing thickness towards the rear end
of the annealing chamber.—A. B. 8.

Basic refractory composition and process of making
the same. H. P. Bassett. U.S.P. 1,360,355,
30.11.20. Appl., 15.10.19.

T^ composition consists of a mixture of magnesian
limestone, iron, a compound of silicon, and sodium
chloride.—A. B. 8.
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Kin; Combined muffle and open tunnd .

P. d’H. Dressier, Assr. to American Dressier
Tunnel Kilns, Inc. U.S.P. (a) 1,360,625 and
(b) 1,360,626, 30.11.20. Appl., (a) 26.1.30: (b)

28.5.19. (b) Renewed 18.5.20.

(a) a tunnel kiln has an elongated kiln chamber
formed of two sections placed end to end. A muiSe
extends longitudinally in one section gnd com-
municates with the other section at the junction of

the two sections. The burning gases and products
of combustion flow longitudinally through the
interior of the muflSe and the interior of the other
kiln section, (b) In a tnnnel kiln with a kiln
chamber formed of two sections as in (a), a com-
bustion chamber, separate from the kiln chamber,
extends longitudinally in one of the sections and
communicates with the other section at the junction
of the two sections. Air and fuel enter the com-
bustion chamber at tbe end remote from the other
section. The products of combustion are drawn
from the combustion chamber through the other
section.—H. S. H.

Dryer for day or ceramic products. I. M. Justice,
Assr. to The Manufacturers’ Equipment Co.
U.S.P. 1,360,845, 30.11.20. Appl., 3.5.19.

The dryer comprises drying tunnels with fuel
passages extending beneath and means for moving
the ware through the tunnels. Air enters through
inlets placed at the receiving ends of the drying
tunnels and is gradually heat^ as it passes through
the dryer. The fuel tunnels and the drying tunnels
communicate with a stack.—H. S. H.

Enamel coat on steel; Process for producing a single
white . S. Rieser, Assr. to The New England
Enameling Co. U.S.P. 1,.360,317, 30.11.20.
Appl., 21.11.16.

In the production of white enamel on steel the frit

is ground with water and clay, and a portion only
of the soluble enamelling constituents removed.

-H. S. H.

Enamels; Process for making . G. Rupprecht,
Assr. to The Chemical Foundation, Inc. U.S.P.
1,360,585, 30.11.20. Appl., 4.6.17.

Enamels are made by subjecting the raw materials
to the direct action of a flame, the molten substance
being supported on an unmolten mass of the same
raw materials and prevented from coming into
contact with foreign matter.—A. B. S.

Glass surfaces; Decorating . K. Warga
E.P. 148,304, 9.7.20. Oonv., 16.8.16.

See U.S.P. 1,283,608 of 1918; J., 1919, 76 a.

Glass: Apparatus employed in manufacture of
hollow articles of . A. Ferguson. B.P.
154,252, 28.5.19.

Glass; Delivery^ of molten [to moulds], British
Hartford-Pairmont Synd., Ltd. From Hartford-
Fairmont Co. E.P. 154,861, 25.6.20.

DL-BUILDING HATEBIALS.

Lime plaster; “ Popping ” (unsoundness) of .

W. E. Emley and C. H. Bacon. J. Amer. Ceram.
Soc., 1920, 3, 877—884.

The “ popping ” of a lime plaster is caused by
grains of a material which hydrates slowly and
expands as it hydrates. Such material may be a
compound of calcium with silica, alumina, or iron,
or an incompletely oxidised salt of iron, and may
^me from the ash of the fuel or from impurities in
the limestone or sand. By rejecting all lumps of
lime encrusted with vitreous material, screening

hydrated limethrough a No. 48 sieve, and soak-
ing all lime putty overnight before using it as a
plaster, all danger of “ popping is removed. The
sand should not contain more than 1% of sodium
and magnesium chlorides.—H. S. H.

Patents.

Exotic woods; Process for reducing or softening the
colours of . p. E. Simon. E.P. 141,052.
30.3.20. Conv., 9.4.18.

The wood is immersed in acid, preferably nitric acid
(sp. gr. 1*04—1’26), then dried rapidly at the
maximum temperature which it can endure without
charring, and afterwards well rinsed in water.
Rosewood veneers are immersed for i hr. in oxalic
acid solution at 80® C., rinsed in water at the same
temperature, and the moist wood treated as de-
scribed above. A mixture of hydrochloric and
mtric acMs of sp. gr. 102—106 at 30®—40® C. imay
be used instead of nitric acid if a redder colour is
desired. To lessen the visibility of the grain a pre-
hminary immersion for 24 hrs. in 90% alcohol
follow^ by hot rinsing is recommended. Amaranth

j

wood is inimers€«l for 15—30 mins, in water at
j

60“—80° C. and then in a nitric acid bath, Ihe
treated wood may be scraped without change of
colour.—-A. B. S.

Glaze on building materials, in particular cement
Method of producing a cold . K. Friedrich’
E.P. 154,236, 27.3.18.

A GLAZE is produced on concrete, stone, brickwork,
and the like by applying a mixture of 8 pie. of
finely sifted Portland cement, 1 pt. of colouring
matter, 10 pts. of water, and 1 pt. of bituminous
substance prepared by dissolving 15 pts. of sodium
carbonate in 60 pts. of water and adding X pts. of
asphaltum (freed from oils of b.p. below 270° C.),
shaking the mixture to emulsify it, and stirring in
5 pts. of powdered barium peroxide.—A. B. S.

Shaft furnaces especially applicable to the manu-
facture of cement. F. W. Bakema. E I .

154,510, 8.5.20.

The lower part of a shaft kiln for burning Portland
oeinent is fitted with a perforated rotating helix
which acts as a grate. The helix may be supported
axially, or partly axially and partly by attaching
its circumference to a rotating drum, to provide a
better support.—A. B. S.

Bricks; Process for the manufacture of light
from freshly mined kieselguhr. W. Biinte. G P
326,116, 21.10,19. Addn. to 324,375.

Fbeshly mined kieselguhr containing up to 50%
of moisture is ground together with cheap binding
materials, e.g., gypsuni or lime, or both, instead of
cement. Sand or similar substances may also be
added.—A. R. P.

X.-METAIS; HETAlLUfiGY, IWCLUDING
ELECTBO-METALLUDGY.

Nickel steels; Cause of the instability of and
its elimination, C. E. Guillaume. Comptes
rend., 1920, 171, 1039—1041.

The instability of nickel steels is shown to be due
to the presence of carbon and the consequent forma-
tion of cementite, the slow transformation of which
is capable of producing the phenomena observed (c f.
J., 1899, 768), The stabilisation of nickel steels may
thus he coniiectod with the absence of cementite.
It is shown that the addition to nickel steel
of a sufficient amount of a metal such as chromium,
tungsten, or vanadium, which has an affinity for
carbon greater than that of iron, renders such
steels far more stable, but a slight residue of
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cementite always remains. To arrive at complete

stability it seems necessary
_

to add to the alloy a

considerable excess of the third metal. W. G.

[Gold;] Influence of soluble silica and calcium salts

on precipitation [of from cyanide aoluftons].

J. H. Johnson. J. Chem. Met. Soc. S. Africa,

1920, 21, 58—59.

The presence of colloidal silica in the solutions from

sand clarifiers led to the formation of a deposit on
the zinc in the precipitation boxes and of a scum at

the head and between compartments of the boxes.

The deposit, which prevented the precipitation of

gold by the zinc, and the sem were found to consist

mainly of calcium carbonate and hydrated silica,

probably due to excessive alkalinity of the solutions

in the circuit.—A. B. P.

Silver; Hecovery of from Tnanganese-silver

ores. J. A. Carpenter. Eng. and Min. J., 1920,
no, 89&—902 .

Manganese-silver ore from which the silver cannot
be obtained by any of the ordinary methods owing
to its association with refractory minerals, gives
good yields if heated to 1000° C. in a current of air

with sodium chloride. Silver, copper, lead, and
gold chlorides are volatilised and collected in a
Cottrell plant with a yield of 95—99%. Alterna-
tively, the ore may be heated with the salt to about
900° C. for 30—45 mins., whereby only small quan-
tities of the precious metals are volatilised the re-

mainder being leached out by cyanide in the usual
way. The extraction is exceedingly rapid and very
complete and the cyanide consumption low. The
cost of the processes should not be prohibitive;
15—25 galls, of fuel oil is required per ton for the
first process and much less for the second, while the
consumption of salt varies from 50 to 180 lb. per
ton.—A. B. P.

Copper losses in slags, F. E. Lathe. Eng. and
Min. J., 1920, 110, 1076—1080.

The amount of oxidised copper present in slags
from copper smelting is determined by digesting 2 g.
of the slag, ground to pass 200-mcsh, n-ith 100 c.c.

of a 3% solution of sulphur dioxide and 10—15 c.c.

of hydrofluoric acid in a stoppered bottle for several
days with occasional agitation. The solution is

filtered, the filtrate boiled to expel sulphur dioxide,
and the copper precipitated as sulphide and deter-
mined electrolytically. The estimation of the sul-
phide copper in slags by digestion with silver nitrate
solution is unreliable, as the reagent dissolves a
small part of the oxidised copper and leaves part of
the sulphide copper nnattacked. Tables are given
showing the proportion of copper existing in the
two states in blast furnace, reverberatory, and
converter slags from several American smelters, and
suggestions are given for possible improvements in
the technique of slag settling.—A. B. P.

Boasted blende; Determination of the sulphide sul-
phur in . M. de Eeghel. Bev. Chim Ind
1920, 29, 285—288. Chem. Zeutr., 1920, 91, IV.,
659—660.

Distillation of the material with stannous chloride
and absorption of the evolved hydrogen sulphide in
a solution of zinc or cadmium acetate and iodine in
potassium iodide gives unreliable results. Tlie fol-
lowing procedure fs therefore recommended: The
finely divided sample is heated with a solution of
stannous chloride in hydrochloric acid and the
evolved hydrogen sulphide driven, by means of a
current of ^rlmn dioxide, through a series of three
absorption flasks, the first of which contains dilute
acetic acid and the other two, cadmium acetate
solution. When the reaction is complete, the con-
tents of the latter two flasks are boiled for 10 mins,
and allowed to cool for 15 mins, in a current of
carbon dioxide. The liquid is then transferred to

a larger flask, boiled to expel carbon dioxide,
cooled, diluted largely, a measured volume of stan-
dard iodine added, and the excess titrated as
nsual. Addition of a small quantity of ammonium
carbonate when diluting, increases the sensitive-
ness of the end-point. Stoppers of vulcanised
rubber must not be used in any part of the dis-
tillation apparatus.—A. B. P.

Lead [in oresj; Determination of as chromate.
C. W. Simmons, J. E. Gordon, and H. C.
Boehmer. Canad. Chem. J., 1920, 4, 139.

The ore is dissolved in a mixture of hydrochloric
and nitric acids, the solution evaporated to a
volume of 8 c.c., and ammonia added until a per-
manent precipitate of hydroxide is obtained

; this is

dissolved by adding an excess of acetic acid and
3 g. of ammonium acetate, and 10 c.c. of 10%
potassium chromate solution is then added. The
mixture is kept warm for 5 mins., the precipitated
lead chromate collected, disi^-ssd lii a mixture of
25 c.c. of concentrated hydrochloric acid and 75 c.c.
of water, the solution diluted to 200 c.c., treat^
with 1 g. of potassium iodide, and the liberated
iodine titrated with thiosulphate solution.

—W. P. S.

Metals; Solubility of * in acids containing form-
aldehyde. E. C. GriflBn. J. Ind. Eng. Chem
1920, 12, 1159—1160,

The solvent action of dilute sulphuric acid (10° B.,
sp. gr. 1‘074) and hydrochloric acid (111) on wrought
iron, cast iron, and steel is decreased very consider-
ably by the addition of 1% of formaldehyde to the
acids, the corrosion loss being diminished 65—98%.
The effect is less marked in the case of 10% nitric
acid and also in tbo case of other metals, such as
brass, tin, nickel, etc.—W. P. S.

Hydrogen peroxide; Use of in metal tinting
i H. Krause. Metall, 1920, 229—230. Chem.

I

Zentr., 1920, 91, TV., 715.

Htdrogen peroxide is of no use for tinting smootlj
polished metal surfaces, but for unpolished surfaces,
especially those that have been coloured by other
reagents, e.g., a strong solution of potassium
chlorate containing ammonium nitrate, or, for
darker tints, potassium permanghnate, concen-
trated solutions of hydrogen peroxide (perhydrol)
are useful for toning down the colours, for which
purpose the reagent is applied with a fine brush and
develops generally a bright brown colour.—A. B. P.

Bismuth in ores, Schoeller and Waterhouse. See

Patents.

High-speed steel; Treating . C. A. Whitmvre
Aser. to General Electric Co. U.8.P. l,359,^l’
23.11.20. Appl,, 2.8.19.

The steel is hardened by heating to 1275°—1300° C.
then quenching at 600°—650° C.-^. W. D.

’

Steel; Process of improving the machining proper-
ties of . M. T. Lothrop, Assr. to The Timken
Roller Bearing Co. U.S.P. 1,360,551, 30.11.20.
Appl., 20.10.19.

Bolleh steel is hot worked at a temperature above
2300° F, (1260° C.) to improve its machining pro-
perties.—T. H. Bu.

Iron and steel; Manufacture of directly from
the ore, atui apparatus therefor. L. P. Basset.
ir.S.P. 1,360,711, 30.11.20. Appl., 24.10.18.

The ore is reduced by means of a carbonaceous re-
ducing agent, and the metal melted by a very hot
flame producing substantially only carbon mon-
oxide, with exclusion of carbon dioxide and water
vapour.-J. S. G. T.
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Steel; Method for manufaeturing . D. B.
Knapp. TJ.S.P. 1,361,689, 7.12.20. Appl., 20.1.20.

Arran malting and refining a charge of steel, a re-

latively small portion of the charge is removM and
a relatively small portion of cold charge added to

the molten bath.—T. H. Bu.

Alloye of copper and zinc; Electro-deposition of
. S. 0. Cowper-Coles. E.P. 154,108, 24.2.20.

Cathodb plates or articles to receive the deposit are
placed in an electrolyte consisting of a solntion of

a salt or compound of one of the metals, and a salt

or compound of the other metal is added continu-
ously, the electrolyte being rapidly agitated with
propellers. A test-piece of thin metallic ribbon is

passed continuously through the electrolyte and is

slowly wound up by suitable mechanism in order to

facilitate control of the working conditions.

—J. W. D.

Electric [smelting] furnaces. A. M. Erichsen.

E.P. 154,444, 25.11.19.

In electrical smalting furnaces provided with re-

sistance bars above the charge, adjustable vents are
provided by means of which a alight draught is

created through the space above the charge. De-
position of condensed matter in the sleeves in the
furnace walls through which the resistance bars
pass is thus prevented and freedom of movement of
the bars maintained. The charging hopper pro-
jects downwards through the heating bar grate,
whereby preheating of the charge in the hopper is

effected on both sides. The furnace may be mounted
on wheels turning about the tilting axis of the fur-
nace.—J. S. G. T.

Electrolysing a solution of nickel salt; Method for
. 0. Heberlein. E.P. 154,471, 8.8.19.

The process is carried out in a cell of the type de-
scribed in E.P. 141,766 (J., 1920, 456 a), comprising
a series of electrolytic vats, each divided into a
number of cathode compartmeuts containing a
similar number of stationary cathodes separated by
electrolytic diaphragms from insoluble anodes
arrangm between the cathode compartments, the
whole being immersed in a single anode compart-
ment formed by the vat. The catholyte is fed in
parallel, though the cathode compartmeuts of one
vat after the other, whereby uniform concentration
andacidityaremaintainedineachcompartment. The
catholyte is prepared by dissolving nickel from ore,
matte, etc., ny means of acid until an acid liquor
of the optimum acidity (01—0'4% of free acid) for
electrolysis is obtained. A nickel salt solution is

used as anolyte and circulates through the anode
compartments in series. Circulation of catholyte
and anolyte is continued until the acidity of the
anolyte is such as to be incompatible with the
maintenance of optimum acidity of the catholyte.
Thereupon the anolyte is withdrawn and used for
preparing fresh nickel salt solution of optimum
acidity, whilst the catholyte is returned to the
catholyte circulation in admixture with fresh nickel
salt solution, so that a catholyte liquor of optimum
acidity is obtained.—J. 8. G.'T.

Electrolysis [for deposition of metgl in non-
coherent /orml. 'W. A. Adam, J. Stevenson, A. T.
Mabbitt, and J. Fieidhouse. E.P. 154,635, 27.2.19.

ELEcraoLTTio deposition of metals in a non-coherent
form is effected in an electrolytic cell provided with
a rotating drum cathode preferably composed of
carbon impregnated with paraffin wax or tbe like.
A cell having a number of cathodes rotating in the
dwetion of flow of the electrolyte may be employed.
Ihe carbon anode is of trough form, and a narrow
annulus for passage of electrolyte is left between
the anode and cathode. The surface of the anode
IS impregnated with paraffin wax or the like. The

active area of cathode surface can be regulated by
means of adjustable rubber pads. The depth of

electrolyte is regulated by ^jUstable weirs, the
deposit is removed from the cathode by means of a
shoot or scraper, a wiper or the like serving to

propel the deposit along the shoot.—J. S. 6. T.

AUoy for electrical contact-points. J. A. Williams.
D.S.P. 1,358,908, 16.11.20. Appl., 28.10.18.

The alloy consists of silver with less than 1% of
lead.—J. H. L.

Compound metallic articles; Method of making
. G. A. Mead, Assr. to The Ohio Brass Co.

U.S.P. 1,369,719, 23.11.20. Appl., 22.10.19.

An article of two dissimilar metals is made by
coating the fused surface of one of the metals with
a dissimilar metal of lower melting point to form a

bond, to which the fused second metal is then
applied at a temperature higher than the melting
point of the coating metal.—J. 8. G. T.

Copper; Method of hardening . B. Kieffer.

U.S.P. 1,359,810, 23.11.20. Appl., 2.2.20.

CoppEJB is heated to a temperature somewhat below
its melting point, finely divided glass is applied to
its surface, and it is then cooled rapidly.—J. W. D.

Alloy of alkaline-earth metals; Production of ,

G. J. Kroll. U.S.P. 1,359,813, 23.11.20. Appl.,
30.1.20.

A HEATED mixture or alloy of an alkali metal (or

magnesium or beryllium) is treated with a molten
mixture of chemical compounds containing at least

one halogen compound of the alkaline-earth metal
to be alloyed.—J. W. D.

Alloy; Hard lead . W. A. Cowan, Assr. to

Ignited Iiead Co. U.8.P. 1,360,269, 30.11.20.
Appl., 11.8.19.

A HASD lead alloy contains lead with a small per-
centage of lithium.—T. H. Bu.

Alloy; Lead-hase . E. De Campi, Assr. to

United Lead Co. U.S.P. 1,360,272, 30.11.20.

Appl., 30.7.19.

Alcminicm is mixed with a metal or metals cap-
able of alloying with it, and the mixture introduced
into alloys composed mainly of lead.—T. H. Bu.

Alloy; Hard lead . T. F. Weltstein, Assr. to
United Lead Co. U.S.P. 1,360,339, 30.11.20.

Appl., 2.10.18. Renewed 28.5.20.

A HAKD lead alloy contains at least 97% Pb, the
remainder being barium and calcium; tbe amount
of barium is 1} to 8 times that of calcium.

—T. H. Bu.

Alloys; Lead-base . Lead allay. G. H. Worrall,
Assr. to United Lead Co. U.S.P. (a) 1,360,346
and (a) 1,360,347, 30.11.20. Appl., 11.8.19. Re-
newed 28.5.20.

Harc lead alloys suitable for bearings with lead
as the principal constituent contain in addition (a)

3% or less of one of the alkali metals and 2% or
less of mercury, or (a) 2% or less of magnesium
and 2% or less of mercury. (Cf. E.P. 141,122 of

1919; J,, 1920, 414 a.)—T. H. Bu.

Hard lead alloy. G. H. Worrall, Assr. to United
Lead Co. U.S.P. 1,360,348, 30.11.20. Appl..
25.8.19. Renewed 28.5.20.

Lead alloys of predetermined hardness are made by
hardening a lead-base alloy containing upwards of

90% Pb by adding a small percentage of meroiirv.

—A. B. S.“
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Bitmuth: Process of extracting . J. F. Mien
and M. J. Udy, Assrs. to United States Smelting,

Refining, and Mining Oo. U.S.P. 1,360,271,

30.11.30. Appl., 19.3.18.

The ore or other material is leached with brine con-

taining an acid to form a solution of the bismuth

salt of the acid, and the bismuth is then precipi-

tated from the solution.—T. H. Bu.

Smelting; Process of . J. Lund. U.S.P.

1,360,552, 30.11.20. Appl., 10.12.17.

A “puffed” slag, in the pores of which sodium
carbonate and petroleum coke have been precipi-

tated, is introduced into a furnace in proximity to

the charge, and the material and slag are heated,

the latter acting as a flux.—T. H. Bu.

Altoy. F. Milliken, Assr. to F. Milliken, S. F.
Weaver, and J. M. Eepplier. U.S.P. 1,360,773,
.30.11.20. Appl., 8.10.19.

The alloy contains 8—12% Fe, 55—65% Cu, 12

—

18% Ni, 11—17% Zn, and about J—1% Si.

—T. H. Bu.

M etallurgical process. G. T. Hansen. U.S.P.
1,361,459, 7.12.20. Appl., 10.1.19.

Goun, silver, and copper are extracted from ores
by leaching the ore with a solution of potassium
cyanide at ordinary temperatures, collecting and
heating the solution to 90° F. (32° C.) or higher,
and subjecting the hot solution to the action of a
metal, such as zinc, aluminium, etc.—T. H. Bu.

Eteeirolytic de-tinning bath for the complete or
partial de-tinning of tin-plate. P. Eocksch.
G.P. 326,048, 22.1.26.

aqueous solution of aluminium chloride is used
as the electrolyte. In order to recover the tin from
one side only of tinned metal, two sheets are placed
together to form the anode in a 3% aluminium
chloride solution with a cathode on each side.

-D. F. T.
i

XI.-ELECTIHH»EIUSTBT.

Patents.

Electric furnaces. D. F. Campbell. E.P. 153,651,

14.8.19.

T.he furnace electrodes are adapted to be tilted and
fed by mechanism supported independently of the
furnace body, so that the furnace may be employed
either as an arc or resistance type of furnace. The
electrodes, when tilted, are brought into contMt
with carbonaceous material, such as coke, applied

to the surface of the charge.—J. S. G. T.

Electric furnace. Process of treating charge
materials in electric furnaces. C. E. Parsons.

U.S.P. (a) 1,356,735 and (a) 1,359,736, 23.11.20.

Appl., 19.2.20.

(a) Means are provided for feeding the material to

be treated in the furnace in an upward direction

between the electrodes, for withdrawing it there-

from in a downward direction, for maintaining the
interior of the furnace airtight, and for subjecting

the material to suction while being treated, (a)

Alaterial to be treated is fed to and withdrawn"from
the furnace as described under (a). The material
is made electrically conducting and then when
molten is caused to impinge against a sharp edge
to prevent sticking.—J. S. G. T.

Electrical oxidation of gases; Furnaces for .

B. Thomas. U.S.P. (a) 1,359,932 and (a)

1,359,933, 23.11.20. Appl., 18.7.17.

(a) The furnace electrodes are formed of closely

coiled pipe and are placed one within the coils of

the other, so as to form an annular arcing
chamber, Means are provided for circulating a
cooling fluid through the pipes, (s) Two con-
centric electrodes are spaced so as to form an
annular air inlet passage which is provided with
inclined vanes to impart a whirling motion about
the axis of the electrodes to the incoming air.

-J. S. G. T.

Steel; Process of manufacturing electric . J.
McConneU. E.P. 154,659, 30.7.19.

See U.S.P. 1,318,164 of 1919; J., 1919, 908 a.

Electrolysers ; Bi-polar electrode . G. G. Hep-
burn, and Mather and Platt, Ltd. E.P. 154,029,
26.9.19.

Sted; Manufacture of . W. L. Turner. U.S.P.
1,360,830, 30.11.20. Appl., 7.1.18.

See E.P. 123,102 of 1917
;
J., 1919, 224 A.

Smelting ores, melting metals, and the like; Com-
bustion processes and apparatus for . U. A.
Garred. E.P. 154,240, 9.3.18.

See U.S.P. 1,311,807 of 1919; J., 1919, 685 a.

Separating magnetic material; Method and appara-
tus for . G. Ullrich, Assr. to Chemical Foun-
dation, Inc. U.S.P. 1,360,601, 30.11.20. Appl.,
9.2.16. Renewed 19.4.20.

See E.P. 100,064 of 1916; J., 1916, 475.

Ores and other materieds; Apparatus for washing
and classifying —— . R. Haddan. From The
Dorr Co. E.P. 154,512, 17.5.20.

Wire; Process and apparatus for manufacture of
by electro-deposition. 8. 0. Cowper-Coles.

E.P. 154,833, 18.3.20.

Slime-pulp thickener. U.S.P. 1,360,703. See I.

Alkali-resisting articles. G.P. 326,032. See I.

Washing cOal etc. E.P. 153,790. See Ha.

In hi-polar electrode electrolysers of the type de-
scribed in E.P. 12,730 of 1915 (J., 1916, 1120) side

and bottom walls or divisions are provided between
the electrodes so that the space between the elec-

trodes is open only at the top. Channels for draw-
ing off electrolyte extend from the active face of an
electrode and through it to the end face, and an
aperture for the same purpose is arranged in tlie

side wall either near the bottom of the cell, or near
the top, with an intermediate side wall extending
over the aperture nearly to the bottom of the cell.

—J. S. G. T.

Electrolytic cell [; Anode for ]. E. A. Le Sueur.
U.S.P. 1,359,716, 23.11.20. Appl., 13.5.18.

An anode for an electrolytic cell consists of a carbon
plate extending laterally and downwards from a
carbon lead, with another carbon plate of smaller
width extending laterally from the lead above the
first plate and substantially in the same plane.

—J. S. G. T.

Electrolytic cell. G. K. Thomas. U.S.P. 1,3611,065,

23.11.20. Appl., 17.5.20.

One of the electrodes of the cell is enclosed within
an envelope provided with apertures through which
alone the electrolyte is able to come into contact
with the enclosed electrode.—J. 8. Q. T.
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Electrolytic apparatvs. Water-feed attachment for
electrolytic eeUs. Electrolytic cell. Electrode
1. H. Levin. U.8.P. (a) 1,360,541, (b) 1,360,543,
(c) 1,360,544, and (d) 1,360,545, 30.11.20. Appl.,
(a) 25.10.15, (b, 0, d) 21.4.19. All renewed 23.4.20.

(a) An electrolytic apparatus of the filter-press type
comprises a number of electrodes separated by
diaphragms and provided with openings lined with
insulating material forming independent feed ducts
for electrolyte, (b) A chamber for feed water is

provided with passages discharging within the
electrolytic cell. Baflies are arranged within the
chamber, above and near the ends of the passages,
and a perforated shield is placed above the baffles.

Gas derived from bubbles bursting in the chamber,
passes through the shield, and the liquid envelopes
of the bubbles are returned to the chamber,
(o) The cell casing is provided with an opening,
the walla of which converge towards the inside of
the cell, and into which a tapered resilient body of
insulating material, provided with an opening
through which the electrode terminal passes, can be
forced, (n) An electrode comprises two sheet metal
plates having oppositely disposed depressions near
the top, and separated by a flat metal terminal bar
of about the same width as the depressions. The
plates and bar are mechanically and electrically
connected by a weld joint, whereby electrolyte is
excluded from between the plates and the bar.

—J. S. G. T.

colour. The tet will detect the presence of 6%
of soya bean oil in earthnut (arachis), cottonseed,
sesame, rape, and coconut oils.-r-W. P. S.

Prickly pear seed oil. S. Lomanitz. J. Ind. Eng.
Chem., 1920, 12, 1175.

rnicKLY pear seeds yield about 11 % of a semi-dry-
ing oil having the following characters:—Sp. gr.
at 15'5°/155“ C., 0 9294; n„‘"=l-4676; acid value,
3 09; saponif. value, 189'5; iodine value, 116'3j
Reichert-MeissI value, 2’8; insoluble fatty acids,
93'81%.—W. P. S.

Viscosity at high pressures. Compressibility of
lubricating oils. Hyde. See Ha.

Viscosity at high pressure. Parsons. Viscosity at
any pressure. Boys. Cup and ball viscosimeter,
Thomsen. See Ha.

Oil emulsions. See Ha.

Hydrolysis of cottonseed hulls. Sherrard and
Blanco. See XVHI.

xateaM’b.

Fish oils/ DeodoTisaiion and other purification of
. Do Nordisko Fabrlker De-nofa Aktiesels-

kap. E.P. 140,372, 13.1.20. Conv., 18.3.19.

EUctrolyiic apparatus. I, H. Levin, Assr. to
Electrolytic Oxy-Hydrogen Laboratories, Inc.
U.S.P. 1,360,542, 30.11.20. Appl., 25.5.17. Re-
newed 23.4.20.

An electrolytic tank is divided into a number of
chambers by a partition in electrical connexion with
the lower portion of the tank. The partition is

provided with an opening. An inner electrode en-
closed by a diaphragm is contained within each
chamber. The gas-tight cover of the tank carries
a. number of inverted troughs projecting to a point
below the normal level of electrolyte, each inverted
trough being associated with an elongated trough
the sides of which merge into the sides of the respec-
tive inverted troughs. The tops of the elongated
troughs are partly open, but are closed where the
walls of the troughs merge into one another. Means
are provided whereby the electrolyte and water for
diluting the electrolyte may flow from respwtive
chambers into an elongated trough on either side of
the wall of the inverted trough. A feed cup is
provided with ducts leading to one of the chambers
formed by the partition and a gas offtake system
communicates with all the inverted troughs.

—J. S. G. T.

Sf® pages (a) 45, Manganese chloride (U.S.P,
l,3o9,640); Permanganate (U.S.P, 1,3^,700):
Oxides (U.S.P, 1,361,041); 49, Electric furnaces

154,444); Electrolysing nickel solution (E.P.
154,471); Electrolysis (E.P. 154,635); Alloy for
electrical contact points (U.S.P. 1,358,908^

m—FATS; OILS: WAXES.
^oya bean oil; Direct identification of . C. A

Newhall. J. Ind. Eng. Chem., 1920, 12, 1174—

Whale or other fish oil, after treatment with a
solution of sodium hydroxide or sulphuric acid, is

hydrogenated in an autoclave for 4—6 hrs, at 160°—
200° C. in the presence of a small quantity of nickel
cataly’st until the iodine value is reduced from about
125 to about 100. The hydrogenated oil, after
filtration, is slightly polymeris^ by heating to

280° C. for 3—4 hrs, in a closed vessel through
which hydrogen is passed, and, after cooling to
80°—100° C., is finally deodorisM by treatment in
vacuo with steam superheated to 250°—300° C

—L. A. C.

See also pages (a) 52, Solidifying tung oil (E.P.
153,942); 53, Fat from organic matter (E.P.
137,843); 55, Glycerin substitute (G.P. 325,647); 57,
Glycerol (E.P. 138,328)

; 59, Waste organic sub-
stances (U.S.P. 1,359,085-6)

J
62, Perhydronaph-

thylphenxjlmethane-o-caiboxylic acids{G.P. 325,714).

XUI.-PAINTS: PIGMENTS; VABHISHES;
BESINS.

Paints; Detection of oils other than linseed in
by means of the hexabromide value of the fatty
acids. H. Baile.v and IV. D. Baldsiefen. J. Ind.
Eng. Chem., 1920, 12, 1189—1194.

The hexabromide value of pure linseed oil is 42,
of soya bean oil 6, and of fish oils 0; the latter,
however, yield ether-insoluble octobromides which
can be separated from the hexabromides of the other
oils by taking advantage of their insolubility in,

warm chloroform. The method adopted for
brominating the fatty adds consists, briefly, in dis-
solving 1 g. of the fatty acids in 25 c.c, of ether and
2 c.c. of glacial acetic acid, cooling the solution
to -10° C., and adding about 2'6 c.c. of a mixture
of 20 c.c. of bromine and 80 c.c. of glacial acetic
acid.—W^ P. S.

Five c.c. of the oil is mixed with a few drops ofgum arable solution and 5 c.c. of 2% uranium
nitrate solution^ 5 c.c. of choroform is

added, and the mixture is shaken thoroughly.
Vrude and refined soya bean oils yield a character-
Wic yellow emulsion, but other oils, with the cx-
option of linseed oil, give a white or very slightly
oiottred emulsion

; linseed oil gives a light brownish

TarnisAei with furfural. C. Coffignier. Bull Soc
Chim., 1920, 27, 865—867.

Ftiefttrai., introduced into varnishes with resinates
(c/. F.P. 494,300 of 1918), plays exactly the same
part as does turpentine. Like this latter solvent
it evaporates during the drying of the layer of
varnish. Its role is thus simply that of a volatile
solvent.

—

W. G.
*

b2
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Patents.

Solvents; Process fm the recovery of—
. surface coatings of dopes, etc.]. E. 1. Du Po^ do

Nemotirs and Co., Aasees. of T* Baker. E.P.

136,962, 5.5.19. Conr., 8.8.18.

The object in process of being coated with a com-

position containing an alcohol is support^ ^jacent

to a vaporising chamber, and gradually advanced

through a restricted, adjustable opening in the

latter as successive portions are coated. The
vapour-laden air is withdrawn from the chamber

through a cooler and thence into an absorbing agent

consisting essentially of w<^ tar oil, from which

the alcohol is recovered by distillation.—W. E. F. P.

Oleaginous substances [tung oil]; Process of pro-

ducing solidification of . B. 8cobel. E.P.

153,942, 5.8.19.

A BOLin material suitable for making tiles for floor-

ing»or other purposes is prepared by agitating a

solution of a hydrated or anhydrous metallic halide,

e.g., ferric cUoride, in an anhydrous solvent, such

as acetone, with tung oil; the mixture is allowed to

stand or subjected to vacuum to remove trapped

air, and is subsequently heated in moulds to 80°

—

100° C. to cause solidification. Application of pres-

sure during this stage increases the firmness and
density of the product. Fillers such as silica or in-

soluble silicates, Prussian blue, graphite, iron or

chromium oxides, wood or cork flour, rosin, or gums
may be added to the oil before treatment.—L. A. C.

Whife pigment. P. Farup, Assr. to Titan Co. A/8.
U.8.P. 1,360,737, 30.11.20. Appl., 10.3.19.

A TiiAunrii hydroxide is intimately mixed with a
small amount of phosphoric acid, or a titanium

oxygen compound containing iron is treated with

sulphuric and phosphoric acids, the product heated

with s^ium chloride, and the resulting mass lixi-

viated.—C. I.

XIV.-IHDlA-BUBBEBi GUTTA-PEBCHA.

Caoutchoucs [,' Artificial ], particuXarly two
dimethylcaoutchoucs [methyl-rubbers]. H. Pohle.

Kolioidchem. Beihefte, 19^, 13, 1—^. Chem.
Zentr., 1920, 91, IV., 683—684.

An extensive comparison is made of the properties

of two dimethylbutadiene rubbers, covering the effect

of colloidal coagulation and dispersion, solubility,

oxidisability, and absorption of benzene vapour. A
coagulation structure has no lasting influence on
the properties of the rubber, and the solubility

relations, although affected by resins, are unaffected

by protein matter. Methyl-rubber containing an
added organic solvent in place of resins shows im-

proved elasticity and resistance to atmospheric
action, but, on account of the volatile character of

the organic liquid, tends to develop porosity on
vulcanisation. Three “ideal” conditions are re-

cognisable in rubber, the absorbent-insoluble,

absorbent-soluble, and soluble-nnn-absorbent
;
good

natural rubber exhibits a combination of the first

and second, whereas synthetic rubbers generally are
distinguished by the additional presence of the
third condition. In the presence of the third con-

dition, rubber shows a greatly increased abeorbent
power for benxene vapour. According to this view
the mechanical working of rubber does not effect

any true depolymerisation.—D. F. T.

Rubber articles; Microsections cut from vulcanised— . H. A. Depew and I. B. Buby. J. Ind. Eng.
Chem., 1920, 12, 1166—1169.

MiOKOSOonoAL examination of sections of coloured

.rubber articles affords valuable information as to
the dispersion of the pigment ; the examination also

aids in the identification of the compounding in-

gredients, snob as reclaimed rubber, fibre, pigment,

etc. The presence ot flocculated pigment possibly

accounts for the heating up observed in we case

of tire treads heavily compounded with carbon
black.—W. P. 8.

Rubber compouTids; Ageing of certain —,—. I. R.
Ruby and H. A. Depew. J. Ind. Eng. Chem.,
1920, 12, 1155—1156.

Vabious fastouring motor tyre tread compounds
were subjected to an accelerated ageing test in an
air-bath at 70° C. The results showed that a com-
pound containing lithopone aged somewhat less

satisfactorily than one containing zinc oxide
j
a com-

pound containing carbon black was much inferior

to the others as regards tensile strength and
elongation after ageing.—W. P. 8.

Antimony in rubber goods; Determination of—y.
S. Collier, M. Levin, and J. A. Scherrer. India-

rubber J., 1920, 60, 1297—1298.

The sample (0'5 g.) is extracted with acetone and,
if mineral oil or “substitute ” is present, further
with chloroform until the extract is no longer
coloured; after drying in a vacuum, the material is

heated with cymene (25 c.c.) at 130°—140° C. in a
300 c.c. flask until the rubber has completely dis-

solved; the cooled liquid is diluted with 250 c.c. of

light petroleum spirit (max. b. p. 45° 0.) and the
mixture left overnight, being then decanted through
a Gooch crucible; after washing ten times with
petroleum spirit the residue is dried and shaken
with hydrochloric acid (30 c.c.) until the antimony
sulphide has passed into solution; the solution is

filtered slowly through the dried Gooch crucible and,
after dilution, the antimony is precipitated with
hydrogen sulphide; the antimony is then estimated,
e.g., by heating with sulphuric acid (12—16 c.c.)

and potassium sulphate (5 g.) in a Ejeldahl flask

until a colourless solution is obtained, diluting to
about 100 c.c. with water, adding hydrochloric acid

(20 c.c.) and sodium sulphite (1—2 g.), boiling to

expel all sulphur dioxide, and titrating with N/10
permanganate.—D. F. T.

Patents.

Rubber substitute and process for producing same.
H. H. Haseltine and M. Gregory, Assrs. to
Western Bubber Co. TT.S.P. 1,360,7W, 30.11.20.
Appl., 16.3.18. {Cf. E.P. 123,114 of 1917; J.,

1919, 227 a.)

A MiXTUBE of fixed oils and sulphur, free from air
and moisture, is heated under pressure for a suffi-

cient period to complete the reaction.— D. F. T.

Rubber; Treatment of raw . J. V. Worthing-
ton and A. W. T. Hyde, Assrs. to Dunlop Bubber
Co., Ltd. U.8.P. 1,360,486, 30.11.20. Appl.,
17.5.20.

See E.P. 150,043 of 1919; J., 1920, 698 a.

XV.-LEATBEB; BONE; HOBN; GLOL
Side’-tannin compound; Nature of the and its

hearing on tannin analysis. J. A. Wilson and
E. J. Kern. J. Ind. Eng. Chem.. 19^, 12, 1149

—

1152.

Tannin once combined with hide substance cannot
be removed to an appreciable extent by any amoont
of washing that would be practicable. Chemical
changes are produced in a tan liquor when this is

boiled or evaporated, certain non-tannins being con-
verted into substances capable of tanning; such
changes can be followed quantitatively by a znethod
described recently by the authors (J., 1^%, 522 a),

and this method can also be used to study the ageing
of leather.—W. P. S.
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Chrome tawang; One-bath and determination

of the tanning etrength by means of the aggla-

tination method. E. Stiasny. Collegiam, 19%),

479—485.

A CEincisM of Griliche8*_ work (J., 1920, 633 a).

Chromium salts do hot split up into a basic portion

and a chromosulphurio acid (cf. Z. physik. Chem.,

1904, 47, 29), but into a basic chromium salt and
free sulphuric acid, both of which are present in

a chrome tanning liquor. In the early stages of the

chrome tanning- process there is a preponderant
absorption of acid, and in the later stages of the

tannage an increasing and finally a preponderant
absorption of the basic portion. Objection is taken

to Griliches’ use of picMed pelt in his experiments.

Basicity should be expressed in terms of metal ions

and acid ions. Kobert (J., 1917, 297) proposed to

determine tannin strength by the coagulating power

of different solutions on red blood corpuscles, but

the numbers he gave as representing the power of

various tannin solutions to coagulate completely

red blood corpuscles in no way correspond with the

actual values of the tannins in practice, and hence
Kobert’s deduction that green and violet chromium
salt solutions are equally effective is not conclusive.

—D. W.

Sulphuric acid in leather; Behaviour and deter-

mination of free . W. Moeller. Collegium,

1920, 465-^70.

A EEPI.T to Immerheiser (J., 1920, 731 a), in which
it is maintained that the other extraction method
of that author (J., 1919, 227 a) is entirely unsuited

to the estimation of free sulphuric acid in leather.

—D. W.
Leather; Determination of hydrochloric acid and

neutral chlorides in . A. W. Thomas and A.
Frieden. J. Ind. Eng. Chem., 1920, 12, 1186—
1188.

One g. of leather is mixed with 200 c.c. of Mf10
NaHjPO, solution and heated at 100° C. for 2 hrs.

;

after cooling, the solution is diluted to 250 c.c.,

filtered, 200 c.c. of the filtrate is acidified with
nitric acid, heated, silver nitrate solution and a
further quantity of 20 c.o. of concentrated nitric
acid are added, the mixture evaporated in the dark
to about 50 c.c. (to oxidise and dissolve precipi-
tated organic matter), diluted to 200 c.c., and the
silver chloride collected and weighed. The total
amount of chloride in the leather is calculated from
the weight obtained. A second portion of 1 g. of
the sample is then digested with 200 c.c. of 95°/.

alcohol at 75° C. for 2 hrs., cooled, diluted with
alcohol to 250 c.c., and the mixture filtered; 200 c.c.
of the

_

filtrate is rendered alkaline with sodium
hydroxide, evaporated to remove alcohol, the
residual solution treated with nitric acid and silver
nitrate, and the silver chloride collected as described
above, and weighed. This weight is a measure of
the neutral chlorides present, the difference between
the two determinations giving the quantity of acid
chlorides,—W. P. S.

Casein; Technical . I. W. M. Qark. J. Ind.
Eng. Chem., 1920, 12, 1162—1183.

A DEscBiPTiON of the measures adopted by the 17.S,
Government to ensure a supply of casein for the
manufacture of waterproof glue used in aeroplanes.
A pwt of the work done by the Dairy Division of
the Department of Agriculture is reported in the
following abstracts.—^W. P. 8.

CoMtn; Technical . II. Orain~eurd casein.
W. M, Clark, H. F. Zoller, A. 0. Dahlberg, {uad

Weimar. J. Ind. Eng. Chem., 19^, 12.
ix03-^1167e

^HiOH-ORAni! casein may he obtained by heating
Skimmed milk as free as possible from fat to 93° F.

(34° C.) and adding dilnte hydrochloric acid (1:8 hy
wt.) until coagulation just commences; -aft^ the
curd has settled, about one-half of the wh^ is

drawn off, the curd is broken up thorougjily, qpd'
more of the acid is added until a portion th;q

whey when tested with methyl-red solution indi-

cates an apparent acidity of ph=4‘8 to 4'6. The
remainder of the whey is then drawn oS, the caseim
washed with water oentaining a small quantity ot
hydrochloric acid (ph=4'8), collected on a draining
cloth, washed further, pressed, ground, and
dried at 125° F. (52° C.).—W. P. 8.

Casein; Technical . III. Methods of analysis^
B. H. Shaw. J. Ind. Eng. Chem., 1920, 12,

1168—1170.

Moisture is determined by drying at 100° C. under
reduced pressure, and ash by treating 3 g. of the
casein with 5 c.c. of calcium acetate solution, drying
the mixture and igniting it at a low red heat^l^he
amount of CaO resulting from the added calcium
acetate^ is deducted from the weight obtained.
Sugar is determined by shaking 10 g. of the casein
for 4 hrs. with 250 c.c. of 50% alcohol, allowing the
mixture to settle, and using 100 c.c. of the clear
solution for the determination. Phosphorus is
determined by the official (American) method for
the_ determination of phosphorus in fertilisers,
whilst calcium may be determined either in the ash
or after the casein has been digested with oqlio
regia.—"W. P. S.

Casein; Technical . fV. Standardisation of the
borax solubility test for commercial caseins. H. P.
Zoller. J. Ind. Eng. Chem., 1920, 12, 1171—1173.

The viscosity of casein in borax solution is at a
maximum at a hydrogen ion concentration of
Ph= 8*15, whilst at Ph= 8’99 to 9T the viscosity is

lower, hut constant owing to the buffer effect of
borax in this region. The concentration of casein
chosen for the improved casein-borax test is about
12% of true casein in M/5 sodium borate solution.
The differences in the physical structure of caseins
have a greater influence on their viscosity than have
the normal contaminating substances present in
commercial caseins; high-temperature caseins
always exhibit a comparatively great initial vis-
cosity.—W. P. S.

Patents,

Shins; Method of puering or hating J T
Wood. E.P. 154,103, 4.2.20.

The skins are puered or bated on the grain side
only hy painting that side with an enzyme paste

—L. A. C.

Organic matter, more particularly animal bodies;
Apparatus for boiling and drying [/or re-
covering glue and faf]. K. Niessen. E.P. 137 843
13.1.20. Conv., 2.1.17. (Cf. G.P. 317,818
318,542, and 319,335-6; J., 1920, 379 a, 498 a.)

In an apparatus for the recovery of glue and fat
from animal bodies an elbow pipe is fitted through
the wall of the boiling tank at about the surface of
the liquid; this pipe may be rotated hy means of
an external handle so that the fat and glue water
or fat alone, may be discharged from the chamber!

—W. P. 8.

Casein compounds; Process of producing hardened-—. H. P. Bassett. TT.S.P. 1,360,356, 30.11.20.
Appl., 25.2.20.

Casein is precipitated in the presence of a harden-
ing agent, dried until it contains 18—20% of
moisture, and thep moulded under the action of
heat and pressure.—A. B. 8.

ii3
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Soil reaction; Absorption of phosphoric o-cid^
Wrangell. Landwk. Vers.-Stat., 1920,

96t 209—262.

Several series of experiments were carried out on

the absorption of phosphate by maize and mustard

plants in soils to which the other nectary manurial

^nstituents were added, and in which the reaction

was kept either neutral, alkaline, or acid with

citric acid or sulphuric acid. The effect of the addi-

tion of calcium carbonate to these soils was also

observeil. The crops were gathered and analys^.

The results showed that maize could utilise diffi-

cultly soluble phosphates in an acid soil only, and

the addition of lime reduced the amount of phos-

phate absorbed. Mustard, on the other hand, was
able to absorb the same phosphates in more alka-

line solution. The absorption of lime and phos-

phate by maize was in the ratio of 3ll, and by

mi^fcard 15!l. This ratio tiffords an indication of

the capability of the plant to utilise phosphate and
to produce a change of reaction in neutral soils.

The solution of the plant nutrients in the soil ap-
peared to depend on the differential absorption of the

cations and anions, and on the (ffiange in reaction

induced thereby. The cations were preferentially

absorbed in the early stages of growth, thus render-

ing the reaction of the soil favourable for the sub-

sequent absorption of phosphate. These process^

were accelerated by the ad^tion of basic and acid

solutions. The reaction of the soil was most easily

regulated by the use of nitrogenous manures, espe-

cially ammonium salts and nitrates. Free citric

acid was decomposed in a few days, and the carbon
dioxide formed appeared to have a considerable in-

fluence on other decomposition processes in the soil.

—J, H. J.

Moiiture in field samples of soil; Determination of
. H. A. Noyes and J. F. Trost. J. Assoc.

Off, Agric, Chem., 1920, 4, 95—97.

Ik determining moisture in field samples of soil less

than 10 g. should never be taken if accurate re-

sults are to be obtained.

—

W. G.

Soil phosphorus; Technique of determination of

. H. A. Noyes. J. Assoc. Off. Agric. Chem.,
1920, 4, 93—94.

The prepared air-dry soil (10 g.) is digested by the

usual Kjeldahl method for total nitrogen, using
0‘7 g. of mercuric oxide, and adding 0'5 g. of

sodium or potassium nitrate to complete the oxida-

tion. When the liquid is partially cooled, 200 c.c.

of water is added, the mixture made up to 250 c.c.,

filtered, and 25 c.c. of the filtrate is boiled with

15 g. of ammonium nitrate and then treated with
30 c.c. of ammonium molybdate solution, and the
phosphorus determined as usual.—W. G.

Moisture determinations in fertiliser materials;
Double . J. 0. Clarke. J. Assoc. Off, Agric.
Chem., 1920, 4. 57—69.

Emphasis is laid on the necessity for double
moisture determinations, i.e., both before and after

preparing the sample for analysis by grinding, so

that percentages may be calculated back to the
original sample. These double determinations are

particularly necessary in fertilisers where the
moisture is above 10% and the percentage of the

active constituent is fairly high.—W. G.

Thosphorie acid in precipitated phosphate; Effect

of mass and degree of fineness on the percentage
of available . H. D. Haskins. J. Assoc. Off.

Agric. Chem., 1920, 4, 64—66.

The precipitated phosphate examined was prepared
by neutralising with slaked lime the phosphoric acid

obtained in the manufacture of glue. The avail-

able phosphoric acid was estimated with ammonium
citrate solution neutral to cochineal and to litmus

respectively, and a somewhat higher result was as

a rule obtained with the second solution where 2 g.

samples were used. The availability was appreci-

ably higher when the material was ground to pass

a 100-mesh sieve than when ground to pass only a

1-mcsh sieve. Further grinding did not increase the

availability to any great extent. With materials

containing such a high percentage (nearly 40^) of

available phosphoric acid it would appear desirable

to use only 1 g. of the material instead of 2 g. for

the estimation.—W. G.

Ammoniacal nitrogen in complex manures contain-

ing calcium cyanamide and ammonium salts;

Determination of . J. Froidevaux and H.
Vandenberghe. Chim. et Ind., 1920, 4, 612—616.

Ammokiacal nitrogen cannot be estirnated in the
presence of calcium cyanamide by distillation with
magnesia, as, under such conditions, the cyanamide
loses some oi its nitrogen as ammonia. The best
method is to bubble air through an ice-cold solution

of the mixture to which an excess of 40% sodium
hydroxide solution has been added, collecting the
ammonia in standard acid. If the ammonia evolved

is estimated at hourly intervals the curve plotted

consists of two straight lines, almost at right

angles, joined by a slight curve at a point corre-

sponding to about five hours’ distillation. If the

two straight lines are continued the point at which
they intersect will correspond, within the limits of

error, to the nitrogen present in the original mix-
ture as ammonium salts, the second portion of the

curve representing the loss of nitrogen from the

cyanamide.—W. G.

Potash in wood ashes etc. Haskins. See VII.

Patents.

Moisture determination [in fertilisers]; New
method for . G. F. Lipscomb and W. D.
Hutchins. J. Assoc. Off. Agric. Chem., 1920, 4,

55—57.

One gram of the material is weighed into a small

cup which is then lowered into a thick-walled tube
having its lower end heated in a steam-jacket. This
tube is fitted with a hollow ground-in stopper and
has a side tube connected with a pump by means of

which the tube is evacuated. The hollow stopper
is filled with a mixture of solid carbon dioxide and
ether. After being in the apparatus for 5 mins.,
the cup is removed, cooled in a desiccator, and
weighed. This process is repeated until a constant
weight is obtained, and as a rule five heatings of

5 mins. sufiiGe. Owing to the short period of heat-
ing and the material being in a vacuum there is

little risk of decomposition in materials such as

cottonseed meal, fish scrap, or other organic sub-

stances^—W. 6.

Fertilisers and method of manufacture, W. H.
Hyatt and E. N. Fellowes. E.P. 153,434, 26.9.19.

Nitkb-cakb in as dry a state as possible is mixed
with rather more chalk than is necessary to neutral-

ise the acidity of the cake, and the mixture is

ground to a fine powder. The product contains
calcium carbonate about 13%, calcium sulphate

7*6%, sodium sulphate 47*6%.—J. H. J.

Fertiliser and insecticide, W. B. Baker and M. C.

Shepherd. E.P. 154,057, 31.10.19.

North Somersetshire granite dust is intimately

mixed with freshly slaked lime and charcoal or soot,

suitable proportions being 58, 35, and 21 lb. re-

spectively, and the mixture is allowed to stand for

a few days before use. The product has both fertil-

ising and insecticidal properties. Analysis of a

sample gave: moisture, 1%; phosphoric Acid,

0*96%
3
nitrogen, 1*4%

;
and potassium, 0*22%.
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Sulphur compofition. Phosphate composiiion. J. G.
Lipman. D.S.P. (a) 1,361,696 and (a) 1,361,697,

7.12.20. Appl., 10.4. and 26.8.20.

(a) a pet composition containing sulphur and
latent sulphofying bacteria, (a) A dry composition

containing dry pulverised phosphatic material and
a diy culture of sulphofying bacteria.—A. B. S.

Phosphate. U.S.P. 1,360,248. See VII.

XVII.-SUGABS ; STABCHES; GUMS.

[^Sugat] juict; Entrainment and decomposition of
during boiling in evaporators as an explan-

ation of unknown losses. A. Schweizer. Arch.
Suikerind. Nederl.-Indie, 1919, 27, 2010—2013.

Int. Sugar J., 1920, 22. 706—707.

A CONSIDEBABLB loss of sucrosc liHS been observed

during the evaporation oi juice in certain factories

in Java, and was considered not to be due to entrain-

ment, since negative results were obtained on exam-
ining the condenser water by means of a-naphthol.

It is sugg^ted that during evaporation the juice

carried forward in the form of spray is “ atom-
ised ” as the result of the high velocity of the

steam, and that in this state decomposition occurs,

not only to the stage of invert sugar (cf. Abeloua
and Aloy, J., 1919, 475a), but even to the pro-

duction of carbon dioxide and water.—J. 1*. 0.

[iSugar] juice; Entrainment and decomposition of

during boiling in evaporators as an explan-
ation of unknown losses. F. G. E. Olsen. Arch.
Suikerind. Noderl.-Indie, 1920, 27, 2161. Int.

Sugar J,, 1920, 22, 707—708.

In order to examine Schweizer’s theory {cf. supra),

steam was drawn off at two points in the multiple
effect evaporator, viz., just before -the juice-

eeparator, and beween the juice-separator and the
condenser. Examination of the water obtained on
condensing the withdrawn steam showed the pres-

ence of much sucrose at the first point with a little

invert sugar, but less sucrose and more invert sugar
at the second, while the condenser water appeared
to be free from sucrose. It is, therefore, concluded
that in the vapour lines of the evaporator there was
a certain amount of entrainment of sucrose in the
form of juice spray, and that this sucrose was first

inverted and later totally destroyed.—J. P. 0.

[Sugar] juice; Entrainment and decomposition of— during boiling in evaporators as an explan-
ation of unknown losses. J. S. de Haan. Arch.
Suikerind. Nederl.-Indie, 1920, 28, 223—271.

Loss of sucrose may occur due to the passing of
juice spray from the evaporators into the condenser
waters, and yet the latter may indicate negative
results on being tested according to the general pro-
cedure with a-naphthol {cf. supra), owing to the
f^t (proved by means of a laboratory apparatus)
that tne two liquids do not mix together under the
conditions prevailing in practice. In the case of
molasses spray at 85° Brix the drops reached the
bottom of the column of the Torricellian condenser
almost unchanged. By installing an eflBcient form
of spray-catcher (which separatwi the particles of
juice by centrifugal force), it was possible in one
of the factories to reduce the loss during evapora-
tion from 3’12 to 0’78% of the sucrose in the cane
while in two others the improvement was almost
equally satisfactory.—J. P. 0.

Glucose ^dextrose'] and starch; Determination of
by the aUcaline potassium permanganate

method. F. A. Quisumbing. Phillipine J. Sci.,

1920, J6, 581—601.

26 0 .0 . of the sugar solution (e.g., hydrolysed starch

solution) is boiled with 60 c.c. of N/lO-potassium
permanganate solution and 26 c.c. of 0*4 N eodium
carbonate, under strictly standardised «)nditions.
The excess of permanganate is determined by means
of standard oxalic acid solution, and the quantity
of dextrose found by reference to a table. Applied
to commercial starch, after hydrolysis by acid or
diastase, the method gave results agreeing with
thc«e of Munson and Walker’s method (J., 1906,
^6). Satisfactory agreement was obtain^ also in
the determination of starch in flours, after hydro-
lysis by saliva or diastase, but after hydrolysis by
acid the method gave results about 10% higher than
those obtained by Munson and Walker’s methc^.

—J. H. L.

Starchy materials; Contrary action of soluble chlor-
ides and sulphates on . H. Courtonne.
Comptes rend., 1921, 171, 1168—1170.

In the presence of solutions of certain chlorides, at
the ordinary temperature, starch is slowly

4
|pn-

verted into starch paste, and this in turn is con-
verted into soluble starch if the mixture is heated
to 115° C. The ease with which these changes
take place depends on the solubility of the chloride
and the concentration of the solution. A saturated
solution of magnesium chloride is the most
effective. Cold solutions of potassium, sodium, and
ammonium chlorides have no such effect, while with
hot solutions the action is very slight. Sulphates,
on the other hand, retard these changes. In a
saturated solution of magnesium sulphate starch
grains show no signs of swelling even when heated
to 115° C. in a closed vessel and there is no forma-
tion of starch paste.—W. G.

Sydrolysis of sugar-cane fibre, Sherrard and
Blanco. See XVIII.

Patents.

Adhesives [gum substitutes]; Manufacture of
[and of glycerin substitute]. H. WalJasch. G.P.
325,647, 22.5.19. Addn. to 323,665 (J., 1920,
759 a).

The formaldehyde and dicyanodiamide can be made
to react in the absence of any condensation agent
or with other acidic or dehydrating substances than
sulphuric acid; the product at a stage before it

becomes adhesive is of value as a substitute for

glycerin.—D. F. T.

Decolorising carbons, TJ.S.P. 1,359,094. See IIb.

Fermentable sugars. U.S.P. 1,358,898. iSce XVIII.

XVIII.—FEftMENTATION INDUSTRIES.

Enzymes. lY. Emulsin, cytase, ereptase, and
urease in germinated barley. D. Maestrini. Atti

R. Accad. Lincei, 1920, [v.], 29, ii., 164—166.
(Cf. J., 1920, 244 a, 309 a.)

When treated with 0'3% acetic acid solution,

germinated barley yields an extract capable of

hydrolysing amygdalin, the emulsin being present

in the suspension of the meal as well as in the
filtered extract. No cytase, ereptase, or urease

could be detected in germinate barley.—T. H. P.

Enzymes; Quantitative action of . G. Tam-
mann and 0. Svanberg. Z. physiol. Chem., 1920,

111, 49—67.

The ideal action of an enzyme, which the action of

emulsin on salicin resembles, is discussed mathe-
matically.

—

s. s. z.

Maltose; Determination of in yeast. II. R.
Willstatter and W. Steibelt. Z. physiol. Chem.,

1920, in, 157—170.

The fresh yeast is triturated with ethyl acetate

until it liquefies. Water is then added and the mix-
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ture is neutralised with amyionia. The yeast sua-

nension is made up to a definite volume with a

hnnwn maltose solution and a buffer mixture;

aliquot portions are withdrawn at two different in-

tervals, the degree of hydrolysis estimated, and the

“ time value ” calculated. The few experimente

carried out by this method show that moat of the

maltase of the yeast is extracted in this way. The

method is also suitable for the comparison of the

hydrolysis of sucrose and maltose by certain yeasts.

—s. s. z.

Saccharose [invertase]; Susceptibility of —— to

heat. H. von Euler and I. Laurin. Z. physiol.

Chem., 1919, 108, 64—115.

A coMPiLiTioN of data in connexion with the in-

activation of invertase by heat’ under various con-

ditions.—8. 8. Z.

Feviaentation by a top yeast; Susceptibility of

to the hydrogen ion concentration, H. von
Euler and 8. Heintze. Z. physiol. Chem., 1919,

108, 165—188.

ExPBniMBNTa with a strain of a top yeast (8 B II.),

from the Stockholm Sodra lastfabrik, showed that

the influence of acidity on the rate of fermentation

was dependent on the nitrogen content of the

medium, and that the optimum hydrogen ion con-

centration was about Pe=5. In the case of weakly
dissociated organic acids, the quantity of the un-

dissociated acid was great in relation to the con-
centration of the ions and it also influenced the

course of fermentation.—S. 9. Z.

Nitrates; Utilisation of by moulds for the pro-

duction of nitrogenous compounds. 8. Eostyt-
Bchew and E. Tswetkowa. Z. physiol. Chem.,
1920, 111,- 171—200. •

Aspergillus niget and Mucor racemosns reduce
nitrates and nitrites to ammonia, from wMch they
synthesise amino-compounds with the help of sugar.

Nitrous acid, ammonia, and amino-compounds have
been definitely observed in the intermedmte
stages. The nitrite-nitrogen is conyerted into

ammonia and amino-nitrogen outside the hyphse,

but is not assimilated by them as' such in experi-

ments of short duration. The reduction of nitrate

to nitrite takes place, at least in Mucor racemosus,

only in the presence of sugar.—8. 8. Z.

Sugar; Formation of by moulds from non-
sugars. 8. Eostytschew. Z. physiol. Ohem.,
1920, 111, 236—245.

SuoAB and alcohol were formed by Aspergillus niger

from the following substances ; d-tartaric add,
glycerol, qninic acid, mannitol, and ’lactic acid.

From peptone, on the other hand, no sugar was
formed.—8. 8. Z.

Acetaldehyde; Formation of -—- in the decomposi-
tion of sugar by moulds. C. Cohen. Biochem.
Zeits., 1920, 112, 139—143.

Thx formation of acetaldehyde as an intermediate
product was established by means of the secondary
sulphite “ fixation ” method in the fermentation of

dextrose by Aspergillus cellulosce, Mondia Candida,

Mucor racemosus, Mucor Souxii, and Oidium lactis.

-8. 8. Z.

Alcoholic fermentation. VIII. Influence of zinc

chloride on the alcoholic fermentation of living

and killed yeast. 8. Eostytschew and t. Frey.

Z. physiol. Chem., 1920, 111, 126—131.

Zmo chloride causes the formation of acetaldehyde
in fermentation by befanol and dried yeast but not
by living yeast. Apart from the aldehyde the sugar
is mainly converted into an unknown compound in

tbe presence of zinc chloride. This production of

acetaldehyde only occurs when sugar is present. In
the case of autofermentation at room temperature
only traces of acetaldehyde can be detected.

—8. 8. Z.

Alcoholic fermentation. IX. Influence of cadmium
and zinc salts on yeast enzymes. 8. Eostytschew
and 8. 8ubkowa. Z. physiol. Chem., 1920, 111,

132—140.

CADMniM salts alter to a very marked extent the

normal course of fermentation. Most of the sugar
is converted into products of unknown composition,

and acetaldehyde is produced at the same time.

Proteolysis and, to a greater extent, reduction are

inhibited by dilute solutions of cadmium salts, and
the reduction of acetaldehyde to alcohol is entirely

stopp^ by small quantities of these salts. Acetalde-

hyde is produced not only in the presence of oxygen
but also under anaerobic conditions. Cadmium
salts do not cause the oxidation of ethyl alcohol to

acetaldehyde. The action of cadmium and zinc

salts is ionic.—8. 8. Z.

Alcoholic fermentation. X. Fermenfafion is life

without oxygen. 8. Eostytschew and P. Elias-

berg. Z. physiol. Chem., 1920, 111, 141—156.

8ev£BAL species of mucor were employed for fei»

menting sugar under aerobic conditions, and the
carbon dioxide, produced through direct respiration

was estimated. It was found that under ^the ex-
perimental conditions the organisms oxidised the

* sugar to an extent sufficient to cover their vital

energy,^—8. 8. Z.

Acetaldehyde as an intermediate product in the
fermentation of sugar by Lactis aerogenes. C.
Neuberg, F. F. Nord, and E. Wolff. Biodiem.
Zeits., 1920, 112, 144—150.

Acetaldebyps has been found by the “fixation”
method to be an intermediate product in the fer-

mentation of sugar by B. lactis aerogenes.—8. 8. Z.

Sugar-cane fibre and cottonseed hulls; Acid hydro-
lysis of [/or production of alcohol]. E. C.
Sherrard and G. W. Blanco. J. Ind. Eng. Chem.,
1920, 12, 1160—1162.

Baoabse and cottonseed hulls, without previous
treatment, are unsuitable for the preparation of

ethyl aloohol by direct hydrolysis with acid and sub-
sequent fermentation. Of the total sugars pro-
duced by the acid hydrolysis of these materials, only
a small quantity is fermentable and the larger pro-
portion consists of pentoses. Bagasse may prove
of value as a source of xylose and furfural

;
in the

experiments described, 12’1% of pure xylose, calcu-

lated on the quantity of dry sugar-cane fibre, was
obtained.

—

W. P. 8.

Alcoholic strength; Tables giving from the

specific gravity. II. 25—50% ofoicohol by weight.
6. Tommasi. Ann. E. Staz. Chim.-Agrar.
8perim., 1917—1919, II., 9, 37—74.

Tables are given showing percentage of alcohol by
weight; percentage of alcohol by volume at 15° C.

;

and number of grams of alcohol in 100 c.c. at 15° C.

for the specific gravities of aqueous alcoholic solu-

tions determined at a num^r of different tempera-
tures ranging from 10°/l^ to 25°/ 15° C.

• —T. H. P.

Vinegar; Orange . Its manufacture and com-
position. H. D. Poore. J. Ind. Eng. Chem.,
1920, 12i H76,-1179.

Bbiep descriptions are given of two processes used

to produce orange vinegar, one in a small wij by

the barrel or roller process and the other on a large

scale by the well-known generator process. The
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vinegaf obtained by the latter procesa containa

acetic -acid. S'?—4’1; fixed acid (u citric acid),

I'O l,-2; total aolida, 8"82—5'26; aah, 0'52—079;
P,0„ 0-035—0’053; proteins, 0'56—0-75 g. per

100 c.c. The product obtains by the barrel pro-

.cess is |lightiy higher in acidity.—W. P. 8.

Chymonn and pepsin. Hammarsten. See XIXa.

« Xeast nudeic acid. Steudel aniPeiscr. See XX.

» Paibnts.

Glveerol; Manufacture of from sugar. Verein.

Chem. Werke A.-G. E.P. 138,328, 21.1.20.

Conv., 22.4.16. Addn. to 138,099 (J., 1920, 608 a).

In the process of the chief patent a sulphite is em-

ployed as a&aline substance; e.g., 1 kg. of sugar

fermented at 30° 0. by 100 g. of yeast in 6'6 1. of

wawr containing 100 g. of anhydrous sodium sul-

phite, yields 14'3% of glycerol and 39% of alcohol;

by increasing the amount of sulphite added to

120 g. and 28) g. the yield of glycerol is raised to

18% and 23‘S%*and that of alcohol lowered to 30%
and 24% respectively. Yeast foods and catalysts

such as manganese or iron sulphate may be em-

ployed and a further improvement is effected by

using in addition to sulphites a small proportion

(e.g., 0'2—1% of the sugar) of salts of strongly

reducing sulphur acids, such as hydrosulphitea or

sulphoiylates. The yield of glycerol may thus

under certain conditions bo raised to 30% of the

sugar consumed.—J. H. L.

Teast; Manufacture of . Aktieeelskabet Dansk
Gaerings Biduatri, and 8. Sak. E.P. 153,667,

11.8.19.

In the manufacture of yeast, especially by the

aeration method, mash or wort of higher concentra-

tion than that in which the yeast was pitched is

added in the course of propagation
;
the conditions

of yeast growth are thus rendered more uniform
throughout than when the concentration of the
nutritive matters diminishes continuously. For
example, the yeast may be pitched in wort (later

mash drainings) of 2% Balling, and after 2—3 hrs.

the main wort, of 10% Balling, may be added, con-

tinuously or intermittently, over a period of 10

—

11 hrs. By suitable aeration the yeast may bo
made to assimilate the alcohol formed, to any re-

Quired extent, or the alcohol may be recovered.

—J. H. L.
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Linseed cake and oiLfree mustard residue^ Compo-
sition and digestibility of —:— . E. Hohcamp,
H. Zimmermann, and 0. Nolte. Lahdw. Vers.-

Stat., 1920, 96, 339—352.

Febdino experiments were made on sheep with a
daily ration of 600 g. of hay and 200 g. of linseed

cake or 240 g. of oil-free mustard residues.

The percentages of the various constituents of

the two feeding stuffs digested were: organic
matter, 80, 77'6%; crude protein, 83, 86'5%;
nitrogen-free extract, 90, 73‘6 % ;

ether extract, 96,
88 8%; crude fibre, 35, 52 7%. These results

showed that the amount of digestible Brotein con-
tained in the two feeding stuffs was 21rI5%’ in the
linseed and 34'62% in the mustard. The two
feeding stuffs are therefore similar in composition
and digestibility.—J. H. J.

Crude fibre [in feeding stuffsi; Determination of
. 0. Nolte. Landw. Vers.-Stat., 19W, 96,

326—337.

Several points affecting the determination of crude
fibre in feeding stuffs by various methods were in-
vestigated. If the basin used was smaller than the
usual 200 c.c. size, low results were obtained, and
occasionally also if it was larger. Very rapid boil-

ing also led to low results. If the strength of either
the acid or the alkali was diminished below the
usual 1'25%, a higher yield of crude fibre was
obtained, although the percentages of carbon and
hydrogen in it remained the same. The use of a
stronger alkali for a shorter time caused the results

to be distinctly lower. Whether fat was removed
or not before determining the fibre made little

difference. A large number of results are given
showing the percentages of the particles of various
sizes in coarsely and finely ground meals. The
amount of crude fibre found in these samples tended
to decrease with fine grinding.—J. H. J.

Straw fodder; Determination of the degree of
hydrolysis of . Von Wissell. Landw. Vers.-
Stat., 1920; 96, 263—275.

The best means of determining the digestibility of
fodder prepared by digesting straw of cereals and
other material rich in cellulose, with dilute alkali,

is to determine the loss in weight on hydrolysis with
1% caustic soda, to apply the phloroglucinol test for
lignin, and to determine the chlorine absorbed from
bleaching powder.—J. H. J.

Sugars; Process of producing fermentable
[from cellulosic material}. G. H. Tomlinson.
U.S.P. 1,358,898, 16.11.20. Appl., 13.6.17.

The material is heated in contact with a hydrolys-
ing agent in a closed vessel, and after saccharifica-
tion has been effected the pressure is rapidly
reduced to below 1 atm. and volatile reaction pro-
ducts are removed by distillation.—J. H. L.

XIXa.-FOODS.

Meat and fish; Absorption of salt by from a
l freezing mixture. 8. Schmidt-Nielsen. Tekn.
tJkeblad, 1920, 67, 456. Chem.-Zeit., 1920, 45,

Rep., 313.

When meat and fish* are immersed in sodium
chloride solution at ordinary" temperature they
absorb considenable quantities of the salt, but when
they are placed in a mixture of ice and salt at -5°
to -15° C., or the liquid mixture of the same at
this temperature^ the absorption of salt is very
raiall and is ne^igible at a depth of 2 mm. below
4he snrfaoe of we meat. The penetration of the

is the greater iJie higher the temperature of
the liquid above its freezing point.—^W. P. 8.

Mustard; Determination of crude hbre in prepared
. M. C. Albrech. J. Ind. Eng. Chem., 1920,

12. 1175—1176.

High results are obtained in the determination
crude fibre in prepared mustard unless the sample
is treated previously for the removal of oil.

—W. P. 8.

Chymosin and pepsin ; Action of . VI. Experi-
ments on the preparation of pure stomach enzymes
and observations on their action. 0. Hammars-
ten. Z. physiol. Chem., 1919, 108, 243—286.

On extracting the mucous membrane of the dog,
pig, cow, or horse with 0’2% hydrochloric acid aM
mixing the clear filtered infusion with an equal
volume of a saturated solution of sodium chloride,

a iiocculent hyaline substance is obtained. This

substance contains the greater part of the enz^es
of the extract. Dilutions of 1:10,000,000 were
still active. It could be re-dissolved in dilute acid

.and reprecipitated with sodium chloride. After five

precipitations the fraction still showed strong

activity. If the extraction is carried out at body
temperature, a precipitate is formed only some time

after the addition of the sodium chloride. It is

considered that the substance is denatured when
extracted at37°—38° C.—S. 8. Z.
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Casein. (1) Clark. (2) Clark a^d others. (3) Shaw.

(4) Zoller. See XV.

Dextrose and starch. Quisumbing. See XVII.

Arsenic. Kohn-Abrest. See XXIII.

Nitrogen determinations. Cochrane. See XXIII.

Patents,

Grinding or pulverising Jood or other mhstances of

a similar nature; Method and means for . R.
Head, and J. Baker and Sons, Ltd. E.P. 153,332,

9.6.17.

Within a stationary casing is a horizontal shaft

carrying a tapered cone with a space between the

cone and the sides of the casing. Beaters project

from the sides of the cone and engage with beaters

projecting from the sides of the casing. The shaft

is driven by a pulley placed externally to thecasing.

The material to be ground is fed by a hopper and
worm into the casing at the narrow end of the cone
and delivered by a feed screw to the annular space

around the cone. A fan mounted on the shaft ex-
ternally to the inlet end of the apparatus sends a
current of air through the casing, which coots and
aerates the material and aids in its discharge from
the apparatus.—J. H. J.

Coffee substitutes containing caffeine; Process for
the production of . K. Lendrich. E.P.
153,971, 18,8.19. Addn. to 131,304.

In the manufacture of coffee substitutes from raw
or malted cereals by steeping in water which may
contain salts, then heating by steam under pressure,

and finally roasting, caffeine i* added to the steep-

ing water.—J. H. L.

Drying foodstuffs; Machine for . N. C. Hero.
U.S.P. 1,358,313, 9.11.20. Appl., 22.1.19.

A SERIES of three coaxial casings is arranged within

a horizontal shell. The outermost casing tapers
slightly and at its narrow end is connected with the
innermost casing, the opimsito end of which passes
beyond the shell. The intermediate casing com-
municates with the interior of the shell at the broad
end of the outer' casing. All the casings rotate

together. A feed-tube supplies the material to be
dried to the innermost casing externally to the
shell. A blast of air is sent through the innermost
casing, and hot air is supplied to the intermediate
casing.—J. H. J.

Food product Ifrom maize] and method of prepar-
ing the same. F. G. Lorenzen Assr. to Kellogg
Toasted Corn Flake Oo. U.S.P. 1,358,960,

16.11.20. Appl., 30,3.18.

Starchy material from maize is moistened with
water and converted into a flaked product which
is then cooked by dry steam, dried, and granulated.

—W. P. S.

MUk and cream substitutes; Process of manufactur-
ing . G. D, Thevenot. U.S.P. 1,359,633,
23.11.20. Appl., 24.1.19.

Vegetables rich in proteins, such as soya beans, are
softened and sterilised by cooking, and freed from
colouring matter

;
the solid portion, separated from

the liquid, is crushed to a fine pulp, mixed with
sterilised and slightly alkaline water, digested with
proteolytic enzymes in presence of sodium chloride,
and the resulting extract together with suspended
matters is mixed with fats, oils, and sugar.

—J. H. L.

Casein and vegetable albumin^ including gluten;
Process for the manufacture of a coUoidal solu-
tion, neutral to the taste, from . M. Mon-
haupt, E.P. 154,627, 20.7.17.

B* U.S.P. 1,326,210 of 1919; J,, 1920, 204 a.

Drying cylinders. E.P. 154,508. See 1.

[J«n; ifei. -

XIXB.-WATEB PDfflFICATION
: SAHlTATiOIt,

Water; SterilUation of —— by chlorine gas. J, S,
Arthur. J. Inst. Mech. Eng., 1920,, 1127—1198.

A DBTAiLED account is given of the types of appa-
ratus used for sterilising water for the Army durmg
the war. For a filtered water lees than 0*5 pt. of
chlorine per millioii pts. of water is requir^ for
complete sterilisation, and for a neutral raw water,
such as that of a large river, 3—4 pts. per million
witn a period of 20 mins, contact. An apparatus
devised by Wallace and Tiernan (E.P. 113,105-^,
113,197—8, 113,288, and 113,374; J., 1918, 191a,
192 a) was adopted as the standard type for the
British Army. The apparatus is in two forms.
The direct feed chlorinator consists of a pressure
compensator, a flow measurer, and a back-pressure
valve and diftuser. It delivers a steady flow of
chlorine gas at a constant pressure from bottles of
liquid chlorine. The accuracy is almost 100%. The
solution feed chlorinator is a similar apparatus with
a bubble meter in addition, in which the bubbles of
gas can be seen and counted as they dissolve in the
water in the meter. This water, when saturated, is

injected into the bulk of water to be treated. Draw-
ings and plans are given of the portable and
stationary plants used in the Army, the process of
purification adopted in each being essentially the
same and consisting of five steps: Coagulation of
suspended matter with aluminium sulphate and
alkali; sedimentation; filtration of the supernatant
water; sterilisation; de-chlorination with sulphur
dioxide. A sand filter is used, and filtration takes
place from the top downwards, the sand being kept
covered with water; it is flushed by upward flow
when it becomee clogged. The amount of chlorine
to be added is determined by a preliminary test with
a standard solution of bleaching powder. After the
addition of chlorine the water is passed through a
series of tanks for a period of 20 mins, to complete
the sterilisation. For de-chlorination sulphur
dioxide gas is used, delivered from a bottle of the
liquid through a fine adjustment valve. The
amount to be used is determined from time to time
by adding potassium iodide and starch to samples of

the water after treatment with sulphur dioxide
;
the

development of a blue colour indicates excess of
chlorine, and enough sulphur dioxide is added to

reduce this colour to less than that produced by 0’5

pt. of chlorine per 100,000 parts of water. This
small amount is left in to maintain’ sterility until
the water is consumed, by which time it has almost
disappeared and no taste is left.—J. H. J.

Water analysu [; Determination of sulphuric acid
in ]. L. W. "Winkler. Z. angew. Chem.,
1920, 33, 311—312.

Sulphuric acid in potable waters may be approxi-
mately estimated by observing the time at which the
liquid first becomes cloudy, when to 5 c.c. of the
clear sample, acidified with 2‘5 c.c. of 10% hydro-
chloric acid, 2’5 c.c. of 10% barium chloride solu-

tion is added. The test is conveniently carried

out beside a blank experiment in two test glasses

standing on a black surface to facilitate observa-
tion, and the values for sulphuric acid correspond-
ing with the time are obtained either from a table

quoted in the paper, or preferably by actual tests

on dilute sulphuric acid solutions of known strength
from which a curve showing times and mg. HjSO*
can be constructed. For a gravimetric estimation
it is generally necessary to concentrate by evai>ora-

tion unless large quantities of sulphate are present,
but incorrect results are obtained unless caTcium i.s

first removed by precipitation with 0*6—I'O g. of

sodium hydroxide and 1—2 g. of sodium carbonate
per litre, the precipitate being allowed to settle.

' and 1000 c.c. of the supernatant clear liquid

Cl. XIXb.—WATER P0RIFECATION. j ffiUnfATIQNi ^
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^aj^raied to<lrjiia88 after acidification with hydro-
chloric acid. The residue ia ' then dissolv^ in

25 c.c. of water, filtered free from silicic acid, and
the sulphuric acid estimated as previously describe
(X, 1920, 331 A, 684 a).—G. F. M.

Jndican {indoxyl potassium, sulphate); Detection of
very small quantities of *-;—^ in water as an aid
to- hygienic water analysis. A. Jollea. Ber.
Dents. Pharm. Ges., 1920, 30, 421-442.

The presence of indican in a water, even in the
merest traces, is a certain indication of previous
contamination with animal excretions, and as its

detection by chemical means is very simple and not
interfered with by the commonly occurring con-
stituents oi natural waters, excepting nitrites,

w^hich, however, are readily eliminate by means of

Mohr’s salt (ferrous ammonium sulphate), its pre-

sence or absence forms an excellent criterion for the
judgment of a water from the hygienic standpoint.

test is performed as follows: 3—4 1. of the
water is evaporated to 250 c.c.. and if nitrites are
present 3 g. of Mohr’s salt is added for every 0*1 g.

of nitrite per litre of the original water. The
evaporation is then continued to 10 c.c., and to the
filtered solution 1 c.c. of 5% alcoholic thymol or
o-naphthol solution, and 10 c.c. of fuming hydro-
chloric acid containing 5 g. of ferric chloride per
litre are added. After keeping for 15 mins, with
occasional shasingtheindolignonc colouring matter
which will have been formed if indican was
originally present, is extracted by careful shaking
with 4 c.c. of chloroform. A reddish or bluish violet

coloration of the chloroform layer, however slight, is

a certain proof of the presence of iiidicun and of
the previous contamination of the water with
animal excreta.—G, F, M.

Air containing toxic gases; PnrificaHon of .

A. Desgrez. H. Guilleinard, and A. Saves.
Comptes rend., 1920, 171, 1177—1179.

VARTors spray fluids sprayed in with a Vermorel
sprayer, are recommended for neutralising different
toxic gases. For chlorine a liquid containing ^0 g.
of sodium thiosulphate, 175 g. of sodium carbonate,
and 1000 c.c. of water is recommended. For a mix-
ture of carbonyl chloride and chlorine a 12% solu-
tion of sodium carbonate is effective. A fluid con-
taining 240 g. of sodium polysnlphidc and 140 c.c.
of soap-boiler’s lye in 1 1. is effective in neutralising
chlorine, carbonvl chloride, chloromethyl chloro-
formates, acrolein, bromoacetone. cyanogen
chloride, chlnropicrin, and benzyl chloride, bromide,
or iodide.—W. G.

Oligodynamic action of metals. D. Acel. Bioehem,
Zeits., 1920, 112, 23—26.

Water treated with metallic silver has been shown
by means of ammonium sulphide and by means of
potassium chromate to contain silver. It was also
demonstrated that if the dissolved silver Avas re-
moved the water lost its oligodynamic action (c/. J.,
1920, 702 a). 'I^e author therefore concludes that
the oligodynamic action of silver is due entirely to
the solubility of the metal in the water.—S. S. Z.

Patents.

Sewage sludge or the like; Method and means for
reducing the percentage of water in -— L,
Linden. E.P. 153,335, 11.8.19,

Sewage sludge is run into settling chambers pro-
vided with upright revolving arras or with com-
pressed air inlets, or with both, with the object of
yiolerltly agitating the sludge so as thoroughly to
incorporate any remains of a precipitant added pre-
viously. Additional precipitants may be added to
the sludge, and after continuing the agitation for,
say, five minutes', it is suddenly stopped. The

; MEDICINAL SUBSTANCES, &o, 69 a

heavy sludge sinks rapidly and completely. The
supernatant liquid is drawn off at the top of the
chambers, and the, sludge from openings at the
bottom.—J. H. J.

W^te Uqu4)rs; Method of and apparatus for treaU
ing . C. L. Peck, Assr. to The Dorr Co.
U.S.P. 1,357,587, 2.11.20. Appl., 1.12.19.

Waste liquid containing suspended solids ia sub-
mitted to a combined process of sedimentation and
flotation, the deposited and floating solids being
both worked mechanically towards a common dis-
charge region, whence they are removed together.

—J. H. J.

Waste organic substances; Apparatus and process
for treating . A. Maclachlan. U.S.P. (a)
1,359,085 and (a) 1,359,086, 16.11.20. Appl..
23.11.18 and 6.6.19.

(a) A TA!'nc in whicli the material is treated is con-
nected with a chamber in which sulphur is burned,
and this chamber is connected with another which
ia open to the air; a steam injector is inserted in
tho pipe connecting the sulphur chamber with the
treatment chamber, so that sulphur dioxide and air
may be introduced into the material, (b) Material
containing fafe is subjected to the action of sulphur
dioxide and 'steam in order to cause separation of
the fat.—W. P. S.

Insecticide. E.P. 154,057. See XVI.

XX.-0MANIC PfiODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Opntms; Content of ammonium salts in various
. J. L. Thomson. Pharm. J., 19^), lOS,

550.

Ammonium salts in small amounts are a normal con-
stituent of opium. The analysis of a large number
of samples of Turkish opium showed an average
content of 0’22% of ammonia, of Indian opium
0*21%, and of Persian opium 0*18%. The fluctua-
tions in amount wero greatest in Turkish opium,
vis., from 0’09% to 0*47%.—G. F. M.

Opium; Effects of prolonged heating and of aqueous
extraction on . A. M. Macmillan and A.
Tingle. Amer. J. Pharm,, 1920, 92, 810—815.

Opium when heated lost weight steadily, no sign, of
constancy being observed even after heating for
576 hrs. at 98°—100° C. At the same time there
was a diminution in the morphine content, Persian
opium losing more than 30% of its morphine in
96 hrs., but no more when the beating was oon-
tined for 288 hrs., whilst Indian opium lost only
3% in 96 hrs., but continued to l(«e progressively
even after 576 hrs., when a 30% diminution in
morphine content had been observed. The above
resultsare ut variance with those recorded byAnnett
and Singh (J.. 1918, 315 t). The prolonged heating
of crystallised morphine even for 8 days had no
appreciable effect on the basicity beyond that due to
the expulsion of tho water of crystallisation. Mor-
phine cannot be completely removed from opium by
water extraction. Even under the drastic treat-
ment of boiling for 16 hrs. in a Soxhlet extractor
the residue still contained 2% of the total morphine
originally present, whilst a further 9% had been
destroyed by the boiling.—G. F. M.

Opiim assay. A. J. Jones. Pharm. J., 1920, 105,

550—551.

The author criticises Dott’s method (J., 1920, 347 a)

and suggests tho modification that 10 g. of opium
be triturated with 3 g. of lime and 88 c.c. of water.
This will give a dilution of the opium of 1 pt. in

9 fluid pts., and if the filtrate is diluted with one-
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NueUic acids; Nevj. mithod of cl€as>qg€ for
H. Steudei and fi. I’eiser. Z. physiol. Chom.,ninth of its voinme of alcohol-ether mixture and

'again filtered the resulting filtrate will be exactly

1 in 10 dilution. 50 c.c., repr^tmg 5 g. of the

opium, is then taken for the assay. A somewhat

similar scheme is adopted for the direct assay of the

wet gum.—G. F. M.

I>iQitalis: Chemistry of . H. C. Hamilton. J.

Ind. Eng. Chem., 1920, 12, 1180—1181.

The author has isolated from digitalis extract two
active principles, one being soluble in chloroform

and the other insoluble, but there appears to be a
tendency for the soluble substance to become less

soluble on repeated applications of the solvent.

Experiments on frogs showed that the chloroform-

insoluble substance had the greater physiological

action.—W. P. S.

Gentian preparations; Preservation of . M.
Bridel. J. Pharm. Chim., 1920, 22, 411—418.

Thebe was no appreciable loss of carbohydrates in

powdered gentian when this was kept for nine years,

hut the gentiopicrin disappeared entirely; the

powder, however, still contained a glucoside hydro-
lysed by emulsin. The sugars remained unaltered
in gentian extract, hut diminished considerably in

tinctures during the same period
;
the gentiopicrin

also decreased in the tinctures, a tincture prepared
with 60% alcohol being quite free from this sub-

stance after the lapse of nine years. This tincture

contained a glucoside having the characters of

j9-ethylglucoside.—W. P. S.

Latex of Lactarius vellereus. J. Zellner. Z. physiol.

Chem;, 1920, 111, 293—296.

The latex of Lactarius vellereus consists mostly of

water (80*5%) and a mixture of stearic acid and a
resin (14*65%). The latter fraction can be ex-
tracted from the dried latex with ether, from which
the stearic acid crystallises out on concentration and
the resin remains in the mother liquor. Mannitol,
dextrose, mineral substances, and proteins make up
the rest of the latex.—S. S. Z.

Yeast nucleic acid, H. Steudei and E, Peiser, Z.
physiol. Chem,, 1919, 108, 42—50.

A SAMPLE of commercial yeast nucleic acid with a
ratio of P;N=1:1*77 was fractionated by means of

lead acetate, sodium carbonate, and barium acetate
into five fractions with varying P;N ratio. As the
reactions employed in the fractionation were not
drastic enou^ to break up the nucleic acid mole-
cule the authors conclude that the substance was a
mixture of several compounds. One of these frac-
tions with a ratio of PlN=l;2*09 on analysis gave
results correspondi^ to the formula

for the hanum salt of yeast nucleic acid.—S. S. Z.

Nucleic acids; New methods for preparation of ,

R. Feulgen. Z. physiol. Chem., 1920, 111, 257

—

272.

The nucl^protein from pancreas was prepared
by digesting the minced organ with hot water,
tr^ting the aqueous extract with sodium hydr-
oxide, filtering, and precipitating with 96%
alcohol after neutralising with acetic acid. The
nucleoprotein was hydrolysed with sodium hydr-
oxide and the mixed nucleic acids precipitated with
96% alcohol

;
these were purified by precipitation

with alcohol in alkaline solution, ^e two nucleic
acids were separated by salting out the sodium salt
‘of guanylic acid with sodium acetate, lie tertiary
salt of guanylic acid was prepared by treating the
secondary sodium salt of the acid with scmium
l^droxide and precipitating with 96% alcohol.

—S. 8. Z.

1920, 111. 297—303.

SoDiDH nucleate from the si^rm of the herring waa
hydrolysed with calcium bisulphite solution pre-

pared by passing sulpl^ur dioxide through^ a 3%
calcium chloride solution at 120®—130® C. for two
hours. The resulting products of hydrolysis were
precipitated with calcium acetate and purifit^ by
various precipitations. From the phosphorus and
nitrogen determinations it was found that the sub-

stance thus isolated was identical with thymic acid.

On hydrolysis with sulphuric acid under a ledux
condenser thymin was obtained from it. The above
method affords a means of preparing thymic acid

with comparative ease, and the acid thus obtained

shows great stability. After more than a ye.ar it

retained its white colour, solubility in water, and
power of reducing Fehling’s solution.—S. S. Z.

Hypnotics, Puyal and Montague. Bull. Boc.

Chim., 1920, 27, 857-862.

With a view to studying the effect on their hypnotic
properties of introducing a chlorine atom or a
phenyl group into urethanes, the authors have pre-

pared a series of such urethanes as follows : Etiqrl-

and propylchloroethyl carhinolurethanea, phenyl-

methyl-, phenylethyl-, phenylpropyl-, and phenyl-

butyl - carbinolurethanes, vinylethylcarbinolure-

thane, pbenylvinyl-carbinolurethane, ^thoxychloro-

propanolurethane, phenoxyethoxypropanolure-
thane, chloroethanolurethane, and cyclohexanol-

urethane.—W. G.

Saccharin; Beaction of . L. Thevenon. J.

Pharm. Chim., 1920, 22, 421—422.

Ten c.c. of 01% sodium nitrite solution, and 6 drops

of dilute sulphuric acid are added to 0*1 g. of sac-

charin dissolved in 25 c.c. of water; after a few

minutes 0*1 g. of jB-naphthoI is also added. A
bright-red coloration appears at once; the colour

is stable and dyes wool and silk.—W. P. S.

Thiodiglycol; Action of on silver salts. 0.

Moureu and M. Murat. Chim. et*Ind., J.920, 4,

593-596.

Thiodioltcol easily dissolves most silve^r salts, and
it is not possible to precipitate the whole of the silver

chloride from its solution in thiodiglycol by the

addition of water. If present, therefore, thio-

diglycol prevents the accurate estimation of

chlorides volumetrically either by the chromate or

thiocyanate methods of titration with silver

nitrate. In the estimation of mustard gas (di-

chloroethyl sulphide) by titrating with silver nitrate

the hydrochloric acid liberated by hydrolysis, the

presence of thiodiglycol is therefore a source of

error. The amount of the error increases with the

amount of thiodiglycol present.—W. G.

Neosalvarsan [salvarsan^ etc.]; Determination of
arsenic in . A. Eircher and P. von Ruppert.
Ber. Deuts. Pharm. Gres., 1920, 30, 419—421.

Feom 0*2 to 0*3 g. of salvarsan (or its derivatives)

is boiled with 20 c.c. of sulphuric acid and 15 g. of
potassium sulphate in a 5W c.c.' round flask con-
nected with a bulb absorption tube containing a
little water. When all the organic matter has
destroyed the absorption bulb and tube are rinsed
out into the flask and the liquid is diluted to about
250 C.C., boiled for 5 mins, to expel sulphur dioxide,
pp’tiail^ neutralised with sodium hydroxide, lana
dilute iodine solution added, drop by drop, * in
presence of starch to oxidise the last traces of

sulphur dioxide. The solution is then decolorised
witn a few drops of thiosulphate, and after satura-
tion with powdered sodium bicarbonate, the
arsenious oxide is titrated with N / 10 iodine(l c.c. =
0*003748 g. As). It is advisable to perform a blank
experiment at the same time.—G. F. M.
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Triphenylanineand diphenylarsenious talts. W. J.
• Pope and E. B. Turner. CHiem. Soc. Trans.,
“

117, 1447—1462.

Ths best conditions for the preparation of tri-

phenylarsine are realised by the action of 57 g. of

sodium in wire or slices on a mixture of 136 g. of

cMbrobenzene and 85 g. of arsenic trichloride in

presence of 300 c.c. of benzene. The sodium is pre-

'ferably covered first with the benzene containing

1—^2% of ethyl acetate, and left for 30 mins to

activate the metal, after which the other reagents

are slowly run in, the mixture being finally boiled

fdr several hours under a reflux condenser. The
yield, calculated on the chlorobenzene, amounts to

about 90% of the theoretical. When triphenyl-

arsine {3O'0 g.) is heated at 350° C. under atmo-
spheric pressure with arsenic trichloride (25'5 c.c.),

a mixture of phenylarsenioua dichloride and
diphenylarsenious chloride is produced which can

be readily separated by fractional distillation in

vacuo (ef. E.P. 142,880
;
J., 1920, 527 a). Diphenyl-

nrsenions chloride is readily converted into the

oxide, f(C,H,),As,],0, hy boiling an alcoholic solu-

tion with alcoholic potassium hydroxide. It is a
'colourless crystalline solid, m.p. 89°—91° C., and on
heating with hydrobromic or fuming hydriodic

acid at 100° C. in a sealed tube it yields diphenyl-

arsenious bromide, m.p. 55°—56° C., and diphenyl-

arsenious iodide, m.p. 45°—46° C., respectively.

—G. F. M.

Selenium monachloride ; Interaction of ethylene and
. H. W. Bausor, C. 8. Gibson, and W. J.

Pope. Chem. Soc. Trans., 1920, 117, 1453—1456.

Ethti.£I<e reacts with selenium monochloride to give

flfl'-dichloroethyl selenide dichloride and selenium

;

2CH,:CH,+2Se,01,=(CH,Cl.CH,),SeCl,+3Se. It

seems probable that the reaction proceeds initially

as with sulphur monochloride, but that the selenide

is farther acted on by selenium raonochloride with
liberation of selenium. The selenium monochloride
was prepared by the artion of dry hydrogen chloride

on a solution of selenium in fuming sulphuric acid

(16% SO,), and was treated with ethylene in

presence of benzene as diluent. After filtering off

the precipitated selenium and distilling oS the

benaene, fi/S'-dichloroethyl selenide dichloride re-

mained as white needles and after recrystallisation

from benzene formed long slightly hygroscopic

colourless prisms, m.p. 122-5° C. It is freely soluble

in water, half the chlorine present being hydrolysed
to hydrogen chloride. On passing sulphur dioxide
into the cold aqueous solution an oil separates,

which crystallises to a mass of colourless needles,

m.p. 23°—25° C., possibly /S;3'-dichloroethyl selenide.

—G. F. M.

Turpentine; Thermal decomposition of with
particular reference to the production of toluene
and ieoprene. S. A. Mahood. J. Ind. Eng.
Chem., 1920, 12, 1152—1155.

^THOUOB turpentine is a possible source of toluene
it does not give a suflSciently large yield either of
toluene or isoprene to make it a practical source of
these products under ordinary conditions.—W. P. 8.

Juniperus phcenicea; Essential od extracted from
the berries of of Sardinia. E. Puxeddii and
#. Vodret. Gaz. Chim. Ital., 1920, 50, U., 245—
K7.

Whm distilled irith water, the macerated berries of
Juniperus phcenicea yield 2'5% of essential oil, four-

ths of this amount distilling over daring the first

hour while the remainder requires about 6 hrs.
;
the

preliminary maceration with water should last at
least two days. The oil is neutral, colourless and

transparent, but turns zlij^tly yellow under the
influence of light. Its taste resembles that of*

camphor and it has a marked aromatic odour, while
when ruhbed between the hands it emits the odour
of turpentine. It burns with emission of dense
smoke and resinous odour. It has sp. gr. 0'8658 ait

15° C. ;
[<»]„'’ = + 16-84°; viscosity, q=l‘7^9 at

18-5° C. ; solubility at 27° C., zero in 70% or 80%
alcohol, 1:16 in 90% alcohol; refractive index,
1-4675 at 20° C. for ordinary light; saponification
value, 14—15; acid value, 2-49; acetyl value, 35;
aldehydes and phenols, absent; Maumene value,
1368°; iodine value (Hiibl), 2^ 53, but varying
values are obtained if the amount of iodine em-
ployed in the tet is varied

;
bromine value, 264-55.

The essential oil was subjected to repeats frac-
tional distillation under diminished pressures, the
principal fraction, b. pt. 74° C. under 30 mm.
pressure, having sp. gr. 0 8543 at 25° C., refractive
index 1-4644, and [a]„” =+23-94°.—T. H. P.

Essential oil of jasmine; Extraction of the .

J. Niviere. Bull. Soc. Chim., 1920, 27, 862—865.

Thb fact that a much greater yield of superior oil
is obtained from jasmine by the method of “ en-
fleurage” using animal fats, than by extraction
with volatile solvents, has been explained by
Gharabot and Gatin (La parjum chez la plants,
Paris, 1908) on the basis of the decomposition of
glncosides with production of oil during the en-
fleurage. In support of this, it is now shown that
if the jasmine flowers are submited to a preliminary
hydrolysis by acid or enzymes before extraction with
solvents, the yield of oil is increased. The physical
and chemical properties of the oil extracts from
the hydrolysed flowers differ somewhat from those
of the oil extracted from the non-hydrolysed
flowers.—W. G.

Cholesterol. Steinkopf and others. See IIa.

Methyl alcohol. Heuser and Schmelz. See V.

Patents.

Pyrophosphate casein compounds; Process for the
manufacture of colloidally soluble metal .

H. B. Napp. From F. Hoffmann-La Boche &
Co. E.P. 154,112, 28.2.20.

Casein (66 pts.) is dissolved in an aqueous solution

of 112 pts. of sodium pyrophosphate, and a solution
of a metal salt, e.g., 156 pts. of 4N calcium chloride

solution or 195 pts. of 23% ferric chloride solution,

is added with agitation. The metal compound is

precipitated by the addition of alcohol, and sepa-
rated by filtration, washed, and dried at 50° C.

—L. A. C.

Acetic acid; Manufacture of . British Cellnlose

and Chemical Manufacturing Co., M. Soller and
J. Hotz. E.P. 154,304, 21.8.19.

The oxidation of liquid acetaldehyde to acetic acid

is accomplished by using china clay, with or without
the addition of sodium acetate, as a catalyst, and
passing free oxygen into the agitated mixture at
100—20° C.—D. F. T.

Acetic acid; Apparatus for the manufacture of .

H. W. Matheson. E.P. 154,368, 9.9.19. (flf.

E.P. 132,558; J., 1919, 846 a.)

Acetaldehyde is treated with air in the presence of

a catalyst in an aluminium-lined vessel, which con-
tains two water-cooled metal coils for the regulation

of the temperature and is fitted with two con-
densers, water-cooled and brine-cooled respectively,

in series, the condensed product from each being
returned to the reaction vessel by means of a con-

nexion below the level of the liquid.—D. P. T.
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Acetic acid; ManufacHre of- . H. Dreyfus.

E.P. 164,680, 28.8.19.

The inorganic matter present in animal charcoal

forms a satisfactory catalyst for the oxidation of

liquid acetaldehyde to acetic acid ; the calcium and
magnesium phosphates are the moat effective con-

stituents. The residue obtained hy heating animal

charcoal in the air, or artificially prepared mixtures

of the chief constituents of such residues^ can there-

fore bo applied to accelerate the oxidation process,

preferably with the addition of sodium acetate.

—D. P. T.

Chloroform; Manufacture of . M. Phillips.

0.S.P. 1,359,099, 16.11.20. Appl., 13.8.20.

The alcoholic product obtained hy passing unsatu-
rated hydrocarbons rich in propylene into sulphuric
acid, and afterwards hydrolysing the alkyl sul-

phates, is treated with chloride of lime (bleaching
powder).

—

J. H. 1.

Sodium and potassium formate ; Production of
from calcium formate. Elektrochem. Werke
G.m.b.H., Bosshard, and D. Strauss. G.P.
325,638, 16.5.19.

On treating calcium formate (12 mols.) with sodium
or potassium sulphate (10 mols.), 96% of the latter
undergoes conversion into formate; the remaining
4% of alkali sulphate is of no disadvantage in the
subsequent fusion to oxalate, whilst the excess of
calcium formate on interaction with alkali oxalate
or carbonate yields alkali formate, the calcium
simultaneously being rendered insoluble.—D. F. T.

Perhydronaphthylphenylmethane - o - carboxylic
acids; Preparation of . R. Willstatter.

G.P. 325,714, 23.4,19.

PEEHTDRONAPHTHYLPHENYLMETHANE - 0 - CARBOXYLIC
acid, is obtained by the reduction of

naphthoyl-o-benzoic acid with hydrogen in the
presence of a catalyst, such as platinum, palladium,
or nickel, or, in particular, an oxide of the last-

named metal; it exists in four modifications—the
a-modification, rhombic tablets, m.p. 129° C.

;

/3-form, rhombic tablets, m.p. 114° C. ;
y-form,

prisms, m.p, 94° C. ;
3-form, a viscous syrup.

These acids are of value as substitutes for the
higher fatty acids. If naphthoylbenzoic acid is

heated with a zinc-copper couple and an aqueous
solution of ammonia, no perhydro-acid results, the
product being naphthylphenylmethane-o-carboxvlic
acid,—D. P. T.

XXL—PHOTOGBAPHIC MATERIALS AND
PROCESSES.

IPhotographic'] development; Some results of
recent investigations on the theory of .

A. H. Nietz. Communication No. IW from
Eastman Kodak Research Lab, Phot. J., 1920,
60, 280—291.

The reduction potential of a developer may be
measured by the amount of bromide required to
produce a given depression in the density or by
the concentration of bromide against which the
developer can just develop. If the straight line

portions of a series of curves connecting the Jog
exposure (log E) with the density (D) of » plate for
a aeries of times of development with the same
bromided developer be continued, they will be
found to meet at a point below the log E axis. If
this point be a, b, then I)=y(log E-a)+bj which
also follows mathematically on the experimental
'|)roof that if density be plotted against degree of
development (y) the locus is a straight line, Ds=s

tf(y-A), from which 6= -Afl and aslog E-tf. Hie
values of a and S are found to be constant for a
long range of bromide condentrations, while h is

proportional to log bromide concentration over a
considerable range. Plotting b against log 0
(concentration), if 0^ is the intercept on the log C
axis for the bromide concentration which just
depresses the density, then d (density depression)
= b=m(log C-Iog Q,). The value of m is 0'5, prac-
tically independent of developer and of emulsion,
so that is a measure of the reduction potential.
The values of reduction potential a-r® given for 18
developers taking that for quinol as 1. Rate of
development is found experimentally to be propor-
tional not only to the amopnt of work still waiting
to be done (Do©—D) but also inversely to the time
from first appearance of the image, which leads to
a more accurate method of arriving at maximum
density by plotting log Dao /(Dao -I^) gainst log f,

choosing I) ao by trial and error to obtain a straight
line (see also Bloch, Phot. J., 1917, 57, 60; J., 1917
353). It is suggested that, except for quinol ana
substituted quinols, the maximum density is higher
the greater the reduction potential. The effect of

bromide on maximum density is the same as the
effect on density in the earlier stages of develop-
ment. Maximum contrast obtainable is not affected
by bromide, but the practical maximum contrast
is affected by the reduction of fog. The effect of

bromide on velocity of development is only in the
early stages of development—the period of induc-
tion—after which the velocity is the same with or
without bromide. The equations deduced for
density and rate of development are utilised in
the determination of sfieed and of maximum con-
trast. Speed of emulsion and fogging power of
the developer arc not apparently functions of the
reduction potential, and fog formation does not
appear to follow the same law as normal density
development. Comparing the constitutional for-

mula of the developers studied it appears that
arainopheuols are the most energetic hydroxy-
phenols the next and amines the least; substitution
of a single methyl group in the amino group or in
the nucleus increases the energy, but two methyl
groups are not always still more effective. The
introduction of a second amino group increases the
potential while conversion to a glj^cine or introduc-
tion of GHgOH lowers it

;
these results are of partial

application only as the effect of group position has
not been worked out.—B. V. S.

Phenols; Tautomerism of . /. Quinol. W.
Fuchs and B. Eisner. Ber., 1919, 52, 2281—2286.

Quinol is capable of reacting in its tautomeric
form (as an unsaturated cyclic ketone) with sodium
hydrogen sulphite. The sodium salt of cyclo-

hexane-1.4-dioI-1.2.4-trisulphonate has been isolated

from the reaction product and found to function as

a photographic developer, which may possibly exist

in the ordinary quinol developing solution.

Feeble conductors of electricity; A new property of
substances which are . Gr. Reboul. Comptes
rend., 1920, 171, 1052—1055.

If in a dark room a photographic plate is covered
with a sheet of paper which is in turn put in contact
for 24—48 hrs. with two electrodes having a poten-
tial difference of 1000 volts, on developing the plate
the fibres of the paper are reproduced and the
equipoteiitial lines are roughly marked. Coi^e-
grained paper gives a better result than Me-
grained paper. The impression on the plate is

much stronger if the conductivity of the paper is

increased by damping it and then allowing it to
dry in the air. The effect disappears almost com-
pletely and is confined to the neighbourhood of the
electrodes if the paper is perfectly dry. It is

apparently necessary that the material between the
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photographic plates and the electrodes shall he a
feeble conductor and it shall be heterogeneous

or present superhcial discontinuities such as might
be caused by superficial incisions in the paper.

—W. G.

Cyanine dyes. Mills and Hamer. See IV.

XXII.-EXPL0S1VES; HATCHES.

Explosives; Velocity of decomposition of high
in u vacuwn. 1. R. C. Farmer, Chem. Soc,
Trans., 1920, il7. 143^1445.

The relative stability of high explosives can be
measured by determinations of the velocity of

decomposition, as indicated by the rate of evolution

of gas, on heating in a vacuum. The apparatus
employed consists of a lagged copper bath provided
with a reflux condenser, and six orifices in the lid

into which steel tubes are loosely fitted to guard
against damage by explosion. They are packed
round with copper filings to give good contact with
the bath. Special precautions arc taken to guard
against failure of the condenser water supply during
the prolonged heating. The glass tubes containing
weighed quantities of the explosive under examina-
tion are each provided with a ground-in stopper
leading to a capillary manometer tube which ter-

minates in a cup containing sufficient mercury to
fill the upright limb of the capillary. The tube is

exhausted through the cup and the mercury rising
in the capillary forms automatically a seal, and its

height records the pressure within the tube. The
apparatus is then placed in the heating bath, the
material is thorougnly dried by heating to a tem-
perature at which no measurable decomposition
occurs (say, 80^ C.), and again exhausted, and
finally heated at the desired temperature, whilst
readings of the pressure are taken from time to
time from which the evolved gas volume is deduced.
It was found that all explosives undergo a gradual
decompjosition at temperatures considerably below
their ignition points. The velocity is highly
aff^ted by temperature and by the catalytic action
of impurities. The trinitro aromatic compounds
are in general much more stable than the nitric
ester explosives. The dinitro-compounda show
scarcely any measurable decomposition, whilst on
the other hand the nitro-amines such as “ tetryl

”

are less stable. The relative stability is roughly
indicated by the temperatures at which the gas
evolution amounts to 1 c.c, per g, in 100 Iirs.,

viz., trinitrohenzene 190®—195° C., trinitrophenol
I''50°—155° C., 2.4.6-trinitrotoluene 135°—140° C.,
tetryl 115°—120° C., nitrocellulose 100° C. The
stability of T.N.T. is not appreciably affected by
the addition of small quantities of isomeric trinitro-
toluenes, whilst mixtures of picric acid and T.N.T.
show an even slower rate of decomposition than
T.N.T. alone. The addition of an unsaturated sub-
stance (castor oil) strongly depressed the stability
of both picric acid and T.N.T.—G, F. M.

Umhrite; A new explosive, ; its use in a^rtcwl-
Hre. G. Tommasi. Ann. R. Staz. Chim.-Agrar.
Sperim., 1917—1919, 11. , 9, 75—94.

Umbbitb a, containing 49 pts. of nitroguanidine,

^ of ammonium nitrate, and 13 of silicon, is suit-
artillery shells, while umbrite B, containing

d7‘6 pts, of nitroguanidine, 49'4 of ammonium
nitrate, and 13‘1 of silicon, which has a greater dis-
ruptive power, serves well for bombs, for mining
purposes, and for loosening the soil. These eiplo-

are but slightly hygroscopic and retain un-
altered their explosive power even when they con-
tain a certain proportion of water.—T. H, P,

XXIIL-AMAIYSIS.

Adsorption in analytical chemistry; Importance of
. I. M. Kolthoff. Pharm. Weekblad, 1920,

57, 1510—1529.

The adsorbing action of filter paper, at least so far
as electrolytes are concerned, is to be ascribed to
the ash content^ which functions as a calcium-
permutite, in which the calcium ion may be replaced
by another positive ion, which thus becomes fixed
by the paper. Thus anions are not adsorbed, whilst
equivalent quantities of positive ions are taien up,
corresponding to the alkalinity of the ash.' The
capillary action of filter paper, as manifested by the
sucking up of liquids and solutions, appears not to
be a pure adsorption phenomenon. {Cf. J.O.S.,
Jan.)—S. I. L.

Acids* Adsorption of by filter-paper. I, M.
Kolthoff. Pharm. Weekblad, 1920, 57, 1571—
1577.

The amount of acid taken up by filter-paper was
found to be constant for each kind of paper, and to
be exactly equivalent to the alkalinity of the ash.
In one case the adsorption law was found to hold
for several acids within certain limits of dilution.
(Cf. J.C.S., Feb.)—S. 1. L.

Conductometric titrations;
analysis. 1. M. Kolthoff.
17. 694—701. (See J.,

717a, 733a, 735a, 767a.)

Application of in
Cnem. Weekblad, 1920,

1920, 529a, 530a, 558a,

Limits are given for the dissociation constants of
acids and bases which can be determined by the
conductivity method, and modifications are sug-
gested by means of which titrations of weak and
strong acids and bases, alone, or in presence of one
another and of salts, etc., can be carried out. (Of.
J.C.S., Feb.)—S. I. L.

‘

Permanganate titrations; Catalysis of . P. H.
! Segnitz. J. Ind. Eng. Chem., 1920. 12, 1196—

I

1197.

Bt the addition of manganous sulphate solution in
permanganate titrations, the reaction velocity is

increased, and the time required can be reduced
from 35 mins, to 8 secs, in the case of hydrogen
peroxide-permanganate titrations and from over
1 hr. to 6 mins, in that of cold oxalate-perman-
ganate titrations. The accuracy of the end-point

:
is not affected.

I Potassium; Peterminaiion of by the Lindo-
!

Gladding method. H. C. Moore and R. D. Cald-

i

well. J. Ind. Eng. Chem., 1920, 12, 1188—1189.

j

When dealing with pure potassium salts, the same
!
results are obtained whether the potassium platini-

1

chloride precipitate is washed with 80% alcohol or

I
95% alcohol; sodium salts, however, if present, are

i more soluble in the 80% alcohol, and this alcoholic

j

solution of sodium salts has a distinct solvent action
; on the potassium platiiiichloride, causing low
j

results for potassium to be obtained.—W. P. S.

j

> Barium; Gravimetric determination of as
barium sulphate. L. W. Winkler. Z. angew.
Chem., 1920, 33, 299.

Tub neutral solution of the barium salt is treated
w'ith 1 g. of ammonium chloride and 1 c.c. of N/1
hydrochloric acid, boiled, and a slight excess of
ammonium sulphate solution is added. The precipi-
tated barium sulphate may be weighed either after
drying or after incineration. The weight of the
dry precipitate should be decreased by O' 16 mg.
and that of the ignited precipitate increased by
0*6 mg. for quantities of precipitate of about 0'3 g.
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/=
OdUhim; Determination of —r— in thn preienee of

phosphates. 3. F. Breazeale. J. Assoc. Off.

Agric. Chem., 1920, 4, 124—184.

Staatino with, say, a plant ash containing calcium,

magnesium, an excess of phosphates, and some iron,

but no manganese, the ash is dissolved in dilute

hydrochloric acid, the solution boiled and made
slightly alhaline with ammonia. A saturated solu-

tion of oxalic acid is then added until the liquid

is just acid. This acid will dissolve the phosphates

of iron and magnesium and convert the calcium
phosphate into calcium oxalate. The solution is

again made slightly alkaline with ammonia and
then slightly acid with oxalic acid. The liquid is

allowed to stand in a hot place until the precipitate

settles and the precipitate is dealt with in the usual
manner. If manganese is present it will he precipi-

tated as oxalate along with the calcium oxalate.

In this case the precipitate, after being filtered

off and washed, is dissolved in excess of hydrochloric

acid, the solution is made alkaUne with ammonia
and a little ammonium oxalate is added. The
calcium is precipitated as oxalate, while the man-
ganese remains in solution. Calcium oxalate is not
soluble in oxalic acid solution at the ordinary tem-
perature, hut is appreciably soluble in boiling 30%
acid. It is not soluble in solutions of ammonium
or sodium salts in the presence of oxalic acid, but
it is markedly soluble in solutions of sodium nitrate,

chloride, or sulphate alone at the ordinary tempera-
ture and still more so in boiling solutions.—W. G.

Manganese in presence of phosphates ; Detection of
. T. Sabalitschka and W. Erdmann. Ber.

Deuts. Pharm. Ges., 1920, 30, 443-445. (C/.

Schmidt, J., 1920, 530 A.)

A CBincisM of Schmidt’s analytical method (loe.

cif.). In presence of an excess of barium phosphate
manganese is completely precipitated as phosphate
by excess of ammonia, and in the further examina-
tion of the precipitate after removal of the phos-

phoric acid a flocculent precipitate of manganese
oxalate is obtained with ammonium oxalate which

is very liable to be mistaken for calcium. In pres-

ence of calcium phosphate some of the manganese
is precipitated in a similar way by ammonia, whilst

the rest remains in solution with the zinc in the

normal way. It is further pointed out that only

by leading hydrogen sulphide into the ammoniacal
solution, and not by the simple addition of am-
monium sulphide, is manganese precipitated en-

tirely as sulphide from its solutions in presence of

phosphates or oxalates.—G. F. M.

Bismuth; Gravimetric determination of as

phosphate, and its ap^ication to ore arwlysis,

W. R. Schoeller and E. F. Waterhouse. Analyst,

1920, 4S, 435-^9.

The cold bismuth solution, containing nitric acid

but no chlorides, is treated with ammonia until a

slight permanent precipitate is obtained
;
2 c.c. of

concentrated nitric acid is then added, the solution

boiled, and 10% diammonium phosphate solution is

added slowly. About 40 c.c. of the phosphate solu-

tion is required for 0'2 g. of bismuth, 60 c.c. for
0'4—0 5 g. The mixture is diluted to 400 c.c. with
boiling water, the precipitate collected after

15 mins., washed jvith hot 3% ammonium nitrate

solution containing a few drops of nitric acid per
litre, dried, and ignited gently. The weight of

BiPOjXO’fiS^ giv« the weight of bismuth. The
mqthod may be applied to the analysis of ores

;
the

bismuth is separated from lead by precipitation

^ith iron wire (cf. J., 1900, 389), copper, arsenic,

^d antimony are separated by extraction of the

iMphideft with sodium cyanide and sulphide, and
bismtfth sulphide is converted into phosphate.

Amnte; General method for the detection and
estimation of . Kohn-Abrest. Comptes rend.,
1920, 171, 1179-^1182.

Fob the estimatisn of arseiw in animal or human
organs, physiologioal flui£, or foodstuffs, ' the
materiel is halcined with a mixture of magnesium
nitrate and oxide, using 35 c.c. of a 20 solution of
magnesium nitrate and 1 g. of the oxide, the mix-
ture Mng dried at 110° C. before calcming. The
arsenic in the ash is determined either by Marsh’s
method or by reduction to arsenite and titration
with standard iodine solution.—^W. G.

See also pages (a) 36, Paraffin wax (Bube): Fis-
cosity at high pressure; Compressibility of lubri-
cating oils (Hyde); Viscoiifi/ rParsons, also ^ys);
Gup and ball viscosimeter. SS, Acetic acid (Grot-
tisch). 40, Drying agents (Sidgwick); Naphthalene-
disulphonic adds (Ambler). 43, Nitrates and
nitrites{Arnd) ;Potash in wood ashes etc. (Haskins)

;

Potassium platinichloride (Vurtheim)
;

Leudtes
(Tommasi). 48, Copper in slags (Lathe)

;
Boasted

blende (De Keghel); Lead in ores (Simmons and
others). 51, Soya bean oil (Newhall)

;
Paints (Bailey

and Baldsiefen). 52, Antimony in rubber goods
(Collier and others); Tannin analysis (Wilson and
Kern). 53, Sulphuric acid in leather (Moeller);
Chlorides in leather (Thomas and Prieden)

;
Casein

(Shaw, also Zoller). 54, Moisture in soils (Noyes
and ’Trost); Soil phosphorus (Noyes); Moisture in
fertilisers (Lipscomb and Hutchins, also Clarke)

|

Available phosphoric acid (Haskins); Ammoniacal
nitrogen (Froidevaux and Vandenberghe). 55,
Dextrose and starch (Quisumbing)

;
Maltose in yeast

(Willstatter and Steibelt). 56, Alcohdometric
fables (Tommasi). 57, Crude fibre (Nolte, also

Albrech); Straw fodder (Von Wissell). 58, Water
analysis (Winkler). 50, Indican in water (Jolles);

Opium assay (Jones). 60, Thiodiglycol and silver

salts (Moureu and Murat); Saccharin (Thevenoa);
Neosalvarsan etc. (Kircher and Von Ruppert).

Patent List.

The dfttoB given in this list are, in the ease of AppUoa-
tions for PatentBs those of applieationa and in the oaee of
Complete Speoifioations acoepted^ those of the Official
Jour^lfl in which the acceptance le aanonnoed. Complete
Spacificationg thnc advertiBed as accepted are open to in^
Bpeotion at the Patent Office immediatelj, and to oppoei-
tioB within two months of the date given.

I.—GKNERALj PLANT; MACHINERY.

Appucationb.

Barytes Consolidated, Ltd., and Elliott. Sep-
aratiug fines from ground materials. 749. Jan. 7.

Bramwell. Filtration of liquids. 662. Jan. 6.

Broadbent, and Broadbent and Sons. Centrifugal
machines. ^,454. Bee. 30.

Chenard. fractional distillation. 167. Jan. 3.

(Fr., 3.1.20.)

Cook. Ohemical and physical synthesis. 36,612.

Dec. 31.

Farbenfabr. voirm. F. Bayer u. Oo. Separating
or isolating organic gaaes etc. 464. Jan. 5. (Ger.,

3.11.16.)

Fauth. Filter plates. 801. Jan. 7. (Ger.,

3.9.19.)

Freyn, Brassert, and Co. Method of gas^wasb'

ing. 385. Jan. 6. (TJ.S., 28.6.16.)

Giesecke. 36. See X.
Kampf.' Washing and treating artificial

materials. 8M. Jan. 6. (Ger., 19.4.19.)

Langer, 454. See II.
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Lilifflifeld.
* MAnofacture of coUoidslIy.«olafdl

and snapehaiona or emufaions. 786.

Jan. 7. -(AMtria, 1.8.19.)
., , ,

,.

Lozan. Regulating Bpocmo gravity of solutioiis.

781. Jan. 7. (U.S.i 12.7.16.)

McCubbin. Treating smoke, fumes, etc.

36,800. Dec. 29. ™
Martin. Separating solide from gases. 291.

Jan. 4. (Got., 21.11.19.)
* , , ,

Martin. Conveying, and wetting material to be

oQnveybd. 292. Jan. 4. (Got., 24.12.19.)

Moulin. Apparatus for diffusion of essence or

volatile liquids. 36,644. Deo. 31. (Fr., 14.6.19.)

Nitrogen Products Co. Furnaces. 351. Jan.

5. (U.S., 27.1.19.)

Norsk Hydro - Elektrisk Kvaelstofaktieselskab.

Apparatus for effecting continuous crystallisation.

883. Jan. 7. (Norway, 17.9.14.)

Ondra. Conoentrating, classifying, or separat-

ing pulverulent material. 300. Jan. 4.

Plauson and Vielle. 36,562. Sse II.

Plauson and Vielle. Manufacture ef dispersoids,

colloid powder, and masses therefrom. 36,554.

Dec. 31. (Ger.. 29.8.18.)

Still. Saturators for producing solid salts by

treating gases with liquid. 1097. Jan. 8. (Ger.,

8 8 19

)

Sturtevant Co. Drying-apparatus. 353. Jan. 5.

(G.S., 8.12.13.)

Complete Spbcific.vtions Acceptep.

15,601 (1919). Sauer. Purifying and separating

or filtering liquids. (155,609.) Dec. 31.

15,606 (1919). Sauer. Filtering, decolorising,

and purifying liquids, juices, etc. (155,611.)

Dec. 31.

17,931 (1919). Elliott. Removal of gases from

liquids. (155,8«.) Jau. 12.

24,704 (1919). Akkerman. Process for drying

liquids. (1^,927.) Jan. 12,

6525 (1920). Littleton, See XVIII.

18,030 (1920). Krupp A.-G. Acid-resisting boilers,

pipes, etc. (145,732.) Jan. 12.

II.—FUEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.
Applications.

Adam. Purification of coal gas. 296. Jan, 4.

Anderson and Meikle. Manufacture of bri-

quettes. 36,336. Dec, 29.

Bamber and Parker. Producer-gas generators,

676. Jan. 6.

Bates. Flotation process of fuel production.

36,298. Deo* 29. (U.S., 23.3.20.)

Boocock and others. 515. See VII.

Cbem. Pabr. Worms. 289. See III.

Cox. Gas plant. 36,396. Dec. 29.

Cravau. Coke ovens. 311. Jan. 4.

Daynes. Detection and measurement of gases.

1117. Jan. 8.

Dolbear. Treating oil shales. 218. Jan. 4.

Dutt and Dutt. Decolorising and treating

mineral oils. 277. Jan. 4.

Erdmann, Obtaining paraffin and highly viscous

lubricating oils from bituminous masses. 526.

Jan. 6. (Ger., 22.1.18.)

Erdmann. Obaining paraffin from lignite tar,

coal tar, or shale tar. 727. Jan. 7. (Ger*, 5.8.18.)

Erdmann. Treatment of bituminous tars, mineral
oils, tar distillates, etc. 728. Jan. 7. (Ger.,

2.9.19.)

Erdmann. Obtaining highly viscous lubricating

oils. from peat tar. 729. Jan. 7. (Ger., 9.9.19.)

Everett Md Salemi. Apparatus for distilling

carbonaceous materials. 234. Jan. 4.

Farbw. vorm. Meister, Lucius, u. Briining. Fuel
for internal-combustion engines. 1096. Jan. 8.

(Ger., 24.3.16.)

Freyn, Brassert, and Co. 365. See I.

Gewerkschaft ver. Constantin der Grosse. Con-
tinuous distilling oven for making gas and coke.
1093. Jan. 8. (Ger., 7.5.19.)

Halbergerhutte Ges. Treating plants for filter-

ing combustible gases, 819. Jan. 7, (Ger.,

29.4.14.)

Langer. Lubricating-oil emulsion. 409. Jan. 5.

(Austria, 9.8.16.)

Langer. Manufacture of an oil emulsion. 463.
Jan. 5. (Austria, 16.1.17.)

Langer. Lubricant for cylinders of steam
engines etc. 454. Jan. 5. ((Jer., 3.6.20.)

Georgs-Maricn-Bergwerks- u. Hfitten A.-G. Gas-
producers. 36,659. Dec. 31. (Ger., 14.5.15.)

Plauson and Vielle. Extraction of carbonaceous
substances or hydrocarbons. 36,464. Daft. 30.

(Ger., 23.4.18.)

Plauson and Vielle. Manufacture of lubricating
oils. .36,552. Dee. 31. (Ger., 12.12.19.)

Plauson and Vielle. Extraction of montan wax
from bituminous coal. 36,464. Dec. 30. (Ger.,
23.4.18.)

Plauson and Vielle. Obtaining and oxidising
paraffins etc., and obtaining soaps. 36,553. Deo.
31. (Ger., 4.6.19.)

Roberts. Carbonisation of coal. 72. Jan. 3,

Summers. Coke ovens. 473. Jan. 6.

Turnbull. Briquetting coke. 1132. Jan. 8.

(Ger., 28.6.16.)

Complete Specihcationb Accepted.

10,713 (1919). Coune. Gas washer and purifier.

(155,859.) Jan. 12.

13,593 (1919). See. Franco-Beige de Fours a
Coke. Horizontal coking-ovens. (127,590.) Jan. 12.

20,891 (1919). BroMbridge, Edser, Stenning,
and Minerals Separation, Ltd. Production of coal

briquettes. (155,875.) Jan. 12.

23,178 (1919). Macdonald, and Densified Peat
Fuel and Products, Ltd. Treatment of peat.
(155,895.) Jan. 12.

25,092 (1919). Wailwin. Gas-producers. (155,679.)
Dec. 31.

8327 (1920). Pfeifer. Retort furnace for use in
making gas. (156,029.) Jan. 12.

10,186 (1920). Marks (Soc. Franco-Beige de
Pours a Coke). Coke ovens. (156,034.) Jan. 12.

III.—TAR AND TAR PRODUCTS.

Applications.

Anderson and Atack. Fusion of organic sub-
stances with alkalis. 36,681. Dec. 31.

Chem. Fabr. Worms. Manufacture of antbra-
quinone and its derivatives, 157, 455, 457. Jan. 3
and 5. (Ger., 18,5.18, 1 and 27.12.19.)

Chem. Fabr. Worms. Manufacture of oxidation
products of organic compounds. 286. Jan. 4.

(Ger., 15.7.19.)

Chem. Fabr. Worms. Manufacture of constitu-

ents of low boiling-point from tar products, resins,

mineral oils, etc. 289 and 456. Jan. 4 and 5.

(Ger., 23.1 and 1.3.17.)

Erdmann. 727—729. See IT.

Wohl. Oxidation of hydrocarbons. 257. Jan, 4.

(Ger., 22.6.16.)

Wohl. Catalytic oxidation of organic compounds.
258. Jan. 4. (Ger., 18.12.16.)

rv.—COLOURING MATTERS AND DYES.

Applications.

British Dyestuffs Corp., Peacock, and Segaller.

Manufacture of oxy and sulpho-oxy derivatives of

anthraquinone. 36,536. Dec. 30.

Carpmael (Bayer u. Co.). Manufacture of azo
dyes. 146. Jan. 3.
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Chem. Fabr. Worms. 157, .455, 467. See III.

Glover and Martin. Manufacture of dyee. 576.

JSR. 6.

National Aniline and Chemical Co. Disazo dye.

tiSl. Jan. 6. (U.S., 1.7.19.)

Plauson and Vielle. Manufacture of oil-soluble

dyestuffs. 6d8. Jan. 7.

Complete Specieioation Accepted.

5267 (1920). Hart and Stewart. Production of

dyestuffs. (155,726.) Dec. 31.

V.—FIBRES; TEXTILES; CELLELOSE;
PAPER.

, Applications.

British Cellulose and Chem. Manuf. Co., Dickie,
and Palmer. Manufacture of artificial filaments,

threads, and films. 275—6. Jan. 4.

Ehrenthal. Manufacture of cotton substitutes.
753—4. Jan. 7. (Ger., 8.8 and 24.11.19.)
Fabr. de Soie Artif. de Tubize. Spinning nitro-

cellulose solution. 1094. Jan. 8. (Ger., 28.12.17.)
Harnist. Treating crude cellulose. 852. Jan. 7.

(Fr., 6.7.14.)

Heigs and Muller. Treatment of highly-ligneous
plants etc. 399. Jan. 5. (Ger., 13.2.14.)
Kampf. 890. See. I.

Leysieffer. Production of plastic bodies of cellu-
lose ethera. 818. Jan. 7. (Ger., 10.1.20.)

Sinclair. Manufacture of artificial silk by the
viscose process. 973. Jan. 8. (Belg., 20.12.19.)

Stein. Etilising concentrate waste sulphite
liquor. 470. Jan. 5. (Ger., 18.9.19.)

Sturtevant Co. Paper-making. 354. Jan. 5.

(E.S., 11.12.13.)

Complete Specieication Accepted.

31,191 (1919). Gillet et Fils. Treatment of vege-
table fibres. (150,6^.) Jan. 12.

VI.—BLEACHING; DYEING; PRINTING;
,
FINISHING.

Applications.

Davies, Thomas, and Scottish Dyes, Ltd. Dyeing
piece goods. 36,374. Dec. 29.

Mehler Segeltuchweberci A.-G. Waterproofing
fabrics. 851. Jan. 7. (Ger., 23.4.16.)

Winkler. Waterproofing-composition. 592. Jan. 6.

(Switz., 24.10.18.)

Complete Specification Accepted.

6541 (1920). Kereezty and Wolf. Production of
bleaching and disinfecting agents. (147,535.)
Dec. 31.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

Aluminium Co. Manufacture of aluminium
chloride. 36,516. Dec. 30. (E.S., 26.5.20.)

Aschkenaei. Manufacture of perborates and di-
sodium perphosphates. 757. Jan. 7. (Ger., 27.11.18.)

Aschkenasi. Manufacture of perborates, 758.
Jan. 7. (Ger., 27.11.18.)
Blanc and Jourdan. Extraction of potash from

leucite or leucitic rocks. 471. Jan. 5. (ItaL, 5.1.20.)
Boocock, Wyld, and Holmes and Co. Recovery of

ammonia from ammoniacal liquor. 515. Jan. 6.
Burke and others. 414. See XIII.
Chem. Fabr. Worms. Manufacture of metal salts

155. Jan. 3. (Ger., 13.3.18.)
Harger, and Woodcraft Manuf. Co. Manufam

of nydrogen and nustures of hydrogen and
Aitrogen. 36,456- Dec. 30.

»'Koppere Co. Manufacture of ammonium sul-

phate. 36,664. Dec. 31. <U.S., W.6.18.)
Nitrogen Corp. Synthesis et ammonia. 732.

Jan. 7. (E.S., 7,1.20.)

Nitrogen Products Co. Fixation of atmospheric
nitrogen. 862. Jan. 5. <E.8., 6.7.19.)

Norsk Hydro-Elektrisk Kvaelstofaktieselskab.
Removing solid nitrogen oxides from refrigerating

devices. 882. Jan. 7. (Norway, 14.10.18.)

Norsk Hydro-Elektrisk Kvaelstofaktieselskab.
Manufacture of concentrated nitrous gases. 884.
Jan. 7. (Norway, 6.10.15.)

Norsk Hydro-Elektrisk Kvaelstofaktieselskab.
Converting nitrous gases into concentrated nitric
acid. 885. Jan. 7. (Norway, 22.5.15.)

Shimadzu. Lead oxides, and manufacture of
same. 36,519. Dec. 30.

Soc. I’Air Liquide. Synthesis of ammonia. 36,533.
Dec. 30. (Fr., 30.12.19.)

Still. 1097. See I.

CojiPLETE Specifications Accepted.

11,184 and 11,186 (1919). Desachy. See XIII.
17,706 (1919). Barbet et Fils et Cie. Purifica-

tion or argon and other raro gases of the atmos-
phere. (129,989.) Jan. 12.

23,505 (1919). Duparc and Erfer. Direct
oxidation of ammonia. (133,041.) Jan. 12.

25,545 (1919). Mackay. Manufacture of lead sul-

phate. (155,945.) Jan. 12.

26.231 and 28.489 (1919). Hood. Purification of
sulphur. (155,692.) Dec. 31.

32,397 (1919). Norsk Hydro-Elektrisk Kvaelstef-
aktieselskab. Production of concentrated nitrous
gases and nitric acid. (137,081.) Jan. 12.

4369(1920). New Jersey Einc Co. Nee XIII.
8471 (1920). Soc. I’Azote Franqaise. Manufac-

ture of ozone. (140,777.) Jan. 12.

VHI.-GLASS; CERAMICS.

Applications.

Emery. Manufacture of pottery. 36,447. Dec. 30.
Rebuffat. Manufacture of refractory articles.

446. Jan. 5. (ItaL, 27.2.20.)

Complete Specification Accepted.

5760 (1920). Norton Co. -ibrasive stone.
(139,602.) Jan. 12.

IX.—BEILDING MATERIALS.

Application.

Dyson. Cements. 118. Jan. 3.

X.—METALS; METALLERGY, INCLEDING
ELECTRO-METALLEBGY.

Applications.

Agostini. Solder for aluminium etc. 658. Jan 6.

(Fr., 5.1.20.)

Gieseckc. Sintering processes. 36. Jan. 3.
(Ger., 20.12.17.)

Gregory, and Soc d’Etilisation des Combustibles
Pulverises. Roasting minerals. 190. Jan. 4.
(Fr.. 19.10.20.)

Hanemann. Plating metal objects with steel.
1099. Jan. 8. (Ger., 22.12.17.)

Keller. Alloys, and resistance grids formed
thereof. 123. Jan. 3. (E.S., 3.1.20.)
Koppers. Operating cupola and blast furnaces.

624—5, 832. Jan. 6 and 7. (Ger., 27.4.18, 28.3.19,
23.10.18.)
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Uawer, Painton, and Parr. Annealing and

lardening high and low carbon steeU etc. 64.

fan. 3.

Schiita. Bemoying carbon from iron etc. 472.

Ian. 5. (Ger., 11.1.18.)

Complete Specificationb Accepted. i

5400 (1917). British Thomson-Houstoii Co. •

General Electric Co.). Metals and their manu-
|

'acture. (155,851.) Jan. 12.
i

14,865 (1917). Head. Production of tungsten
|

jowder. (155,600.) Dec. 31.

15,772 (1919). Kissock. Manufacture of alloy

iteel. (131,877.) Jan. 12.

27,784 (1919). Akt. Ferrolegcringar. Production
:

)f manganese or its alloys. (135,186.) Jan. 12.

5532 (1920). Haworth (Dean). Soldering or

;aating aluminium or its alloys. (156,019.) .Ian. 12.

9633 (1920). Alexander (Metal and Thermit :

Horp.). Formation of tungsten alloys. (155,739.) :

Dec. 31.

17,780 (1920). Goldberg. Electrolytically .separa-

ing copper from nickel. (145,600.) Jan. 12.

s5,343 (1920). Krupp A.-G. Separating slag.s ;

'ontaining iron from fuel residues. (150,333.)

Ian. 12.

XI.—ELECTRO-CHEMISTRY.

Applications.

Reed. Electric furnace. 36,449. Dec. 30. (U.S.,

17.S.20.) i

Siemens-Schuckertwerke. Insulating-materials. ,

137, 985—6. Jan. 5 and 8. (Ger., 20.10.17, 14.12.17, !

!.1.18.)

Urbasch. Electric batteries. 36,668. Dec. 31.
I

Complete Specifications Accepted.

21,187 (1919). Arosio. Insulating-material,
i

;i31,907.) Jan. 12.

25,505 (1919). Willard. Paste for storage battery !

plates. (155,944.) Jan. 12. I

8471 (1920). Soc. 1’Azote Franc. See VII.
17,760(1920). Goldberg. See X.
24,854 (19M). Haglund. Electrolytic tanks

ivith diapbragm cells. (151,260.) Jan. 12.

XII.—FATS; OILS; WAXES.
]

Applications.

Byk Guldenwerke Chem. Fabr. 295. See XX.
Earp. Soap manufacture. 36,582. Dec. 31.
Fauth. Extraction of oil from oil seeds etc. :

1022. Jan. 8. (Ger., 5.6.19.)
;

Granichstadten. Production of aroma of lard ^

in artificial edible fats. 127. Jan. 3. (Austria, i

18.6.15.) ;

Oelwerke Stern - Sonneborn. Recording auto- :

matic apparatiLs for testing oils and fats. 995.
Ian. 8. (Ger., 24.2.19.)
Pech. Soap. 142. Jan. 3. (Fr., 9.1.20.)
Planson and Vielle. Refining oils or fats. 689.

J an. 7. i

Plauson and Vielle. 36,553. See II.
!

ochneider. Extracting oil from rape seed etc.
‘

777. Jan. 7. (Ger., 25.1.19.)

COKPLETB SpBCUICATIONS ACCEPTED.
I

17,880 (1919). Scott and Co., and Maegregor.
;

Extraction of fat, wax, oil, gelatin, etc. (155,863.) ,

Jan. 12.

18,538 (1919). Jackson (Nordiske Fabr. De-No-
ra). Producing soap powders with a high per-

;^I'quid fats and oils. (155,866.) Jan 12.
<J1 (1920). Green. Manufacture of margarine.

(156,000.) Jan. 12.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Applications.

Akt.-Ges. f. Aninlinfabr. Production of oil-

colours, varnishes, etc. 283. Jan. 4. (Ger.,

18.12.15.)

Burko, Jones, and Matthews. Manufacture of

lithopone, zinc sulphide, and ammonia. 414. Jan. 5.

Chem. Fabr. Worms. Manufacture of printing
and stamping colours. 154. Jan. 3. (Ger., 31.12.17.)

Chem. Fabr, Worms. and 456. See III.

Chem. Fabr. Worms. Manufacture of artificial

resins. 664. Jan. 6. (Ger., 31.3.19.)

Chem. Fabr. Worms. Manufacture of phenol
condensation' products. 804. Jan. 7. (Ger., 9.9.18.)

Harger, Richards, and Woodcraft Manuf. Co.
Manufacture of paints, polishes-, etc. 11. Jan. 3.

Plauson and Vielle. Manufacture of plastic
masses. 36,549. Dec. 31. (Ger., 15.3,19.)

Plauson and Vielle. Mannfacturo of paintablc
compositions. 36,561. Dec. 31. (Ger., 23.4.18.)
Plauson and Vielle. Manufacture of resinous

condensation products. 36,563. Dec. 31. (Ger.,
24.5.18.)

Porter and White. Paint. 415. Jan. 5.

Reeve. Rust-proof aud metal preservative paint.
67. Jan. 3.

Shimadzu. 36,519. ,See VII.
Watson. Treating mineral-stained barytes to

produce a pure white. 36,286. Dec. 29.

Complete Specifications Accepted,

11,184 and 11,186 (1919). Desachy. Production
of anhydrous zinc sulphide. (126,625 and 128,627.)
Jan. 12.

23,379 and 23,380 (1919). Jalonstre, Kheifetz,
and Warchafsky. Production of condensation pro-
ducts of phenols and aldehydes. (138,061 and
139,147.) Dec. 31 and Jan. 12.

4^9 (1920). New Jersey Zinc Co. Treating zinc
oxide. (138,924.) Jan. 12.

9308 (1920). Moureu and Dufraisse. Condensa-
tion products of acrolein with phenols. (141,059.)
Dec. .31.

13,930 (1920). Scholz and Tiedemann. Working
up linoleum scraps into new linoleum. (143,561.)
Dec. 31.

XIV.—INDLA-RUBBER; GUTTA-PERCHA.

Applications.

Fitzgerald, Production of substitut-es for vul-
canite, horn, etc., from blood. 36,476. Dec. 30.

Plauson and Vielle. 36,457—8. See XX.
Plauson and Vielle. Manufacture of rubber-like

substances. 36,459—36,460. Deo. 30. (Ger.,

31.10 and 2.12.18.)

Plauson and Vielle. Manufacture of rubber and
ebonite substitutes. 36,555—6. Dec. 31. (Ger.,

23.2.18 .and 1.3.12.19.)

Plauson and Vielle. Reclaiming waste rubber.

36,562. Dec. 31. (Ger., 23.4.18.)

XV.—LEATHER; BONE; HORN; GLUE.

Applications.

Chem. Fabr. Worms. Tanning skins. 61. Jan. 3.

(Ger., 16.11.18.)

Chem. Fabr. Worms. Manufacture and use of

tanning materials. 665 and 813. Jan. 6 and 7.

(Ger., 20.9.16 and 25.10.16.)

Chem. Fabr, Worms. Tanning hides. 666.

Jan. 6. (Ger., 23.9.16.)

Chem. Fabr. u. Asphaltwerke A.-G. Manufacture
and use of tanning materials. 288. Jan. 4. (Ger.,

1.9.16.)

Croad, Knowles, and McArthur and Co. Manu-
facture of tanning agents. 53—5. Jan. 3.
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Nieaseu. Extraction of glne from rav materials,

628-8. Jan. 6 (Ger., 27.11 and 8.12.19.)

AaiJland. Manufacture of tannic extracts. 637.

Jan. 6. (Fr., 27.9.17.)

COMFLBTB SpECIFICAHOHB ACCEPTXn.

17,780 (1919). Soott and Co., and Macgregor.
See XU.

22,717 (1919). Barber and Barker. Tanning
chrome leather. (155,887.) Jan. 12.

XVI.—SOILS; FERTILISERS.

Application.

Plauson and Vielle. Manufacture of phosphatic
manures. 36,465. Dec. 30. (Ger., 5.11.19.)

XVin.—FERMENTATION INDUSTRIES.

Application.

Plauson and Vielle. Improving colour, taste,

and digestibility of raw yeast. 36,5^. Dec. 31.
(Ger., 16.3.19.)

CoKPLETE SPECmCATIONS ACCEPTED.

9525 (1920). Littleton. Air-pressure filtering
apparatus for pressing yeast etc. (155,738.) Dec. 31.

13,177 (1920). Faai. Brewing or preserving
beer or other fermented liquors. (1^,506.) Dec. 31.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.

Applications.

A.-6. vorm. Haaf u. Co. 863. See XX.
Bleicken. Apparatus for producing distilled

water. 121—2. Jan. 3.

Granichstadten. 127. See XII.
Mardon. Antiseptic and disinfectant. 149.

Jan. 3. (U,S., 20.6.18.)

Moore. Triple-purification water stills. 1015.
Jan. 8. (U.S., 17.2.16.)

Schweiaer. Conservation of vegetable materials,
38,671. Deo. 31. (Switz., 20.10.19.)

Smits. Water-purifying apparatus. 1116. Jan. 8.
(Hungary, 25.3.16.)

Complete SPEOiPicATioNa Accepted.

15,601 and 15,606 (1919). Sauer. See I.

15,603 (1919). Sauer. Sterilising and purifying
water. (155,610.) Dec. 31.

e. v j ^

791 (1920). Green. See XII.
6541 (1920). Eereezty and Wolf. See VI.

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Apfucationb.

A.-G. vorm. Haaf u. Co, Manufacture of healing
and nutritive products. 663. Jan. 6. (Ger., 2.4.14.)
Anderson, and Boot’s Pure Drug (jo. Manufac-

ture of derivatives of 34'-diamino-4.4'-dihydroxy-
arsenobenzene dibydroeUoride etc. 815. Jan. 7.
Boehringer Sohn. Production of o-lobelin. 114.

Jan. 3. (Ger., 21.9.16.)
Byk Guldenwerke Chem. Fabr. Distillation pro-

cess for revering fatty acids from fatty acid mix-
ture. 295. Jan. 4. (Ger., 27.6.16.)
Chem. Fabr. Flora. Manufacture of silver thio-

29. (Switz.,

Farbenfabr. vorm. F. Bayer u. Co. 464. See I.
Farbw. vorm. Meistep, Lucius, u. BriiniUg.

Tim** T aurothiosalicylic acid.
IIW. Jan. 8. (Ger., 13.10.15.)

36 255*^°^c
lactylsalicylio acid.

^
Imray (Soc. Chmn. Ind. Basle). Manufacture oftbera^tic preparations from blood. 480. Jan. 6.

Plauson and Vielle. Manufacture of dioleSnes
and polymerisation products. S6M7. Dec. 30.
(Ger., 23.4.18.)

Plauson and Vielle. Manufacture of vinyl com-
pounds and polymerisation products. 36,458.
Dec. 30. (Ger., 24.5.18.)
Plauson and Vielle. Manufacture of vinyl

halides. 36,461. Deo. 30. (Ger., 9.9.18.)
Plauson and Vielle. Manufacture of ali^l ethers

of vinyl alcohols. 36,462. Dec. 30. (Ger., 24.5.18.)
Plauson and Vielle. Manufacture of diolefines

and derivatives. 36,463. Dee. 30. (Ger., 8.12.19.)
Plauson and Vielle. Manufacture of hexa-

methylenetetramine. 36,548. Deo. 31. (Ger

9.9.19.

)

'

Plauson and Vielle. Manufacture of low-boiling
chlorinated hydrocarbons. 36,551. Dec. 31. (Ger .

8.12.19.

)

Plauson and Vielle. Manufacture of diols and
diolefines. 36,557. Dec. 31. (Ger., 18.9.16.)

Plauson and Vielle. Oxidation of acetaldehyde to
acetic acid. 36,^8. Dec. 31. (Ger., 6.7.18.)
Plauson and Vielle. Manufacture of acetaldehyde

or acetic acid. 86,.5S9 and 36,564. Dec. 31. (Ger.
6.9.18, 28.1.19.)

' '

Plauson and Vielle. Manufacture* of form-
aldehyde and methyl alcohol. 36,560. Dec 31
(Ger., 9.9.19.)

Rope. Manufacture of camphylcarbinol. 1101.
Jan. 8. (Ger., 2.6.16.)

Soc. Franc d«s Distilleries de I’Indo-Chine.
Manufacture of fatty acids of hi^ melting-point
starting from butyl alcohol. 822. Jan. 7. (Fr

13.10.19.

)
* ’

Wade (Deuts. Gold- u. Silber-Scheide-Anstalt).
Manufacture of acetone, acetaldehyde, and acetic
acid. 618—521. Jan. 6.

Wohl. 257—8. See HI.

Complete Specifications Accepted.

^
32,012 (1919). Chem. Fabr. vorm. Sandoz. Isola-

tion of the principal alkaloid of ergot. (140,066.)
Jan. 12.

13,1^ (1920). Soc. Chim. Usines du Rhone.
Manufacture of normal butyl p-aminobenzoate
(148,743 ) 31

14,465 (1920). Soc. Chim, Usines du Rhone.
Preparation of dialkyl-aminO'^thyl derivatives of
theobromine. (155,748.) Dec. 31,

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Dye Impression Photos, Ltd., aud Edridge.
Photographic films and plates. 36,415. Dec. 29.

Colour Photography, Ltd., Shepherd, and Thom-
«on. Colour photography. 383. Jan. 5.
Grapluscho Kunstanstalten F. Bruchmann A.^.,

Kuhn. Photographic printing processes.
1090. Jan. 8. (Ger., 13.11.15.)
Luboshey. X-ray photography. 424. Jan. 5.

Complete Specipioation Accepted.

^,256 (1919). Christensen. Manufacture of
coloured photographic pictures. (133,034.) Jan. 12.

XXII.—EXPLOSIVES; MATCHES.
Complete Specipioation Accepted.

22,776 (1919). Manuelli and Bernardini. Ex-
plosives. (165,627.) Dec. 31.

XXIII.—ANALYSIS.

Applications.

British Thomson-Houston Co., Millner, and
Wheat. Photometers. 38,362. Deo. 29.
Daynes. 1117. See IL
Oelwerke Stem-Sonneborn. 995. See XII.



ABSTRACTS.

l-CEHEMI.; PLAHT; NACHIKEBr.

Bsfler pZont*; Exact, data on the performance of

steam . Average figures for the performance

of some different types of steam boilers. D.
Brownlie. Engineering, 1920, 759—761, 797—799.

Pan results given were obtained both from 12-hr.

tests and long check tests (one week), and as the

results of the short period and long period tests

vere in excellent agreement they may be regarded

ts trustworthy, in spite of their <Usagreement with

the figures usually put forward in text-books and

glass tubes, below which is placM
reservoir. The apparatus is
^issler pump and then sulphurii^k
into the cylinder by an automatic coiib
Chem. Soc., 1919, 41, 53), which has .
absorbing vapours, forcing the non-absofi
from the apparatus, and moistening the g,*
The imntrol then withdraws the acid intas
servoir, which improves the vacuum. The V
goes on repeatedly until the evaporation or\
centration is completed.—J. F. S.

Dialysis or extraction. Mann. See XXIII.

Cylindrical boilers
<** l4U)casblre.*' etc.).

Average
plants
(S5% of
total).

Good
plants

16% of

total).

burnt per boiler per hour lb.

lost burnt per sq. ft. grate area per hour . . Ib.

^ater evaporation per sq. ft. grate area per hr., lb.

?7ater at 110'* F. evaporated per lb. of coal

W&ta from and at 212^ F. evaporated per lb. of

coal
reznperature of water after economisers .

.

iavl^ due to economisers

>raaght in chimney base or fan Inlet, in. Ilwater
gauge

I

"F.
i

temperature of gases leaving boiler

remperature of gases at cUmoey base or fan
Infot ‘’F.

Inalysis of feed*water
Permanent hardness . . .... deg.

Temporary hardness deg.

’ereentage CO| la gases leaving the furnaces ..

Ivert^e gauge pressure tb.

tmoout of supertieat ‘*F.

iteam or power used auxiliary to the production
of steam . . . . . . . . .

. %
Sfndeucy :~
Networldng .. %
Boilers only %
Econamlsers only %
Superheaters only

lost in coal to evaporate 1000 galls, of water d. !

loal bill for 20.000,000 galls, evaporation .

.

864*7
22*7

151*3
6*65

762
230
110

0*75

600

9
2
7-0

75
nil

2-5

60*0
54*7
6*8

nil

3S2-6

1059-8
27-9

223-7
8-02

9*28

335
20-4

2-00
650

310

5
0

12-0

159
170

2*5

79-0
59-5
15*3
6-2

2609

22.748

Wa.ter*tube
boilers

Average Good
plants pl.auts

(85% of (5% of
total). total).

(

Small
i

Small
cylindrical ! vertical

boilers.
|

boilers.
Average.

;
Average.

2938-3 2859 9 846-8 112*75
20-9 20-4 17-3
1472 160 9 101-7

7-01 7-87 5*86 5-25

8 12 9-11 6-71 6-01
105 225 no ecn.

10-4 nil nil.

0-50 0*65 0-50 0-30
475 450 590 800

325 300 590 800

4 3 0 9
' 2 1) 2 2

8-0 12-5 5-0
]55 100 70 70
162 279 nil nil

2*0 15 nil nil

69-2 81-9 54*1 48*4
60-3 65-8 54-1 48*4
4-9 76 nil
54 9-7 Dll nil

305-3 272-0 365*2 408*1

i

25.688 22.920 31.880 35,000

)y manufacturers.
.
The figures given in the table

ire averaged from the results of the investigation
if nearly 500 steam boiler plants in many different

ndustries, and are calculated to a basis of:—Coal
if 12,000 B.Th.U. and 10*5% ash at 40s. per ton;
eed water temperature before economisers 110° F.
43° C.). Size of Lancashire boilers :—30 ft.xS ft.,

vith grates 6 ft.xS ft. 2 in. Size of tubular
oilers:—Rated evaporation 20,000 lb. of w.ater per
ir., heating surface about 6260 sq. ft., willi grates
.4 ft.xSft.—B. M. V.

distillation and rectification. L. Gav. Chim. et

Ind., 1920, 4, 735—748. (Cf. J.,‘l920, 287 a,

701 a).

^ f^ts established in previous communications
loc. cif.) fof binary mixtures are applied to niix-

ures containing three constituents; the complex
onditions etc. prevailing in the case of a ternary
fixture are indicated graphically and algebraic-
lly, and certain rules concerning the minimum and
aaximum of heat compatible with the satisfactory
working of a rectifying column are given.

—AV. P. S.

tulphnric acid concentrator and vacuum pump.
0, Maas. J. Amer. Chem. Soc., 1920, 42, 2571

—

2574.

liquid to be concentrated is placed in bulbs
ounected with a large cylindrical vessel filled with

I

Patents.

j

Froducing cold; Apparafufi for . Soc. des Con-
(

denseurs Delas. E.P. 146,094, 5.6.20. Conv..
25.6.19.

i

The first stage of aspiration and re-compression of

j

the vapour of water used as a refrigerant is effected
I by means of a rotating fiuid-friction pump from
which the vapour may pass direct to a condenser, or

!
first through a steam ejector, the combined water

j

vapour from the latter passing to the condenser.
The live steam before passing to the ejector or the
combined steam leaving the ejector may be used in

;

a steam turbine which drives the fluid-friction

I
pump. The latter may conveniently consist of a

I

number of discs rotating between close-fitting (not

I

rubbing) fixed spiral guides.—B. M. V.

i Heat exchange apparatus [for gases'}. H. Nielsen

;

and F. D. Marshall. E.P. 154,308, 21.8.19.

j

A NUMDEB of flat boxes connected by short pipes,

I

carrying one gas, are arranged zig-zag fashion
1

inside a casing which is provided with dampers to
;
guide the other gas in a longer or shorter path,

I generally in an opposite direction to that of the
!

firet gas. The outer casing may also be provided

I

with scrapers, operated from outside, to keep the
outer surface of the boxes clean and with a hopper-

1
like bottom from which any dust that may settle

I

can be removed.—B. M. V,
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Jreaking, screening, washing, and assorting coke,

pan breeze, Jurnace waste, and the like; Con^

tinuously acting apparatus for . E. J.. A.

Shaw and H. Blakeley, E.P. 164,376, 17.9.19.

A LONG rotating cylinder haa a number of zones with

perforations increasing in size progressively from
the feed end; the finest material passing through

the holes in the first zone drops straight to a
hopper, but material passing through the second
and suDsequent zones drops into revolving drums
concentric with and larger than the revolving
cylinder, and having longitudinal troughs attached
to their internal circumference and extending
through their end walls. When the materiiu
collected in these troughs is raised to a suitable

height it is subjected to washing by jets of water,
fio that the lighter material is wash^ over the ends
of the troughs, while the heavier material remains
in them and is carried round about another half

revolution and is then discharged to a separate com-
partment.—B. M. V. .

(j/indinj? ores, minerals, stones, and the like;
Machines for . J. R. Broadley. E.P.
154,434, 14.11.19.

A BALL, pebble, or tube mill is provided with two
additional oompartmenta beyond the grinding
compartment. The pulp passes from the grinding
compartment to the first auxiliary compartment
through a perforated diaphragm, and is then lifted

from the first auxiliary to the second auxiliary or

classification compartment by means of a scoop, so

that the pulp level is higher in the classification

compartment than in the first auxiliary compart-
ment. Slime is discharged from the classification

compartment through a hollow trunnion, the in-

ternal opening of which is obstructed by a circular

baffle of smaller diamel^r than the interior of the
mill, thus forming a weir to retain sand. The sand
is lifted by guides and returned direct from the
classification compartment to the grinding oompart-
ment through an axial passage.—B. M, V.

Pulverising machine. C. E. Brainard. XJ.S.P.

1,360,364,30.11.20. Appl, 8.1.20.

A CYLiNDKicAL casing is divided transversely into
two parts, which may be brought closer together
by means of a separating ring the thickness of

which can be reduced to compensate for wear of

the grinding surfaces. The grinding surfaces con-
verge radially and are removable, and enclose a
floating crushing ring, the sides of which converge
radially to correspond with the grinding turfacos.

~\V. .E. ¥.

Crushing mUl, T. J. Sturtevant, Assr. to Sturto-
vant Mill Co. U.S.P. (a) 1,360,466 and (b)

1,360,468, 30.11.20. Appl., 11.7.17 and 15.6.17.

^a) A CRUSHING mill comprises a crushing ring co
operating with revolving rollers mounted on a
carrier. Pressure is transmitted from one roller to
another by an equalising ring, (b) The carrier for

the rollers is mounted on a cover which is hinged
to the casing, and spring-pressed members are
mounted on the casing to transmit pressure
through the carrier to the rollers. These members
and the carrier automatically separal^ when the
cover ia opened and engage when it is closed.

—W. P. F.

{^Grinding] tniU; Combination— and procfyss of
efficient operation thereof. P. 0. Van Zandt,
Aasr. to Allis-Chalmers Manufacturing Co.
U.S.P. 1,361,205, 7.12.20. Appl., 2.10.16.

Matbbial is ground in the primary grinding cham-
ber of a tube mill having two grinding chambers,
nnd then transferred to the secondary grinding
chamber. The relative volumetric capacities of
the two chambers are then changed while the

|

normal grinding level is maintained, and the grind-
ing operation is continued.—W. F. F.

Iteducing miU. E. B. Campbell, Assr. to Williams
Patent Crusher and Pulverizer Co. U.S.P.
1,361,679, 7.12.20. Appl., 10.2.19.

Revolving hammers are

pivoted at E to supports, D,
carried by the rotating shaft,

C. Each hammer consists of
shanks, F, connected to a
head, G, the thickness of

which between the shanks is

less than the thickness of the
overhanging portions. The
thicker parts effect a crushing
action and the thinner part a
slicing action.—W. F. F.

Ball mill. F. E. Marcy. U.S.P. 1,362,334,

14.12.20. Appl., 10.3.19.

A noTARY grinding mill has one of its walls in the

form of a number of rolled bars, spaced apart and

forming a grate. The bars are welded together at

their ends at points beyond the range of the grind-

ing bodies within the chamber.—W. F. F.

Furmces for heat-treating materials. W. A.

ilussell, and The Manchester Furnaces, Ltd.

E.P. 154,521, 29.7.20.

The furnace is somewhat similar to that described

in E.P. 3339 of 1914 (J., 1914, 1014), but the inlets

for flame consist of channels cut in the underside

of the roof, alternating with one another on
opposite sides; and the outlets for burnt gases are

situated both at the mouth and back of the furnace.

—B. M. V.

Furnaces [; liecuperative ]. A. Smallwood.
E.P. 154,866, 24.6.19.

The furnace is of similar construction to that de-

scribed in E.P. 125,224 (J., 1919, 372 a), but is

adapted to heat materials that fill the chamber
more or less completely. Combustion is arranged

to take place before the gases enter the chamber,

and to regulate the distrujution of heat; the out-

lets, which are distributed along the side of the

furnace, can be individually regulated.—B. M. V.

Oven. O. S. Sleeper, Assr. to Buffalo Foundry
and Machine Co. U.S.P. 1,362,151, 14.12.20.

Appl., 9.6.17.

A retort extends across the oven heating chamber

and is provided with a number of longitudinal heat-

ing passages arranged in a vertical row and ex-

tending between inlet and outlet manifolds on

opposite eides of the retort. Drying compart-

ments, arranged in a vertical row, are disposed

transversely to the beating passages and alternate

with the latter. The drying compartmpts are

permanently disconnected from the heating pas-

sages and are accessible through an opening in the

side of the retort. A vertical baffle, extending

above and below a heat delivery conduit from a fur-

nace, is situated in the inlet manifold between the

heat delivery conduit and the adjacent heating

passages of tho retort.—J. 8. G. T.

Muffle-kiln; Continuous . H. Webster. U.S.P.

1,362,158, 14.12.20. Appl., 27.2.20.

A CONTINUOUS muffle-kiln comprises a series of heat-

ing ebarabers, separated by a solid wall and com-

munioating each with its respective furnace ar-

ranged alongside the kiln. One or more of the

chambers may be provided with muffles. Hot air

flues extending through the roof of the muffle into

the heating chamber open downwards through the
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UTiffle floor and are connected with the main flue

)v loneitudinal passages below the floor of the

nuffle.—J. S. G. T.

Seating furnace. G. J. Hagan and J. M. Hop-

wood IJ.S.P. 1,362,296, 14.12.20. Appl., 14.10.18.

In annular chamber subtending an angle of less

.han 360° at its centre is provided with charging

md discharging doors adjacent to its respective

dosed ends. Articles to be treated are placed upon

In annular hearth movable in a counter direction

io the flow of heat and products of combustion,

ideans for heating the furnace are disposed near

ihe discharge end, and a connexion is made from

•.he furnace to the stack near the charging end.
—.1 R a T

furnace. G. J. Hagan. IJ.S.P. 1,362,297, 14.12.20.

Appl., 14.5.20.

Thb bridge wall of a heating furnace is provided

vith a passage having its inlet communicating with

I point near the bottom of the heating chamber,

ind its outlet so arranged that the products of com-

rastion flow across it, thereby causing a flow of

^ases from the heating chamber through the

passage.—J. S. G. T.

KUn. C- D. Vezey and C. Mariner. U.S.P.

1,362,063, 14.12.20, Appl., 13.1.19.

A.N inclined shaft kiln is connected at the top with

i return flue adjacent to the lower inclined wall of

bhe kiln, the lower end of the return flue being con-

nect^ with a draught flue. The connexion be-

tween the kiln and return flue is controlled by a
damper, and controlled openings between the kiln

and flue are provided at intervals along its length.

-W, F. F.

Centrifugal machine for [continuously] filtering or
extracting linuids, semi-liquids, ana ether sub-
stances. J. McIntyre. E.P. 164,641, 30.5.19.

The apparatus consists of a central feed cylinder

around which are arranged filtering cylinders. In
addition to the high-speed rotation of tl»e whole,

the filtering cylinders rotate about their own axes
at a lower speed. Vertical lines of holes are pro-
vided in the inner feed cylinder opposite the nearest
points of the filtering cylinders, which are covered
outside with cloths or other filtering medium and
are provided internally with diametral baffles to

catch the liquid which passes through into the in-

side of the cylinders and deflect it downwards
to a collecting channel. The cake formed on the
outside of the filtering c5Tinders is continuously
flung off as it is carried round, as a result of the
slower rotation of these cylinders around their
axes. To regulate the feed the centra! cylinder is

made double walled and the inner wall has a
slight vertical movement, so that the feed holes
can register or not.—B. M. V.

Clarifying lipids containing finely divided matter
in suspension; Apparatus for . W. McD.
Mackey. E.P. 154,766, 21.10.19.

A SETTLING apparatus for, e.p., sewage effluent, con-
sists (rf a tank with vertical walls and sloping
curved or flat floor and roof. The feed is at the
bottom of the slope, the material having to pass
under a curtain baffle and through the already
settled matter, which acts as a filter for the fresh
material; the outlet for clear liquid is at the top

* 11 J
for settled mud through a con-

trolled spigot or pipe near the bottom of the slope,
lo make the liquid flow in parallel streams an ob-
stijction may be placed at both the feed and outlet
ends, consisting of plates either with a serrated
edge or perforated.—B. M. V.

Presses; Filtering or dewatering [/or peai
etc.l A. Ten Bosch. E.P. 154,817, 19.1.20.

A PEESB for such material as peat consists of a
i cylinder formed of a number of annular sections

j
bolted together with distance pieces in between so

I

that openings for expressed fluids are left at all the

I

joints, the cross-section of the annular pieces being

j

so shaped that the area for flow of expressed liquid
i increases rapidly outwards. The cylinder head and
I piston are so shaped {e.g.. hemispherical) that the

i
parts which extend into tne cylinder are of gradu-

I ally decreasing diameter, their greatest diameter

1
being a little less than that of the cylinder. The

j

head and piston may also be built of sections, so as
I to leave annular openings communicating with
I their hollow interiors for exit of liquid. The

j

cylinder may be enclosed in a steam jacket, in which

I

case the annular openings in the cylinder will serve

1
both for access of superheated steam to the charge

I before pressing and for discharge of liquid during

j

pressing.—B. M. V.

j

Prying vegetable and like substances; Apparatus
for . O. Zimmermann and H. Weyel. E.P.

I
154,998, 5.9.19.

1 The material to be dried is fed continuously through

I

two narrow shafts, between and beside which are
; arranged chambers in which are means for heating
!
the drying fluid. The walls of the shafts are pre-

.
ferably perforated, and the drying medium passes

I

through transversely. The drying medium is passed

j

when hottest over the wettest material in the top

I

of the shafts. In the heating chambers the drying
;

fluid (air) passes over steam coils or the like. Hot
! furnace gases may be used as drying medium, in

! which case the temperature may be regulated by
! addition of air to the circuit, an arrangement of

I perforated pipes and boxes oeing used to effect

i

thorough mixing. The shafts may be divided about

;

midway by flaps so that the drying of the material

i

may be effected in two stages.—B. M. V.

1
Separating a volatile liguid from solution in a

> relatively non-volotih liquid; Apparatus for ,

j

W. K. Lewis and W. Green. E.P. 155,511,

I

31.1.19.

' The apparatus is intended, more particularly, for

,

the separation of a volatile solvent, e.g., benzol or

j

gasoline, from a non-volatile absorbent, e.g,, heavy
hydrocarbon oil (f/. E.P. 152,374; J., 1920, 773a).
The mixture is fed to the top of a still, down which
it passes in a zig-zag course over trays which are

I

each heated by steam or other means, the clean
lieavy oil is removed from the bottom of the still,

I

and the volatile solvent (containing some heavy oil)

I

passes out at the top of the still. Live steam may be

j

admitted to the bottom of the still and a vacuum
; may be maintained. The vapours from the still

pass to a first condenser, where any entrained heavy
oil is condensed, and then on through a reheater, to
which a small quantity of dry air is admitted to

improve the vacuum by preventing condensation.

!
The mixture passes to a first vacuum pump and

!
then to a second condenser for clean volatile sol-

1
vent. Any vapour remaining uneondenaed passes

i on to a second vacuum pump and a third con-
denser.—B. M. V.

Mixing materials; Machine for . T. J. Sturte-
vant, Assr. to Sturtevant Mill Co. U.S.P.
1,360,468, 30.11.20. Appl., 24.4.18.

Material is fed into a horizontal rotating drum
having a set of inclined vanes attached to each end,

the two sets being inclined in opposite directions

to direct material towards the centre. A series of

lifting buckets are provided around the periphery
at the central zone, and the material is dejivered by
them on to a fixed inclined shoot, which deflects it

towards one or other of the two ends of the drum.
—W. F. P.

a2
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Mixing apparatus far liquids; Automatic .

0. Ritschd. 6.P. 323,415. 24.10.18.

An apparatus for mixing a small quantity of a

liquid with a large amount of another different

liquid while the latter is under pressure, consists

of a container for the former liquid supporting and
connected by two tubes with a pressure pipe through

which the second liquid flows. One of the tubes

allows free entrance of the liquid under pressure

into the oontainer, whilst through the other passes

a capillary tube connecting the bottom of the con-

tainer with the pressure pipe. Between the inlets

of these tubes into the pressure pipe a regulating

valve is arranged, whereby a pressure difference

may be set up between the two connecting tubes

so that the liquid under pressure is partly forced

into the container on pne side of the valve and,

in its turn, forces an even, regulated stream of the

liquid in the container through the capillary tube
into the pressure pipe beyond the valve.—A. B. P.

Gases; Method of generating and treating
solutions therewith. H. R. Hanley. U.S.P.
1,360,524, 30.11,20. Appl., 15.4.19.

Gas is passed into the liquid at a given level, and
the partly spent gas is collected above the liquid

surface and re-introduced into the liquid at a lower
level.—W. F. F.

Condenser and method of condensation. N. H.
HiUer. U.S.P. 1,360,748, 30.11.20. Appl., 9.7.15.

Thu gas flows upwards through a series of super-

posed horizontal tubes connected in series, and is

cooled and partly liquefied by a surrounding cooling

medium. Liquefied gas is drawn off, and a propor-
tion is passed through a conduit, haring means for

preventing a back flow of gas, to the lower part of

the condenser.—W. F. F.

Filter. J. P. Probst. U.S.P, 1,361,493, 7.12.20.

Appl., 17.3.19.

A VEBTioAL cylindrical casing containing filtering

material has its vertical walls perforated near the
upper and lower ends. The two perforated zones
are surrounded by annular chambers, and liquid is

admitted to the filter through the lower chamber
and discharged through the upper chamber. Con-
tact of the filtering material with the perforations

at the upper discharge end of the casing is pre-
vented by a number of closely-spaced vertical strips

within the casing over the perforated zone.
—W. F. P.

Evaporation; System of . W. L, De Baufre.
U.S.P. 1,361,834, 14.12.20. Appl., 16.9.16.

An evaporating chamber and a condensing chamber
are connected by a number of ejectors which enable
vapour to be withdrawn from the evaporator, cum
pressed, and discharged under pressure into the con-
denser. The number of ejectors may be varied.

—A. J. H.

Evaporator and condenser. F. H. Schubert, Assr.

to Brown-Ferrier Co. U.S.P. 1,361,910, 14.12.20.

Appl., 28.3.19.

A cOMBiNUn evaporator and condenser comprises a
single vertical cylindrical casting open at the top,
which projects into an annular closed chamber of
larger diameter containing the liquid and forming
part of the same casting. The lower part of the
casting contains vertical condensing tubes fixed in
tube-plates at both ends, and a collecting vessel is

attached at the bottom.

—

"W. F. F.

Evaporator. A. Vincik and F. Turek. G.P.
321,378, 6.3.18. Conv., 8.1.17.

Tee apparatus consists of a series of heating
chambers arranged side by side in a common vessel,

each chamber being separated from the next and

from the enclosing vessel hy walls, so that the liquid

passes over the whole heating surface of each
chamber in succession.—A. B. P.

Interactions betdieen gas and a liquid; Process of

producing . P. W. Webster and V. K.
Boynton, Assrs. to Perry and Webster, Inc.

U.S.P. 1,361,940, 14.12.20. Appl., 20.11.19.

A GAS is passed into a liquid in such a finely-divided

state as to avoid coalescence of its minute bubbles,

thereby removing a portion of the liquid.—B. M. ,

Cooling liquids; Apparatus foi , Maschinenbau
A.-G. Balcke. G.P. 323,709, 19.5.18.

The cooling surfaces are formed Of elastic corru-

gated sheet metal, concave to the apparatus for

spraying the salt solution, so that the salt is de-

posited on this surface in a bulky mass which, on
account of the flexibility and nature of the surface,

can readily be detached.—A. R. P.

Boasting in muffle-furnace; Process of ——. H.
Frischer. G.P. 325,073, 18.8.17.

In cases where material to be roasted cannot be
introduced as a counter-current to the heating
medium, it may be conveyed into the furnace
through the gas or steam exhaust pipe. By this

means it undergoes a preliminary heating, and cak-

ing in the furnace is prevented.—W. J. W.

Furnace. W. G. Zetsche. Reissue 15,009, 14.12.20,

of U.S.P. 1,322,214. 18.11.19. Appl., 15.3.20.

See J., 1920, 1 A.

Befrigerating-gas and process of making the same.
A. G. Crawford, Assr. to H. W. Seaman. Re-
issue 14,955, 12.10.20, of U.S.P. 1,325,666,

23.12.19. Appl,, 29.7.20.

See J., 1920, 144 a.

Centrifugal separation. W. Mauss. U.S.P.

, 1,355,559, 12.10.20. Appl., 31.10.18.

See E.P. 133,448 of 1918; J., 1919, 886 a.

j

Evaporating or concentrating liquids; Apparatus

I
for . E. Shaw. U.S.P. 1,355,702, 12.10.20.

i

Appl., 5.5.19.

See E.P. 136,651 of 1918; J., 1920, 144 a.

Evaporators; Weir-overflow for . W, H.
Ripley, Assr. to The Griscom-Bussell Co. U.S.P.
1,361,905, 14.12.20. Appl., 17.5.17.

See E.P. 146,730 of 1919; J., 1920, 589 A.

i

IIA.-FUEL; GAS ; MINEBAL OILS AND
I WAXES.

i Coal; ** Melting-point ” of . G. Cbarpy and J.

j

Durand. Comptes rend., 1920, 171, 1358^1360.

If finely powdered coal, moistened, moulded into a

cylinder, and dried at 105° C., is slowly heated in a

sealed tube under pressure of dry hydrogen, the

cylinder first contracts and then gradually expand.-^

again and finally a second contraction character-
istic of coking occurs. At the temperature corres-

ponding to the maximum of the first contraction,

the coal was noticed to soften and fill up the tube.

Eight specimens of coal were examined, and of these

a sample of anthracite did not “melt,” another

sample did not “melt” bedow 600° C.^ whilst the

others “ melted ” at temperatures varying between
395° and 550° C. This “melting-point” is inde-

pendent of the content of volatile matter, but is

I

dependent on the state of oxidation, as the samples

j

when first oxidised at 120° C. did not “melt” on

I heating as describe above.—W. G.
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Miiller. J. 6as>Feat: Oarhonisaiion of .

belencht., 1920, 63, 817--820.

3V) be of use for carboniBation peat must not con-

tain more than 25% of moisture or 6% of ash. Such
peat yields 30% of gas, 5% of tar, and 0*25% of am-
monia at a retort temperature of 1100® C. The
drier the peat the lees time is required for carboni-

sation, the period being usually 4—d hrs. The
coke obtained is equivalent to the best gas coke in

calorific value, and the coke dust can be advan-
tageously briquetted. The tar is lighter than coal

tar and is separated from water with difficulty. It

is more valuable than coal tar, giving a higher

yield of oils. Large quantities of very dilute am-
monia liquor are obtained, the total content of am-
monia being large. The gas is heavier than coal

gas, but may be purified in the same manner. The
carbon dioxide content of the gas is high, being

usually about 12%. The calorific value is not less

than 4000 cals. In the tests described 6 horizontal

retorts were filled with peat and 3 with coal, the

coke from 2 of the latter serving for heating the

retorts.—^W. P.

Lignite and wood; Carbonisation of . R.
G^ipert. J. Gasbeleucht., 1920, 63, 792—794.

{Cf. J., 1920, 180 a.)

The costs and efficiencies of lignite and wood car-

bonisation processes are compared with those of the
carbonisation of coal. Lignite and wood can only

be regarded as very poor substitutes for gas coal.

The coke produced is poor in quality, and in any
case is insufficient in quantity even for heating the

retorts. The ammonia liquor from lignite is too
dilute to be economically treated for recovery of

ammonia.—^W. P.

Coke-oven gases; Composition of some . P.
Lebeau and A. Damiens. Comptes rend., 1920,

171, 1385—1386.

Form specimens of coke-oven gases were analysed
and the following ranges in composition were
found:— 0—0-69%; CO, 6*41—739%; H„
33-3(>-44 00%; N„ 8 06-20*37%; CO„ 279—
4-3o%; CH*, 23-57-41-34%; 0,H., 0-45—1-64%;
CjHa, 0-02-^'22%

;
acetylene hydrocarbons 0-06—

0*09%; CjHa, 1*09—3 68 % ;
propylene and homo-

logues 0'08-^'ll%; not determined (moisture,
benzene, etc.) 0-36—0-56%. The approximate tem-
perature of the furnaces at the time of taking the
samples was 950°—1000° C. These gases differ in

composition from coal gas in that they contain less

hydrogen, much more nitrogen, and little or no
benzene.—W. G.

Inflammable gases and vapours; Effect of oxygen on
the limits of inflammability of . E. Terres.
J. Gasbeleucht., 1920, 63, 785—792, 80^—811,
820—825, 836—840.

The limits of inflammability of carbon monoxide,
hydrogen, water-gas, coal gas, methane, ethane,
acetylene, ethylene, benzine, and benzene have been
determined in air, in pure oxygen, and in atmo-
spheres containing more oxygen than air. In all

cases the lower limit differ^ only slightly in air

and in raygen, but the upper limit was always very
much higher in pure oxygen. {Cf. Feb.)

—W. P.

Hydrogen and inert gas [helium]; Inflammability
of jets of . P. G-. Ledig. J. Ind. Eng. Chem.,
1920, 12, 1098—1100.

Und^ favourable conditions a jet of helium con-
fining more than 14% of hydrogen can be ignited
in air, but 18—^% of hydrogen may be mixed
with helium without producing a mixture -w'hich

will bum with a persistent flame when issuing from
an orifice under Ae conditions prevailing in balloon
practice. More thaa 20% of hydrogen in a hydro-

f
en-helium mixture cannot be used without saori-
cing safety from fire.—W. P. S.

Fetroleum refining vapour systems; Prevention of
corrosion in . R. R. Mathews and P. A.
CrMby. Chem. and Met. Eng., 1920, 23, 1122—

To prevent corrosion of the fractionating system by
hydrochloric acid generated in the distillation of
petroleum containing brine, anhydrous ammonia
is addefl as a neutralising agent. The amount is
carefully regulated so as to ensure that the water
from the last dephlegmator gives an alkaline
reaction. The average amount of iron dissolved per
day was 5*18 kg. without, and 2-18 kg. with,
aromoni.a treatment. In audition, the period -be-
tere tubes had to be replaced in the tubular con-
denser was extended from 100 to 280 days.
Deposits of ammonium chloride must be periodioally
removed. The substitution of soda ash for ammonia
proved unsatisfactory, but aqueous ammonia may be
used instead of anhydrous ammonia.—W. J. W.

Explosion limits. Jorissen. See VII.

Gas analysis. Tour. See XXIII.

Patents.

Peat, brown coal or the like; Method of treating
and apparatus therefor. T. A. Goskar and

G. E, Thomas. E.P. 155,012, 8.9.19.

Peat Is mixed with a gritty material such as
powdered coal and then compressed, whereby the
cells of the peat are broken and the water content
liberated. The peat may then 'be distilled to recover
oils etc., and tne resulting coke may be crushed
and used as the gritty material.—W. F. F.

Coke oven; degenerative . L. Wilputte, Assr.
to A. A. Wilputte. U.S.P. (a) 1,360,609 and (b)

1,360,610, 30.11.20. Appl., 18.9 and 30.9.18.

(a) a series of parallel horizontal coking chambers
are heated by vertical flues in the dividing walls.

The walls are connected in pairs at their upper
ends and gas is supplied alternately to each of the
flues of each pair at the bottom. Each flue is con-
nected at the bottom witli a separate regenerator.

(d) a number of regenerators are arranged side by
side with a longitudinal brickwork flue of square
cross section running below them, and connected
with each by a vertical port. The flue contains a
removable metal pipe of circular cross section having
openings which register with the ports. The pipe
is provided with projecting cam surfaces which
occupy the corner of the briokwork flue when the

pipe is being inserted, but which engage with the

bottom of the flue and lift the pipe against the top

of the flue when the pipe is rotated.—W. F. F.

[Carbonising] oven with regenerator. C. Berthelot.

U.S.P. 1,361,671. 7.12.20. Appl., 15.8.19.

An oven is composed of adjacent carbonising cham-
bers, heated by vertical flues between them. There
is a regenerator below each chamber, and a single

longitudinal horizontal flue above the vertical

flues, and means are provided for connecting one
regenerator with one half of the vertical flues

between two chambers, and these flues with the
longitudinal flue. Means are also provided for

connecting the same longitudinal flue with the

other half of the vertical flues, and these with the

other regenerator below the adjacent chamber.
—W. F. F.

}yater-gas producers. F. G. C. Rincker. E.P.

139,^1, 10.9.19. Conv., 24.2,19.

A PAIR of generators working reversibly and con-

nected together are used for the gasification of coal,

lignite, peat, wood, etc. Each has an exhaust
connexion to the air. In one water-gas is gener-
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atod from coke by alternately blowing with air and

Bteam. During the air blast the gas is passed into

the atmosphere, but during the steam blast the hot

water-gas is passed through the other generator in

which its heat effects the distillation of a fresh

charge of fuel. When the latter is coked the two
generators are reversed. The heat usually lost in

the incandescent coke is thus saved.—C. I.

Water-gas; Generator for producing . E.
Dolensky, Assr. to The Chemical Foundation,
Inc. TJ.S.P. 1,362,089, 14.12.20. Appl., 11.1.16.

A WATER-G.'is generator is connected with a purifier

having a water receptacle at the bottom partly

open to the atmosphere. A compressed air pipe is

connected with the gas pipe between the generator
and the purifier, hut air is prevented from passing

directly into the purifier by a relief branch from
the air pipe dipping into the part of the water re-

ceptacle open to the atmosphere.—C. I.

Gas producer. T. Clouston. TJ.S.P. 1,362,659,
14.12.20. Appl., 28.8.19.

Finely-divided carbonaceous fuel, hot air, and
steam are injected axially into one end of a mixing
chamber which extends through the gas generating
chamber from one end nearly to the other, the
inner end being open. The gas generated passes

out through a number of short transverse slots in
|

the generating chamber to the delivery pipe. The
|

generating chamber is enclosed in a jacket contain-
j

ing refractory material.—W. F. F.
|

Ethylene; Extraction of from gaseous mixtures
;

[and its recovery as cdco?iol]. W. Traube. E.P. I

147,543, 4.6.20. Conv., 14.7,19.
|

Gas containing ethylene, e.g., dry coke oven gas,
!

freed from benzene, is sprayed with 90—IW/b
|

chiorosuJphonic* acid with cooling. The resulting i

liquid containing 90—100% of the ethyl ester of the
j

chlorosulphonic acid is decomposed with its own
j

volume of water with formation of alcohol and i

hydrochlork and sulphuric acids.—C. I.
I

Gas; Method and apparatus for cooling .
|

A. W. Warner, Assr. to The American Gas Co, of i

New Jersey. U.S.P. 1,362,207, 4.12.20. Appl., !

2.11.18.
j

Gas from each retort of a series passes through a 1

shower of cooling liquid and into a standpipe which I

also contains cooling liquid. The gas from all the
!

standpipes passes into a common cooling main
;

where it is further cooled by a shower of cooling
j

liquid.—W. F. F.
j

Paraffin wax; Treatment of for the production
\

of oxifgenated compounds \_iaUy acids etc.]. A,
|

Schmidt. E.P, 142,507, 30.4.20. Conv., 15.1,16. .

Am or oxygen is blown through paraffin wax at ;

100°—120° C. until the colour clianges to a deep !

yellow, i.e., for about 50 hrs. The oxygenated '

compounds such as fatty acids, oleic acids, and !

small quantities of aldehydes, alcohols, and the '

like, are separated from undecomposed paraffin
j

wax, e.g., by distillation. The presence of a i

catalyst, such ae mercury oxide or previously
j

treat^ wax, increases the rapidity of the reaction,
j—L. A. C. 1

necting pipe at high initial pressure, and tht

capacity of the pipe is small relative to that of the

vapour chamber, so that pressure is maintained ii

the latter and tne vapours expand on passing intc

the condenser.—J. S. G. T.

Lubricating oil; Production of from ligniti

producer-gas tar od. Badische Anilin und Soda-
Fabr. G.P. 310,075, 15.4.17.

The oil obtained by distilling the dehydrated tai

is freed from paraffin and heated under pressure tc

250°—400° C. Low-boiling constituents are sepa-

rated from the product by distillation, and art

suitable for use in Diesel engines.—L. A. C.

Lubricating oils; Production of from coal tai

oils. H. W. Klever. G.P, (a) 310,634, 22.5.1?

(Addn. to 301,774-7; J., 1920, 327 a, 441a), am
(b) 310,713, 22.5.18.

(a) a labgeb quantity of oil is allowed to disti

during the heating process, and the distillate i‘

return^ to the bulk of the oil when the beating is

complete, (b) The oil is heated in the presence ol

a solvent, e.g., oil from naphthalene fractions

which is separated afterwards bv distillation.

—L. A. C.

Lubricating greases; Afanu/oefure of . Rut
gerswerke A.-G. G.P. 326,271, 23.2.18.

Lubricating oils are heated with tar acids, or tar-

oil fractions of high acidity, to which lime has beer

added.—W. J. W.
Sulpho-acids and alkyUulphuric acids from acid

resins [/rom refining mineral oils and far oils'].

Process for obtaining the salts of . Sudfeldi

und Co. E.P. 148,579, 10.7.20. Conv., 14.3.19

Tub acid resin obtained, e.ri., from the refining o*

oil with fuming sulphuric acid, is dissolved oi

emulsified in water or an alkaline solution and sub
jected to fractional precipitation by the additior

of sodium or calcium chloride. Sufficient salt ii

first added to precipitate sulphoncs and hydro-

carbons together with only a small portion of the

sulphonic acids, and, after separation of the pre*

cipitate, the bulk of the sulphonic acids is throwr
down by the further addition of salt. The salts of

the alkylsulphuric acids and sulphonic acids so pre-

cipitate may be purified by solution in water and

further fractional precipitation or by treatment
with alcohol or with oxidising agents, and may Ik

used as a substitute for asphalt.—L. A. C.

Powdered fuel; Means for feeding fo furnaces.

L. C. Harvey. E.P. 155,389, 24.9.19.

Gas making reiorfs, producers, or the like,

Charging of inclined or vertical . R. and J

Dempster, Ltd., and G. F. H. Beard. E.P
166,167, 15.4.20.

Coke or other material resulting from distillatior

in vertical retorts; Petaining device for —

-

Apparatus for discharging material at the bnsi

of vertical continuous distillation retorts. J

Pieters. E.P. 155,750—1, 27.2.20.

See also pages (a) 70, Screening coke etc. (E.P

154,376); 71, Pres.ses for peat (E.P. 154,817); 80:

Ammonia (E.P. 155,313); 81, Hydrogen sulphvh

from gases (G.P. 32-5,966)
; 92, Pefuse from gin-

neries (E.P. 154,961); 103, Gas analysis apparaUi

(E.P. 153,817 and U.S.P. 1,351,129).

Gasoline; Manufacture of — F. E. Wellman,
j

U.S.P. 1,362,160, 14.12.20. Appl., 24.6.19.
j

Plant for the manufacture of gasoline comprises !

a cracking chamber, a discharge pipe provided with
|

controllins valve, a supplemental elevated vapour
chamber From which heavy liquid fractions drain 1

back into the cracking chamber, and a condenser I

connected by a piM with an elevated part of the
vapour chamber. The capacity of the condenser is

htrge relatively to the delivery capacity of the con-
j

1Ib.-DESTBUCTIVE DISTILLATIOM:

HEATING; LIGHTING.

Patents.

Coed; Low-temperature distillation of . N
Young. E.P. 134,529, 15.10.19. Conv,, 1.11.18

Coal is continuously distilled at 500°—550° C. ir

an inclined rotating retort, which is sealed at botl

ends against the admission of air. The retort
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leafed by an external furnace, or by passing hot

ir superheated producer gas through the charge, or

ihese methods may be combined. The charge is

lisintegrated during rotation by means of iron

a-ushing balls within the retort. In a modification,

two concentric drums are used, both being charged

icith coal. The coal in the outer drum is partly or

sompletely gasified by admitting air, and the coal

in the inner drum is distilled.—W. F. F.

Mercury vapour lamp; Quartz . H. George.
|

U.S.P. 1,361,710, 7.12.20. AppL, 11.4.19.
I

A LAMP operated by alternating current, comprises
j

a quartz tube connected at each end by a thick-
|

walled, narrow bore tube with a spherical mercury '

container having an inner spherical bulb com- '

municating with it by a small hole on the side :

opposite the quartz tube. The leading wires pass

into the inner spherical chamber. The quartz tube
|

is filled with an inert gas under pre.ssnre which acts
;

as a conductor for the current until enough of the !

mercury is vaporised.—B. V. S. I

Charcoal; Process of producing decolorising .

a von Ostreiko, Assr. to Chemical Foundation,

Iiic. U.S.P. 1,362,064, 14.12.20. Appl., 13.12.16.

See E.P. 106,089 of 1917; J., 1918, 177 a.

III.-TAfi AND TAB PBODUCTS.

Lepidine and related bases; Preparation of .

L. A. Mikeska. J. Amer. Chem. Soc., 1920, 42,

2396—2397.

A EAXK yield of pure lepidine (4-methykiuinoline)

may be obtained by the following process. A
mixture of 300 g. or acetone and 300 g. of 40%
formaldehyde is cooled in ice and saturated with

hydrogen chloride, this process being repeated the

next day. On the third day the product is added

slowly to a cooled mixture of 300 g. of aniline and
600 g. of hydrochloric acid (sp. gr. 1'2) and the

mixture heated on a water-bath under a condenser

for 3 bra. After cooling, the mixture is extracted

with ether, the extract is dried, the ether distilled

off, and the residue distilled under reduced pres-

sure. The distillate is heated on a water-bath for

, \ hr. with its own weight of acetic anhydride and
then poured into water and filtered. The filtrate

I
is neutralised and the lepidine recovered by extrac-

tion. If the aniline is replaced by p-toluidine,

p-tolulcpidine (4.6-dimethylquinoline) is obtained

ind if p-phenetidine is used 6-etboxy-4-methyl-

]uinoline is the product.—W. G.

Patents.

icid resins. E.P. 148,579. See II A.

Lubricating oils. G.P. 310,075, 310,634, and
310,713. See II a.

Lubricating greases. G.P. 326,271. See II a.

dide is probably isomeric with that from quinaldine
ethiodide and resembles it in photosensitising pro-
perties. (Cf. J.C.8., Jan.)—W. G.

Photosensitising dyes; Synthesis of . IT. Si-
cyanine A. Ii. A. Mikeska, H. L. Haller, and
E. Q. Adams. J. Amer. Chem. Soe., 1920, 42,

2392—2394.

When p-pbenetidine is condensed with paraldehyde
and acetone, the product heated with acetic an-
hydride and then diazotised, and the diazo com-
pound destroyed by beating the solution on a water-
bath, 6-etboxy-2.4-dimethylquinoline, b.p. 314°

—

,316° C. is obtained. If the ethiodide of this base
is converted into the ethouitrate and then treated
with sodium ethoxide in absolute alcohol, air being
bubbled through the mixture, grass-green crystals

of Dicyanine A nitrate are obtained, whilst if the
ethiodide is treated directly with sodium meth-
oxide in methyl alcohol, Dicyanine A iodide is

obtained.—W. G.

Kryptocyanines. A new series of photosensitising
dyes. E. Q. Adams and H. L, Haller. J. Amer.
Chem. Soc., 1920, 42, 2661—2663.

When lepidine ethiodide is dissolved in boiling
alcohol and slowly treated with a solution of

sodium ethoxide and formalin, air being excluded,
a purple-black dye of a new class designated
“Kryptocyanines,” and specified as “K HI.,” is

formed. It has an absorption-maximum near
7000 A. units and a sensitisation-maximum near

7400 A. (Cf. J.C.S., Feb.)—J. C. W.

Azo dyes. Jacobs and Heidelberger. See XX.

Mercury derivatives of phthaleins. White. See XX.

Patents.

Sisazo colouring matters; Manufacture of
_

.

Brotherton and Co., Ltd., and R. W. Merriman.
E.P. 155,410, 11.10.19.

Disazo dyestuffs which can be applied directly as

acid dyes to cotton or wool, giving pink to red

shades, or may be after-chromed on wool, giving

red shades fast to milling, are obtained by com-

bining p-diazobenzencazosalicylic acid with a

2-naphth,vlaminesulphonic acid, such as^ 2-naph-

tbyIamine-5- or -6-mono- or -S.G^isulphonic^i^.

Nitro compounds, nitroso and azo compounds; Se-
duction of substituted . T. S. Moore. E.P.

155,319, 14,7.19.

See U.S.P. 1,358,324 of 1920; J., 1921, 6 a.

Dye base; Process for preparing a . A. M.
Hart. U.S.P. 1,362,879, 21.12.20. Appl., 31.7.18.

See E.P. 120,588 of 1917; J., 1919, 6 a.

V.—FIBRES :
TEXTILES; CELLULOSE:
PAPER.

IV.-COLOORING HATTERS AND DYES.

Isocyanine dyes from lepidine and its homologues.

E. Q. Adams and H. L. Haller. J. Amer. Chem.
Soc., 1920, 42, 2389—2391.

The quaternary additive compounds of pure lepi-

dine or its homologues when treated with alcoholic

alkalis in hot, concentrated solution give dyes of

the isocyanine type, similar to, but not identical

with, those given by the corresponding derivatives

of quinaldine. Isocyanines of this type have been
prepared from lepidine methiodide and ethiodide

and from tolulepidine methiodide, ethiodide, and
methonitrate. The isoeyanine from lepidine ethio-

I Wood and wood pulp infection and decay. 0. Kress,

j

Pulp and Paper Mag., 1920, 18, 1225—1229.

In a study of the various moulds and wood-destroy-

ing fungi commonly found on pulp or pulp wood,

more than seventy different kinds of organisms were

isolated. The chemic.al changea involved in decay

of the four chief pulp woods (spruce, hemlock,

balsam, and aspen) are considered, and complete

ana^ses of sound and infected Z'oods areereported.

The progress of decay is indicated most distinctly

by decrease in the content of a- or stable cellulose

and increase in me content of /3- or unstable cellu-

lose. Papers made under similar conditions from

infected pulp', or pulps prepared from woods in

varying degrees of aecay, show decreasing strength
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teats compared with paper made from eound pulps,

especially in those tests which measure the tenacity

and the brittleness of the pulp. If pulp ia pre-

pared from infected wood it shows a remarKable de-

crease in fibre length, it is much darker in colour,

and it produces a paper with a decidedly reduced
strength. It will also require more sizing than
sound pulp or pulp produced from sound wo^.

—J. C. K.

Cellulose; Conversion of — info glucose [de*-
time]. Gonstituikn of polysaccharides. II.

J. C. Irvine and C. W. Soutar. Chem. Soc.

Trans., 1920, 117, 1489—1500.

Lf preyloua researches on the hydrolysis of celluloee

the yields of dextrose which have been claimed have
not been ba^ on the quantity of the sugar or of a
characteristic derivative actually ieolated, and the
statements made are unreliable. With the object
of ascertaining whether cellulose is really essen-
tially a polyglucose anhydride, yielding the theor-
etical quantity of dextrose on. hydrolysis, a normal
cotton cellulose was hydrolysed by means of acetic
anhydride and sulphuric acid. The product was
poured into water and the precipitate of poly-
saccharide acetates simultaneously hydrolysed and
converted into methylglucoside by heating in an
autoclave with 0*5% methyl-alcoholic hydrogen
chloride. About 25% of the material resisted
hydrolysis by this method and was hydrolysed with
dilute aqueous hydrochloric acid and the product
again brought into reaction with acid methyl
alcohol. The water-soluble products first obtain^
were also converted into methylglucoside, and in
this way a total yield of pure crystalline methyl-
glucoside was obtained in three distinct stages of
progressively increasing difficulty, amounting to

of the Quantity theoretically possible if cellu-

lose consisted entirely of dextrose residues. Evid-
ence of the non-uniformity of the dextrose linkiages

in cellulose is thus afforded by the variation in the
ease with which the dextrose residues are eliminated
from the polysaccharide by acid hydrolysis. The
proportion of the cellulose molecule which is most
resistant to hydrolysis agrees closely with that
corresponding with the maximum yield of cello-

biose octa-acetate obtained from cellulose, and this

disaccharide apparently represents the most re-

sistant portion of the cellulose molecule.—G. F. M.

Cellulose; Decomposition of by aerobic bac-
feria, J. Groenewege, ' Med. Geneesk. Lab.
Weltevreden, 1920, 16?—269.

Thshe are two views as to the decomposition of

cellulose in nature: one that it is anaerobic and
brought about by organisms which are not positively

determined; the other that it is aerobic and brought
about by two groups of organisms, one group de-
composing cellulose directly, the other group being
denitrifying organisms. Extensive experiments
were carried out from the second point of view, all

the cultures being made aerobically. A septic tank
liqnid and earth were used as the sources of the
organisms. The culture medium consisted of tap
water to which were added 2% of filter paper, 0*25%
of potassium nitrate, and 6*05% of dipotassium
phosphate. When this medium was inoculated with
either of the substances mentioned and incubated at
37*^ C. g^ was given off, the nitrate was reduced to
nitrite and to nitric oxide, and the paper was re-
duced to a pulp; if at this stage the solution was
poured off from the pulp and fresh medium (without
filter pa{mr) added, reduction of nitrate again >took

place, ana the pulp was gradually dissolved. The
organisms in these cultures were suh-cultivated on
agar plates and pure cultures obtained. These
were found to fall into three groups : those which
effected denitrification but did not attack cellulose;

those which did not denitrify hut attacked cdlu-

lose; and those which did neither. The first group
contained BaeUlus viscosus and B. opalescens,

and the second group B. cellaresolvens
a, and y. Cultivations of each member of one
^oup with each member of the other group were
made and full details of the results are given. It is

concluded that the three varieties of B, cella-

resolvens attack cellulose, and that the decomposi-
tion products serve as food for the denitrifying

I organisms, B. opalescens and B, viscosus,

the C(m)plete process being thus a symbiotic one.
The end products of cellulose decomposition are
^etic, butyric, and lactic acids, which are oxidised
to carbon dioxide and water by the denitrifying
organisms. It is suggested that the decomposition
of the cellulose may be brought about by an enzyme,

I

collulase.—J. H. J.

I

Paper; Perishing of in Indian libraries. J. J.

!
Sudborough and M. M. Mehta. J. Indian Inst,

j

Sci., 1920, 3, 119-226.

; Papeb in Indian libraries, especially in Plains

;

stations such as Calcutta, Madras, and Bombay,

I

will not withstand tho climate and perishes very
i rapidly. This is more noticeable with papers pre-

!
pared from wood pulp, and especially those in which

: the fibres have been weakened because of the
I different treatments to which they have been sub-

j

jeeted. The addition of arsenic trisulphide as a

!
preservative is useless, because, although it pre-

I

serves paper from the ravages of insects, it acoeler-

i ates the perishing of the fibres. Paper used for
1 books which have to be preserved in stations like

1
those of the Indian Plains should he prepared only

I from strong rag fibres, should have no distinct

!
acidity, and should withstand a severe test in the

! folding machine. Its contents of rosin and filling
‘ materials should be below certain fixed values. The
i rag fibres should not be weakened by prolonged

j

digestion with alkali or by over-bleaching, and cere

!
should be taken to remove the last traces of bleach-

! ing agent and of free acid. (C/. J., 1898, 595.)

I

—J. C. K.

i
Patents.

i Gcbs-stopping Ititmffs for use in aircraft, and media
i for fixing the same and processes for manufactur-
! ing said linings. V. C. Richmond. B.P. 154,942,

20.12.16 and 20.7.17.

! A FILM suitable for ballonet linings consists of a

j

central gas-stopping layer containing gelatin or
1
glue as its chief constituent as regards low perme-

I ability to hydrogen, a protective layer containing
: nitrofcellulose, and an attachment layer containing
‘ rubber. To prepare the film a mixture of nitro-

;

cellulose jelly ^ lb., butyl acetate 40 galls.,

: naphtha 40 galls., and castor oil (to confer flexi-

;

bility) 8 galls., is sprayed on to a highly-polished
, surface at 60°—100° F. (16°--38° C.), preferably at

;

75° F. (24° C.), and allowed to dry. A mixture of

;
gelatin 51 lb., water 51 galls., and glycerin 45 oz., is

i
applied as a second layer, and is allowed to dry.

1
The third layer is formed by spraying on a mixture

j

of 32 oz. of a solution containing nitrocellulose

j

jelly 200 Ib., butyl acetate 40 galls., naphtha
1 36 galls., which mixture is diluted to twice its bulk

j

with butyl acetate
;
13 oz. of a rubber solution com-

i posed of rubber 8*5 pta. and naphtha 91‘5 pts. by
: weight; 6 oz. of naphtha, and 1 oz. of castor oil.

!
After the third layer is dry, the composite film is

j

peeled off, and may be suitably fixed to a fabric

i by means of a rubber solution. The film has a
i permeability for hydrogen of approx. 4 1. per sq. m.

I

per ^ hr. both before and after severe crumpling,

I

and its weight is approx. 70 g. per sq. m. A com-

I
posite film may be made from separate films each

1
containing rubber and dinltrooellulose by use of an

j

adhesive solution prepared from rubber 5*5 pts.,

j

naphtha 83*5 pts., and amyl acetate 11 pts.
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tains - Process for removing ink and other

from cloth, paper, etc. A. S. Cushman. U.8.P.

1,361,833, 14.12.20. Appl., 27.8.20.

[aterul stained with ink, grass, etc., is treated

ith a dilute solution of potassium permanganate,

len with a solution of oxalic acid containing

ydrogen peroxide, and afterwards washed with

ater.—A. J. H.

'lax or similar fibre; Method of treating .

W. J. Robinson, Assr. to American Flax Fibre

and Linen Corp. IJ.S.P. 1,355,571, 12.10.20.

Appl., 23.4.19.

EB B.P. 141,982 of 1919; J., 1920; 444 a.

Vood-pulp, cellulose, and the like; Press rollers for

pressing out water from . Aktiebolaget

Karlstads Mekaniska Verkstad. E.P. 149,970,

9.8.20. Conv., 16.8.19.

VI.-BLEACHIHG; DYEING; PfilNTING;

FINISHING.

sufficient excess, to convert nitric oxide into per<

oxide. The temperature and pressure of the gas
are determined, and 25—50 c.c. of i‘5% hydrogen
peroxide solution, prepared by diluting commercial

3% solution with an ei]ual volume of water and
neutralising with N j 10 sodium hydroxide, is then
added and shaken with the gas till the r^ colour
disappears. After standing for 5 mins, the mixture
is ^ain shaken, and finally titrated with N JIO
sodium hydroxide, with methyl orange as indicator.
The percentage of NO is found from

224a / [r >c (&-p) x 273/760(273+0],
a being the c.c. of alkali, v the volume of the bottle,

p the pressure in the bottle, b the barometric pres-
sure, and t the temperature of the gas. This
formula is accurate for concentrations up to 3%
NO. If the temperature of the gas is considerably
above room temperature a measured volume of
water may be added after the agitation with
hydrogen peroxide, and the formula then becomes

224a/[(v - ic)273/760(273+0+2-24a],
where «j=vapour pressure of water at f®, and v'=
volume of peroxide solution plus water.—W. J. W.

ngrain dyes on fibres [wool] by means of nitroso

derivatives. Wahl and Guindon, Rev. Gen.

Mat. Col., 1920, 24, 179—182.

^OOL is dyed full bright shades, ranging from
rown through reddish-black to black, by immer-

Lon for 1 hr. in a boiling dye-bath which is acidified

referably with acetic acid and contains a nitroso-

henol- or nitrosonaphthol-sulphonic acid (2 mols.)

nd a diamine (1 mol.). Dyeings so obtained are

ot fast to rubbing and soaping, but are rendered

later, without much change in shade, by after-*

reatment with bichromate and sulphuric acid,

luitable diamines are diaminodiphenylmethane,

enzidine, p-phenylenediamine, aminodipbenyl-

mine, and naphthylenediamines.—A. J. H.

Patents.

Vool washing and like machinery. T. W. Hawkins.
E.P. 155,416, 21.10.19.

'he floor of the washing bowl is sloped and along
be lowest part is a mechanical scraper or con-

eyor, whereby the accumulated sludge is led to a
ink situated at one end of the bowl. A screw
onveyor is so arranged and works at such a speed
5 to transfer the sludge, but not the scouring
quor, in this receptacle to another tank where it

lay be suitably treated.—A. J. H.

)yeing vats. A. A, Vallaeys. E.P. 140,764, 16.3.20.

Conv., 21.3.19.

HE dyeing vat, the gearing which is fixed inde-
endent of the vat, and a hood through which
apours are withdrawn are arranged to form a
losed system. The vat is divided by a perforated
ertical partition near one of the wails, and the
mailer division is further divided by a non-
erforated plate extending to within 15 cm. of the
ottom of toe vat. The dyestuff is introduced into
be smaller compartment. Inspection of the vat
iterior is possible by means of two large flap doors,
he hood is maintained under slightly reduced
ressure, contains a steam-heated coil to prevent
mdensation of water, and is connected with the
emainder of the system by means of a flap valve.

—A. J. H.

VII.-ACIDS; ALKALIS: SALTS; NON-
METALLIC ELEMENTS.

^itrogen oxides; Determination of • in nitrogen
fixation processes. G. B. Taylor. Chem. and
Met. Eng., 1920, 23, 1112.

^
2-1. bottle is filled with the gas under examina-

lon and oxygen is added, if not already present in

Phosphoric acid' Production of by smelting
phosphate rock in a fuel-fed furnace. W. H.
Waggaman and T. B. Turley. Chem. and Met.
Eng., 1920, 23, 1057—1063.

Foa the continuation of their previous large-scale

experiments (J., 1920, 595 a), the authors con-
structed a furnace of serai-commercial size with
auxiliary equipment for burning the combustible
gases and collecting the phosphoric acid evolved.

The plant comprised an oil-fed furnace capable of

dealing with a 700 lb. charge, a dust catcher for the
gases and fumes, stoves for burning the combustible
gases, a Cottrell precipitator, and an air preheater.

The material was in the form of egg-shaped and
pillow-shaped briquettes. The results of the last

two of six runs were record^. In the first case
over 52% of the phosphoric acid was evolved during
fusion of the charge, at the rate of about 80’5 lb.

P,0, per hr., with a fuel consumption of 9i galls, of

oil, or 8'6 lb. PjO, per gall. The slag obtained after

the furnace had cooled contained 7*99—13'63%

PjO,; the volatilisation was therefore 38—65*3% of

the original amount in the charge. The run was
not completed. In the second case the yield per
gall, of fuel during the la.st 2 hrs. at the maximum
temperature (1500°—1600° C.), was 5*56 Ib. PjOj.

The phosphoric acid in the slag was 0*77^, in-

dicating a volatilisation of 97% of the original

acid. The cost per ton of phosphoric acid,

assuming a 90% yield by this process, was estimated

to be §49*83 as compared with §81*25 when produced
as acid phosphate (superphosphate) by the sulphuric

acid process.—W. J. W.

Electrolytic diaphragm cells [for production of

alkali and chlorine], H. K. Moore. Amer. Inst.

Chem. Eng., June, 1920. Chem. and Met. Eng.,

1920, 23, 1011—1015, 1072—1074, 1125—1128.

In the unsubmerged diaphragm cell filled with

brine the gradual increase in strength of the caustic

s^a tends to cause its diffusion into the anode com-
partment, with consequent loss of carbon from the

anodes caused by the action of nascent oxygen pro-

duced by the formation and subsequent decomposi-

tion of sodium hypochlorite. Diffusion may be

check^ by keeping the brine at a higher level in the

anode compartment, by the addition of water to the

caustic soda to lower the temperature and to

crease the concentration, or by causing the caustic

R^a to flow away as fast as it is formed. Anodes of

Acheson graphite are less readily attacked than

those of gas carbon. As a measure of the efficiency

of cells the rate of flow which represents the volume

or weight of caustic solution per ampere-hour per

eq. ft, of diaphragm has been adopted. With a high

rate of flow current efficiency is low on account of
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the large amount of chlorine dissolved in the brine,

and as the rate of flow diminishes the current

efficiency rises to a maximum and then diminishes, v

In running a cell plant with the aid of rate of flow V
charts it is necessary to regulate each cell in-

dividually. The voltage of cells rises when the
diaphragms are not washed periodically and is alao

higher with unpurified than with purified brine; a
washed diaphragm is superior to a new diaphragm.
Increase of temperature of the brine lowers the cell

voltage and increases the rate of flow. Decrease of

chlorate in the caustic liquor with increase of tem-
perature is probably attributable to the increased

activity of nascent hydrogen at the cathode. High
efficiency in a cell ia sometimes due to a temporary
lag in the running-off of the caustic liquor. Small
quantities of sodium sulphate in the brine have a
deteriorating effect, the carbons being attacked to

a greater extent and hence the amount of carbon
dioxide in the chlorine increased. The presence of

sulphate further increases the amount of chlorate,

which constitutes a risk during evaporation of the
caustic solution. Numerous graphs and tables of

the results are given.—W. J. W.

Sodium permanganate; Electrolytic preparation of
. C. 0. Henke and 0. W, Brown. J. Phys.

Chem., 1920, 24, 60S—616.
Thb effect of temperature, current density^ and
concentration of the alkali upon the production of

sodium permanganate was studied, using an anode
|

containing 92% of manganese, the impurities being
j

for the most part silicon, iron, and carbon. The I

anode was prepared by reducing pyrolnsite with
!

coke in an electric arc furnace. The cathode was a 1

perforated platinum plate, and tho electrolyte a
j

solution of caustic soda containing TO g. NaOH per i

litre. The presence of a diaphragm is not necessary i

if an excess of calcium hydroxide is added to the
electrolyte. This addition increases the current
efficiency from about 16% to 33%. The calcium
hydroxide appears to form a film over the cathode,

which acta as a diaphragm. The highest current
efficiency was obtained with a current density of

about 13 amps, per eq. dm. With a low tem-
perature the current efficiency is increased, i.e.,

from3T% at 60° and 20T% at 40° to 38-6% at8°C.
As in the case of lead (J., 1920, 603 a), when used
as an anode in sodium hydroxide solutions, the dis-

charge potential is higher when the manganese
goes into solution with a higher valence, t.e., a.s

permanganate,—J. C. K.
|

Phosphates; Volatilisation loss of phosphorus during 1

evaporations of sulphuric acid or
j

fusions unth pyrosulphate. W. F. Hillebrand
i

and G. E. F. Lundell. J. Amer. Chem. Soc., '

1920, 42, 2609—2615.
j

No volatilisation losses of phosphorus occur during
evaporation of sulphuric acid solutions of phos-
phates, provided the evaporation is carried on at
150° C. and stopped when fumes appear. Volatilisa-

tion losses of phosphorus from sulphuric acid solu-

tions of phosphates may occur during evaporation
,

to complete expulsion of sulphuric acid, during
)

evaporation at high temperatures, such as 200°— 1

260° C., and by unduly prolonged evaporation above
150° C. Evaporations involving only a drop or two

'

of sulphuric acid, such as apply in silica treatments, I

do not cause measurable losses. Fusion with pyro-
|

sulphate in covered crucibles and at dull red heat !

results in appreciable losses in the case of secondary i

phosphates, and may result in slight losses in the
j

case of basic phophates. Ortbophosphoric acid and i

primary and secondary orthophosphates suffer con- 1

version to pyro- and metaphosphoric acid or phos-

phates when evaporated to dryness with sulphuric

acid or fused with pyrosulphate; such “ converted
compounds must be subjected to reconversion treat-

ments before precipitation with molybdic acid o
magnesia mixture.—J. F. S.

^ds&rpticn by precipitates [of hydrous aluminiuri
oxide], H. B. Weiser and E. B. Middleton
J. Phys. Chem., 1920, 24, 630-663.

Hydrous aluminium oxide adsorbs ions relativel;

strongly, the adsorption values being approximate!;

one-third larger than those for hydrous ferric oxide
The results obtained for aluminium oxide confirn

those obtained previously, viz., that the amount
of various ions carried down by the precipitate<

colloid are not even approximately equivalent, con

trary to Freundlich’s assumption. The order o

adsorption as estimated by direct analysis is not th

same as the one deduced from the precipitatioi

values of electrolytes, because the latter do no
depend exclusively on the valence and adsorbabilii;

of the precipitating ions.

—

J. C. K.

Uydregen peroxide; Properties of pure . 0
Maass and W. H. Hatcher. J. Amer. Chem
Soc., 1920, 42, 2548—2569.

Pure hydrogen j^roxide is prepared as follows

3% peroxide obtained from barium peroxide is con
contrated to 30% by means of a sulphuric acid con
centrator (see p. 69 a). It is then distilled at lov

pressure to remove non-volatile impurities, concen
trated to 90% by the sulphuric acid concentrator
and pure hydrogen peroxide then separated by frac

tional freezing. In this way a 60% yield of lOO®
hydrogen peroxide is obtained. Pure hydrogei

peroxide is not very soluble in ether; it dissolve

many salts and attacks glass. When sodium i

added it explodes violently. It whitens but doe
not permanently destroy living skin. It is quit

stable if kept at 0° C. It has the foUowini
physical properties: Freezing point, -1*70° C.

8p. gr. of liquid at 0° C., V4633; mean coefficient c

expansion, -10° to +20° C., 0’00107; sp. gr. o

solid, 1*644: sp. heat of liquid, 0*579; latent hea

of fusion, 74 cals.; specific heat of solid, 0*470

viscosity at 0° C., 0’012B (Ostwald); n,)”=l'4139

(Of. J.C.S., Feb.)—J. F. 8.

Hydrogen peroxide; Properties of pure . 0
Maass and 0. W. Herzberg. J. Amer. Chem
Soc., 1920, 42, 2569—2570.

The freezing point curve of mixtures of hydrogei

peroxide and water shows that the compound 2HjO
HjO, exists and has m.p. -51° C.— F. S.

Autoxidation [cf phosphorus]; Pressure limit o;

considered as n particular case of the inferio]

limit of explosion, 17, [Explosion limits o;

acetaldehyde.] W. P. Jorissen. Kec. Trav
Chim., 1920, 39, 715—719.

A COMPARISON of the influence of carbon dioxide or

the prt^Rure limit of phosphorescence of phosphoni:

and on the inferior limits of explosion of hydrogei

and methane. In each case the influence of carboi

dioxide is greater than that of nitrogen. The limit:

of explosion of mixtures of acetaldehyde and aii

were found to be 5*7 and 13*5% by vol., vvhercai

with a mixture of 21% 0,, 60% COj, and 19% N, b)

vol. in place of air the limits were 8*1% and 11% o!

acetaldehyde by vol.—^W. G.

Flake graphite; Separation of mineral matter from

natural . AV. C. Ratliff and J. D. Davis.

Chem. and Met. Eng,, 1920, 23, 1027—1028.

Removal of mineral matter from flake graphite

specially desirable in the case of graphite dust in

order to provide a marketable product for thf

manufacture of stove polishes, graphite paints anj

lubricants^ and electrodes. If the finely ground

graphite is agitated with paraffin oil and water,

it agglomerates with the oil, and the mineral matter

suspended in the water may then bo separat^n

Lighter and more volatile liquids which are iui-
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iscible with water, such as benzene, toluene, and

irbon tetrachloride, are more effective than oil

id more readily recoverable, and ot these carbon

trachloride gives the cleanest separation. The

nounts of mineral matter retained after treat-

ent bv Alabama graphite containing originally

1-687 were 4-28% with oil, and S’SO—3-44% with

le other liquids, while with Pennsylvania graphite

le mineral matter was reduced from 10-03% to

437 after oil treatment, and to S-54—5-71% after

eatment with the other liquids. Fineness of

rinding has an important bearing on the result;

1 almost every case a smaller amount of mineral

latter was retained by graph ite» which had been

round for 20 hrs. than by that which had been

round for only 8 hrs. The effect of grinding is

ot so much to reduce the size of the flakes as to

iminish their thickness and so expose the mineral

latter between the laminae.—W. J. W.

nitric acid, which includes a rotating retort, the

alkali nitrate is introduced midway into a flow of

hot sulphuric acid, which gradually merges into a

flow of molten sulphate. The nitric acid vapours

are drawn off at a point near the origin of the sul-

phuric acid flow.—W. J. W.

Nitrogen oxides; Process for the catalytic con-

version of ammonia into . Badische Anilin

und Soda Fabr. G.P. 301,362, 9.3.15.

The catalyst consists of copper oxide mixed with a

subordinate quantity of a compound of lead or man-
ganese containing active oxygen. For example,

5 pts. of granular cupric oxide is soaked in 1 pt.

of an aqueous solution of lead or manganese nitrate

and the mass heated. By passing a 7% ammonia-
air mixture over the catalyst heated to 750° C. a

yield of over 90% of nitrogen oxides is obtained.

—A. R. P.

Waphiie; Method for rapid analysis of . G. B.

Taylor and W. A. Selvig. U.S. Bureau of Mines,

Bull. 112, 1920, 43-^.

•uE following method is used at the Pittsburgh

laboratory of the U.S. Bureau of Mines If much

angue is present the sample is ground to pass

hrough a 60-mesh sieve. Moisture is determined

y heating 1 g. in a weighed platinum or porcelain

ruoible, i in. deep by IJ in. wide, for 1 hr. at

05° C. The crucible is cooled in a desiccator over

ulphuric acid and the loss of weight noted. Vola-

ile matter is determined by heating the <ky

iraphite for 3 mins, in a muffle furnace at 800° C.,

doling as before, and noting the loss of weight,

ish is determined by heating the non-volatile

esidue at 800° C. until all the graphite is burned

way. Graphitic carbon is taken as the difference

letween the sum of the percentages of moisture,

ish, and volatile matter and 100. Graphitic carbon

n an ore is determined by heating O'fl—I'O g. in a

00 c.c. evaporating dish with 25 c.c. of hydro-

ihlorio acid (111) on a hot plate for 15 min., hlter-

ng the mixture through ignited asbestos and wash-

the residue with hot water. The filter^ and

esidue are transferred to a porcelain or platinum

mat, dried on a hot plate, transferred to a com-

lustion tube (containing fused lead chromate to

-etain any sulpnnr present), and burned in a stream

if oxygen. The carbon dioxide formed is passed

oto a weighed potash bulb containing 30% potaa-

lium hydroxide solution and weighed. Graphitic

larlion is determined in a concentrate by placing
)-2

—

0-5 g. of the sample in a small Erlenmeyer

Saak, adding about 25 c.c. of ether, corking loosely,

ind allowing to stand for i hr., shaking at intervals.

The mixture is filtered through ignited asbestos, the

residue washed with alcohol and distilled water,

then treated with acid to remove carbonates, and
the determination continued as described for ores.

—A, B. S.

Liquefaction of air; Physical principles of the .

R. Plank. Z. ges. Kalte Ind., 1920, 27, 1—8.
Chem. Zentr., 1920, 91, IV., 705.

In the liquefaction of air the cooling due to the

Tonle-Thorason effect for small differences of

pressure has been found to be above i at 200° abs.

over i at 175° aba., and about 87% at 150°

abs. of that produced by adiabatic expansion.

Adiabatic expansion is never fully attained in

practice.—W. J. W.

Bydrogen-helium mixtures. Ledig. See IIa.

Bguiliirium Cl,+H,0:i!iBCl+BCl0. Clark and
' Iseley. See XlXa.

Patents.
Nitric acid; Manufacture of . N. C. Hill and
H. L. Moyler. U.S.P. 1,362,418, 14.12.20. Appl.,

J 28.4.20.

In an apparatus for the continuous manufacture of

Nitrogen oxides; Process for melting solid in

the freezing apparatus for condensing nitrous

gases. Norsk Hydro-Elcktrisk-Kvaelstofaktie-
selskab. G.P. 325,636

,
29.8.19. Conv., 14.10.18.

So much nitrogen tetroxide is added that the beat
furnished by its condensation is sufficient to melt
the solidified nitrogen tetroxide, or, alternatively,

nitric oxide is introduced, which combines with the

solid nitrogen tetroxide to form the trioxide, which
molts at a very low temperature.—A. R. P.

Nitrc'gen; Eegenerative furnace for combustion of

. Gewerkschaft des Stein kohlenbergwerks
“ Lothringen,” and M. Kelting. G.P. 325,635,

31.12.19.

In a regenerative furnnee for the combustion ot

nitrogen, at each side of the combustion chamber
there is a heat regenerator consisting of two or

more concentric tutes. One or both of the reacting

gases are pre-heated in the regenerator on one side

of the combustion chamber, whilst the regenerator

on the other side is being heated by the exhaust
gases from the furnace.—W. J. tV.

Bydrobromic acid; Process for manufacture of

from bromine and hydrogen. H. R. Napp. From
A. Tschudi. E.P. 154,472, 6.1.20.

Bromine is vaporised in an electrically-heated

quartz vessel, having a vertical quartz tube above
it into which the bromine gas passes and comes in

contact with hydrogen introduced through a lateral

inlet. The mixed gases arc ignited by bringing the

tube to reaction temperature by means of an
electrically heated spiral, after w-fiich the heat of

reaction suffices to maintain the requisite tempera-

ture. To en.surc that tho gases are bein^ admitted
in molecular proportions, a sight glass is fixed in

the quartz tube through which the colour of the

flame can be observed. The bydrobromic acid is

conducted to an absorption system.

—

W. J. W.

Ammonia-alum; Production of iron-free from
aluminium sulphate solutions containing ferric

sulphate. R. Cans. E.P. 132,510, 8.9.19. Conv.,

21.9.17.

Ferruginous aluminium sulphate solution, which

may be obtained by dissolving aluminous rock in

sulphuric acid, is treated with an excess of

ammonium sulphate dependent on the amount of

ferric sulphate present. The solution is then

caused to react with a base in such quantities as

to convert the ferric sulphate, remaining in the

solution after crystallisation of the ammonium
alum, into basic ferric sulphate, such crystallisa-

tion being conducted under agitation with a view

to the formation of small crystals
;
these are finally

washed with ammonium sulph.-ite solution. Alnm
prepared by this method contains considerably less

than 01% Fe referred to the alumina content.

—W. J. W.
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BlasHurnace slag; Arrangement for blowing air

through -— in partiadar for •recovering the

sulphur as sulphur dioxide. L, H. Diehl. E.P.

139,173, 16.2.20. Conv., 24.9.17. Addn. to

139,172.

Foe the process of blowing air through blast-

furnace slag described in the original patent, a

trough is used consisting of sections of bsematite

iron in the shape of gutters, with external air

chests, the sides of the gutters being extended
upwards by slabs. In the sides of the gutter

sections and in communication with the air chests

are air nozzles which are directed obliquely down-
wards, by which means the slag is kept violently

agitated without the formation of a crust at the
bottom, the air chests serving to prevent the
gutters melting, whilst at the same time the air

becomes heated. Lateral inlets and outlets for the

slag are so arranged that by means of an oversow
level above them, forming a seal, communication
with the outside air is avoided, and the gases can
only escape through a gas outlet, which passes

round the rear end of a vaulted roof beyond the
blast zone, and is thus protected against choking by
slag spray. The slag crusts can be scraped out
through a door in the front of the trough, and
openings in the air chests which can be closed by
doors enable the air nozzles to be cleaned from
outside.—W. J. W.

Magnesium hypochlorite ; Production of solid haste

. G. Kereszty and E. Wolf. E.P. 142,081.

2.2.20. Conv., 19,4,19.

To obtain a satisfactory yield of solid basic mag-
nesium hypochlorite by passing chlorine into a sus-

pension or magnesia in water,
^

there should be

oi mols. of excess magnesium oxide for every moi.

of hypochlorite formed, A better yield is obtained
at W C. than at lower temperatures, there being
no appreciable quantity of chlorate formed. If,

finally, the reaction mixture is either allowed to

stand for a week in the dark, or is heated for
6—8 hrs. gradually to 80*^ C., practically 100% of

the total active chlorine is found in the precipitate.

While drying the latter carbon dioxide must be
excluded.—C. I.

Potassium carbonate and sodium carbonate; Pro~
cess for manufacture of by wet process.

S. Lamm. E.P, 154,498, 2.3.20.

Finely ground potassium sulphate and barium
sulphide are intimately mixed with granular potas-

sium bicarbonate and added to boiling water in a
heated vessel. The nascent potassium sulphide
formed by interaction of the first two salts reacts

with the bicarbonate without secondary reactions

taking plac^ and gives a product of a high degree
of pucity. The solution is separated from the pre-

cipitate, concentrated, and crystallised. The
residual barium sulphate is utilised for regenerat-

ing barium sulphide, and the hydrogen sulphide
evolved is available for other purposes. Sodium
carbonate is manufactured by an analogous method.

—W. J. W.

Potassium, bichromate and sodium bichromate;
Manufacture of , and production of normal
sulphates of potassium and sodium. R. L. Datta.
E.P. 154,810, 5.1.20.

Potassium chromate liquor js heated and treated
with acid potassium sulphate cake, the latter being
added until conversion of chromate into bichromate
is complete. The solution is filtered, the potassium
sulphate separated, and the mother liquor is crys-
tallised. Sodium bichromate may be similarly pro-
duced by the interaction of nitre cake with sodium
chromate liquors.—W. J. W.

Ammonia; Production of . A. Rolldson. E.P,
165,313, 17.6.19.

A PBopnosB, constracted with an outer shell sur-
rounding the producer chamber and provided with
a superheater, is charged with pulverised coke,
anthracite, or hard coal, the fuel being kept at a
uniform height by means of an internal bell

arrangement. Air, saturated with steam, is pre-
heated by passing throngh the superheater and
outer shell and forced at slightly above normal
pressure into the fuel bed, the temperature of this

^ing kept below 950“^ C. by introducing steam.
The gases leaving the producer, free from oxygen,

i

are cooled to about 500*^ C. either by steam or by
' means of a cooling arrangement, and enter a
decomposer consisting of a steel or cast iron outer
tnlw lined with firebrick and an inner tube, into
which the gases pass and in which they are heated
to 550°—600° C. by hot gases which circulate

between the two tubes, thus causing the Association
of the nitrogen molecule into free atoms. The
gases are then conducted into the inner tube of a
converter which is charged with breeze or coke to
which limestone has been added, and is kept at
700°—800° C. by hot circulating gases. The water
va^rnur in the gases is dissociated, the oxygen com-
bines with the carbon, and combination of the free

nitrogen and the nascent hydrogen takes place, the
gases leaving the converter being cooled to 90° C.,
and the ammonia recovered. The final gases may
be utilised for combustion in furnaces to heat the
superheater, decomposer, and converter.

-W. J. W.

Mopnesitm carbonate; Process of and apparatus for
manufacturing [boAic] -— . B. B. Grunwald,
Assr. to National Magnesia Manufacturing Co.
U.S.P. 1,361,324 and 1,361,325, 7.12.20. Appl.,
18.3.18.

OiLCiNBi) magnesite is hydrated and treated with
carbon dioxide under pressure. The resulting
product, containing excess of carbon dioxide, is

mixed with more calcined magnesite and the mix-
ture heated to precipitate basic magnesium
carbonate.—B. V. S.

Monaziie sand; Treating . E. L. Knoedler,
Assr. to Welsbach Co. U.S.P. 1.361,735, 7.12.20.

AppK, 1.5.18.

I

The sand is heated with sulphuric acid and the hot

j

mixture poured into a “ drowning tank."
' -B. V. S.

Titanium hydrates {hydroxides']; Bemoval of i/n-

desired acid substances from . C. Jebsen.
Assr. to Titan Co. A./S. U.S.P. (a) 1,361,866 ana
(b) 1,361,867, 14.12.20. Appl., 12.10.17.

The acid is removed by treating the precipitated
titanium hydroxide with (a) a compound of a metal
forming a neutral insoluble salt with the acid or

!
(b) an alkali which forms a neutral soluble salt.

I

-C. I.

; Sulphur dioxide and metallic sulphates; Manufac-
!

ture of frem burnt pyrites. Zellstoff-fabrik

I

Waldhof. G.P. 296,552, 5.10.16.

I Burnt pyrites is heated with sulphuric acid or an

I

acid sulphate until the mass becomes dry. The

I

temperature is then raised until all the iron

I
sulphate is decomposed into iron oxide and sulphur

;
dioxide without decomposing other metallic

I

sulphates such as those of zinc or copper. Any
! unrojwted pyrites present in the charge is oon-
I verted into iron oxide with evolution of a further
quantity of sulphur dioxide. The residual mass is

extract^ with water to remove soluble salts and
leave a fairly pure iron oxide. When sodium
bisulphate is used in the process sufficient common
salt is added to the solution to convert the salts of
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the heavy metals into chlorides, and tl\e sodium
snlphate present is then removed by crystallisation

or by freezing.—A. R. P.

Stdphur dioxide; Manujacture of liquid from
sulphur dioxide diluted with other gases. Manu-
factures ^e Prod. Chim. du Nord Etabl. Eubl-
mann. G.P. 325,473, 23.11.19.

Gasss containing a small percentage of sulphur

dioxide, e.g., those obtained from roasting blende

or pyrites, are compressed and then agitated with
heavy tar oil free from anthracene, which absorbs

the sulphur dioxide. The latter is removed from the
oil by warming, and liquefied in the usual way.
Coal-tar oil of sp. gr. 1 dissolves at atmospheric
pressure and ordinary temperatures about a quarter
of its weight of sulphur dioxide.—A. R. P.

Hydrogen sulphide; Process of separating

from gases. Zschocke-Werke A.-G. G.P. 325,966,

31.7.17.

The gas is first sprayed with excess of a washing
agent, and is then treated with a portion of the
liquid in a centrifugal gas-washing apparatus.

-W. J. w.

Nitric acid: Production of . E. B. Quinan.
U.S.P. 1,365,357, 12.10.20. Appl., 24.2.19.

See E.P. 131,029 of 1918; J., 1919, 718 a.

Salt; Manufacture of table . C. Dietz, Assr.

to Chemical Foundation, Inc. U.S.P. 1,363,087,

14.12.20. Appl., 14.11.16.

See E.P. 18,125 of 1915; J., 1916, 963.

Tin; Oxidation of . [^Manufacture of tin

oxide.] D. do Ros, U.S.P. 1,362,237, 14.12.20.

Appl., 9.8.20.

See E.P. 118,664 of 1917; J., 1918, 622 A.

[Calcium] eyanamide; Apparatus for the manufac-
ture of . A. Duchemin. U.S.P. 1,363,096,

21.12.20. Appl., 15.7.19.

See E.P. 142,354 of 1919; J., 1920, 488 a.

m-GLASS; CERAMICS.

Glass; Annealing of . L. H. Adams and E. D.

Williamson, J. Franklin Inst., 1920, 190, 597

—

631, 835-870.

Wkbn judged by an arbitrary standard of anneal-

ing—that the maximum optical path-difference in

an annealed block shall not exceed 10/t/i per cm.

—

the release of stress in glass during annealing

at constant temperature may be represented by

where F is the stress at any time, < ; / is the initial

stress, and A is a constant for the particular glass

at a particular temperature. The annealing time

for optical glass is defined as the time required at

a given temperature to reduce the stress from 50 to

2'5ju/a per cm. Most of the important operations

in glass annealing occur over a temperature range

of about 150° C. which is limited at its upper end

by the temperature at which the strain disappears

in 2 mins. At temperatures below this annealing

range very little permanent stress can be intro-

duced during cooling. The permanent stress

acquired during cooling is equal and opposite in

sign to the temporary stress when the glass is l^ing

annealed, and in order to obtain glass free from

internal stress it is n^ssary to prevent the releaw

of stress during cooling. The best way to do

is to cool the glass slowly through the annealing

range and more rapidly later. Hence, instead of the
customary method of annealing in which the glass
is cooled slowly from the upper end of the annealing
range to room temperature, the authors prefer to-

maintain the glass for a sufficient time at a
temperature at which it requires several hours to
release the stresses and then to cool it rather
rapidly. With the latter method the chances of
failure during cooling are very low. For a plate
of ordinary crown glass, 2 cm.' thick, the lower end
of the annealing range is 511° C., the cooling period
2‘2 hrs., and the total time of heating and cool-
ing is about hrs. For optical glass slabs th^
rate of cooling should never exceed 10/a*° C. per
min., where a is half the thickness of the slab in cm.
The saving in time afforded by the authors’ method
is increasingly important with large pieces of glass.

Tables of annealing schedules for various optical
glasses are given.—A. B. S.

Iodine and bromine vapours; PeTmeahiliiy of glass
to . J. B. Firth. Chem. Soc. Trans., 1920,
117, 1602—1603.

loDiNn and bromine do not diffuse through a glass-

partition under ordinary conditions. In an ex-
treme case the diffusion of iodine through a glass-

bulb 0*21 mm. thick was observed after 9^ years,
during 100 days of which the bulb had been heated’
to 3^ C. Even under these conditions there was-

no evidence of the diffusion of bromine.—G. F. M.

Flahe graphite; defining Alabama for crucible-

use, F. U. Moses. U.S. Bureau of Mines, Bull.

112, 1920,46-74. (C/. J., 1919, 633 a.)

Invbstigatio.nb on refining crude graphite concen-
trates showed that no one refining treatment is

equally applicable to all concentrates on account of

the different characteristics of the crude graphites
and their impurities. When the impurities are free

or soft, they can easily be separated by grind-

ing, but hard impurities interlaminated with the
graphite are more difficult to separate. An aspi?-

rator and pneumatic jig are only useful for re-

moving the coarse, hard and free ‘impurities. An.
electrostatic separator or pebble mill, followed by
dotation, may be used for all Alabama graphite

concentrates, hut a buhr mill is also essential in-

“ finishing ” the graphite and preparing it for the

removal of interbedded impurities. The use of this
machine presupposes that the impurities are
ground much more finely than the graphite and so

are separated in the subsequent screening. It-

should be pc^sible to keep the recovery of graphite

coarser than 100-mesh at 70% or more of the total

carbon in the original concentrate. If orily high-

grade graphite is sent to the buhr mill it is not
difficult to obtain a final product with over 90% of

carbon. Care must be taken not to produce too.,

much fine flake which w'ill pass through a_ 100-mesh-

sieve. A loss of only 20% of fine graphite ts not.

objectionable. Coarse grit in the material supplied

to the buhr mill is the chief cause of loss through:

grinding the carbon too fine for use in crucibles,

i.e., finer than 100-mesh.—A. B. S.

Flake graphite [/or crucibles]; Tentative specifica-

tions for . G. D. Dub. U.S. Bureau of

Mines, Bull. 112, 1920, 38—41.

Tentative specifications suggested by the Columbus.
Experiment Station of the U.S. Bureau of Mines for

No. 1 flake graphite are as follows :—The ^aphite
carbon content, determined by weighing the'

residue left after heating the dried sample for 3

mins, at 800° C., should not be less than 85%. The
cumulative percentage residues on a series of'

screens should he: 35% on 35 standard mesh, 50%
on 65 standard mesh, and 100% on 100 standard’

mesh. The permissible allowance is not more than •

3% through a lOO-mesh screen.—A. B. S.
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Graphite. (1) Ratliff and Davis. (2) Taylor and
Selvig. See VII.

Patents.

Glass compositions and articles made therefrom.
Corning Glass Works, Assees. of E. C. Sullivan

and W. C. Taylor. E.P. 145,428, 17.6.20. Conv.,
26.2.17.

Claim is made to a glass containing silica, soda,

and at least one oxide of a divalent alkaline-earth,

the molecular ratios falling within the following
limits: silica 100, alkali oxide 20 to 36, and oxide
of divalent alkaline-earth 6 to 36. Magnesia forms
at least 40% of the alkaline-earth oxide content.
Magnesia glasses have lower coefBciente of expan-
sion than lime glasses of equal softness and are
suitable for electric lamp bulbs.—H. S. H.

Brick dryers; Supply of heat to tunnel . T
Entwisle. E.P. 154,966, 16.8.19.

In an improved method of supplying heat to tunnel
brick dryers, hot air from the cooling chambers of
a continuous kiln is passed through an auxiliary
flue to a mixing chamber provided with a cold air
inlet and a fan, and thence through ducts below
the tunnel dryer and opening up into the latter.
The passage of the hot gases is controlled by
dampers.—A. B. S.

Drying machines [for pottery], T. Allsop and
W. W. Sibson. E.P. 154,896, 3.9.19.

A CASING is divided by partitions into a heating
compartment, a drying compartment, and an aux-
iliary compartment. The goods to be dried, e.g.,
pottery, are moved through the second and third,
and the drying medium, such as air, circulates
between the Bret and second compartments. The
goods are supported on lon^ carriers, which extend
practically across the full width of the casing, space
being left only for a pair of conveyor chains which
support the carriers and pass very slowly up and
down several times over sprockets in the drying
chamber, returning through a duct underneath and
upwards through the auxiliary chamber, where
they are unloaded and charged with fresh goods.
The heating chamber may be provided with cross
tubes heated by steam, and the air circulated by a
fan in the partition between the heating and dry-
ing chambers.—B. M. V.

Tunnel kilns or furnaces. R. C. Metcalfe. E P
155,164, 7.4.20.

A TUNNEL kiln is provided with a single recipro-
cating truck to transport goods back and forth
between a high temperature zone in the kiln and
an inlet and outlet disposed laterallv at right angles
to, and at opposite ends of, the high temperature
zone.^ The ends of the kiln chamber are so shaped
that the truck prevents gases in the high tempera-
ture zone from passing out at either end of the
chamber.—A. B. S.

[Tunnel] ovens or kilns; Gas-fired for tiles,

pottery, etc. J. H. Marlow. E.P. 155,190, 30.7.20.

A GAB-piHED tunnel oven has a number of burners
of different diameters arranged to produce a gas
flame at each side of the oven, and two combustion
chambers at each side of the oven. Each combus-
tion chamber communicates with a series of air
pipes_ so that when the oven has reached a prede-
termined temperature the air in the pipes can be
cut off and replaced by air heated recuperatively
in a second series of pipes which supply heated air
to the second combustion chamber on each side of
the oven. The flames and products of combustion
then pass over the auxiliary burners and away to
the chimney.-r-A. B. 8.

j

Furnace structures [linings]. J. H. Cumpstv.

I

E.P. 155,315, 20.6.19.

I

A MONOLITHIC furnace lining or other structure is

j

made by arranging suitable metal reinforcement in

I

a mould and fllling the latter with a thin cement
I
comfwsed of magnesia and sodium silicate or like

j binding material, or with a mixture of broken mag-
: nesite bricks or magnesite and 10% of sodium sili-

I

cate. The moulded article is dried and flred and is
: then ready for use.—A. B. 8.

; Pottery ware I ; Ornamenting 1. A P Morris
! E.P. 155,332, 15.8.19.

I
Black Burmese pottery, in which the black colora-

i tion is produced by the deposition of carbon from
;
the smoke towards the end of the burning period,

i
may be ornamented by removing the carbon from
predetermined areas by oxidation and so reveal-

I

.*'*?* •'sluvsl colour of the burned clay. The
,
oxidising or decarbonising material may consist of

I

potassium chlorate, potassium nitrate, or the like

j

made into a paste and painted on the ware, which
is then re-fired at a low temperature (400° C.)
sufficient to efl’ect the oxidation but not to cause
the oxidising agent to adhere to the ware. The re-

;
fired ware when cold is freed from any excess of

i
oxidising material, which nsualiy flakes off.

I

—A. B. 8.

.
Pots; Impts. in and in the manufacture of acid

to be employed in the production, of white lead.

I

H. T. Arrowsmith. E.P. 155,373, 17.9.19.

j

Eact pot is moulded with two or more projections
: on its upper edge, and after glazing inside the pots
:

are stacked with their mouths together. The pro-
jections prevent the pots from sticking owing to
the glaze flowing on to the edges of the pots. Each
pair of pots forms a chamber and the glazed interior
is thus protected from contamination during firing

j

so that no saggars are necessary.—H. 8. H.

! Befractory article and process of making same.
F. J. Tone, Assr. to The Carborundum Co,
D.S.P. 1,362,274, 14.12.20. Appl., 24.2.20.

k HIGHLY refractory material consists essentially of
a burnt mixture of zirconia and sillimanite.

—H. 8. H.

Befractory material and process of making it. Be-
fractory article and process of making same. 0.
Hutchins, Assr. to The Carborundum Co. U.S.P
(,a) 1,362,316 and (d) 1,362,317, 14.12.20. Appl.,
7.1 and 24.3.20.

(a) a highly refractory material consists essen-
tially of a burnt mixture of zirconia and alumina.
(b) a shaped highly refractory article is form^ of
a burnt mixture containing zirconia and chromite.

—H. S. H.

Glass charges; Method of getting viscous .

O. M. Tucker and W. A. Reeves. E.P. 131,586,
6.8.19. Conv., 12.8.18.

Glass; Apparatus for manufacture of articles of
from glass tubing, W. A. 'Whatmough.

E.P. 155,433, 10.11.19.

IX.-BUILIMNG MATEfilALS.

Patent.

Cement; Slow setting, fat and water proof and
method of producing same. H. D. Baylor. E.P,
155,431, 8.11.19.

See U.S.P. 1,328,953 of 1919; 3., 1920, 118 A.
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X.-METALS; METALLURGY, INCLUDING

ELECTRO^METALLDRGY.

steel; Inclusions and ferrite crystalUsaiion in .

II. Solubility of inclusions. E, G. Mahin and

E H Hartwig. J. Ind. Eng. Chem., 1920, 12,

1090-1095. (C/. J., 1919, 864 a.)

A coNSiDEiUBLE number of alloys and special eteels

were turned into small rods and driven into holes in

carbon steels, the specimens being then heated to

temperatures above the transformation range for

the steel. The section of the slowly oooled piece

showed, in nearly every case, ferrite segregation

around the insert, but the ferrite ring vari^
greatly in width. It is suggested that the special

elementj elements, or compounds present in the

insert diffused into the steel and caused, in varying

degrees, separation of ferrite from the austenitic

solution when the latter was cooling through

the transformation range. If this hypothesis is

correct, the importance of the uniform distribution

of all elementa of carbon and alloy steels is evident,

as otherwise it is not possible to have uniform

carbon distribution and the finished piece cannot

be brought into its best condition by any ordinary

heat treatment.—W. P. S.

Mild steel; InteTcrystalline /raefure in —— . W.
Rosenhain and D. Hanson. J. Iron and Steel

Inst., 1920, 102. 23—37.

Four cases of intercrystalline fracture in mild steel

are recorded. Some steel wrapper plates from the

combustion chamber of a marine boiler cracked

between the rivet holes near the edges. The ex*

planation in this case is that near the surface free

cementite occurred between the ferrite crystals.

The same cause led to a similar failure in a J in. mild

steel plate from the drum of a water-tube boiler.

Intercrystalline fracture iu steel plates from a high-

pressure marine boiler around and between the

rivets is ascribed to the application of long-con-

tinued stresses over a period of years. A piece of

the plate nicked and broken in several hours showed
no intercrystalline weakness. The last case was a

mild steel tube which had failed when under no

stress at 300® 0. in a nitre bath. Cold-drawing

stresses had been left in through insufficient anneal-

ing which led to failure.~F. C. Th.

Steel [and other metals]; Effect of nitrogen

[amtnonid] on . 0. A. Knight and H. B.

Northrup. Chem. and Met. Eng,, 1920, 23, 1107

—IIU.
A PRELiMiyART investigation of the effect of am-
monia at 650° C. on various metals and alloys, as

indicated by their microstructure, showed that

tungsten, chromiuin-vanadium steels, stellite,

nichrorae, and Monel metal, are not affected, or

only slightly attacked. Wrought iron and low-

carbon steels are readily attacked
;

high-carbon

steel is much more resistant, and white cast iron is

affected on the surface. The results have only a
negative value, as the metals which are not acted

on are unsuitable for use in making containers for

ammonia either as regards price or physical

properties. Nine samples of annealed steel wire

were selected for physical examination, six of them
being first heated in ammonia gas at 650° C., and of

these, three were further heated in hydrogen at

650° C. The treated samples showed a diminished

tensile strength and reduced elongation
;
hydro^n

treatment partly restored the normal properties,

and entirely removed the irregular “ white layer.*'

An investigation was made of the effect of ammonia
on all grades of carbon steel. The samples were

case-hardened at 950° C., then cut in half in the

centre of the longest dimension, the exposed surface

varying in carbon from 0'07% near the centre to

1% on the outside. One portion was ground,
heated in ammonia at 650° C. for 12 hrs., ana
furnace-cooled; it was then cut on a plane normal
to the previous exposed surface, mounted in an
alloy of low fusion point and polished

;
as no effect

was observed, the sample was etched with 4% nitric

acid in absolute alcohol. The samples then showed
a uniform outside layer which was the same in both
the high- and low-carbon areas. Longer etching
merely intensifies the corrosive action on the outer
three-fifths of the layer, but on the inner two-fifths

it develops a crystalline structure of a columnar
nature. The base of these crystals forms a sharp
demarcation from tho pearlitic structure beneath.
The outer layer is characterised by extreme hard-
ness and brittleness. In the high-carbon area the
pearlitic structure at the base of the columnar
crystals appears to be normal; in the low-carbon

j

region, however, the pearlitic layer is succeeded by

I

a layer of apparently normal ferrite grains, and
below this the ferric grains contain a number of

nitrogen needles,” proving that nascent nitrogen
has a greater penetrating power in low-carbon

i

than in higb-carbou steels.—W. J. "W.

I
Steel, iron, and cast iron; Metallographic methods

I

for dete'i'tnining the natiLre of the non-mefaf/ic in-

1 elusions in , M. Matveieff. Rev. Met.,
1920, 17, 736—752.

j

To detect the presence of ferrous oxide inclusions

I

the polished specimen is heated to dull redness in

I

hydrogen and again polished, when the inclusion, if

I due to ferrous oxide, disappears. Inclusions of sul-

i
phidcs are best recognised by etching the specimen

j

with a 0‘2% solution of oxalic acid, which attacks

j

manganese sulphide and yields a rose-coloured tint

!
with ferrous sulphide. Silicate inclusions are not

j

attacked by either of the above reagents and may be

I
I'ecognised by their dark colour. The distribution

of phosphorus in the metal may be examined by
etching with a mixture of 100 c.c. of methyl alcohol,

2 c.c. of hydrochloric acid. 1 g. of copper chloride,

4 g. of magnesium chloriae, aud 18 c.c. of water,

wlien the parts richest in phosphorus remain clearer

than the rest of the metal. Details are given of the
use of the above reagents in discovering the reasons

for the failure of ingots of iron and steel.—A. R. P.

Steel; Electrometric method for detecting seprepa-

j

tion of dissolved impurities in . E. G. Mabin
i and R. E. Brewer. J. Ind. Eng. Chem., 1920, 12,

I
1095—1098.

A MKxaoD is described for measuring the electrode

potential of a single grain or microscopic point on
a metal specimen. When the method is applied to

a piece of steel containing a segregated ring of

ferrite, produced by heating in contact with
aluminium bronze, the average values for the ring
are 0 051 volt lower than for ferrite in the un-
affected part of the metal. This indicates a
different degree of purity for ferrite under the two
conditions.—W. P. S.

Nickel-iron alloys; Constitution of . D. and
H. E. Hanson. J. Iron and Steel Inst., 1^,
102, 39—64.

I
Thr diagram of the changes which occur below the

I
solidus for pure iron-nickel alloys (maximum

! carbon content 0‘046%) shows that up to 9% Ni
this is at room temperatures in solid solution.

Between 9 and 32% Ni a eutectoid horizontal
occurs at about 350° C., the eutectoid point being
at about 25% Ni. The two curves above 30% Ni
lie quite close to each other and join at about 700° C.

Very long soakings are required to produce the
equilibrium structure.—P. 0. Th.

Aluminium; Influence of iron cn the mechanical
properties of cast . L. Guillet and A.
Portevin. Rev. Met., 1920, 17, 753—766.

The presence of iron in cast aluminium increases
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the hardness and diminishes the dnctility, metal

containing about 4% Fe being so briUle that it

cannot be bent without brea^ng. Figures are

given showing the results obtained for aluminium

containing 07 to 3*9% Fe in the Brinell^ repeated

impact, and notched bar tests. Photomicrographs

show that the alloys have a eutectic structure when
the iron content is between 07 and 17%, while

those with Jiigher proportions of iron contain large

numbers of needles and star-like aggregates.

—A. R. P.

Sheet zinc; Occurrence of a foliated appearance on
i

strips of . F. H. Schulz and R. Melatin.

Forschungsarb. Geb. Ing., Sonderreibe M, [1],

23—27. Cbem. Zentr., 1920, 91, IV., 622.

On bending and twisting several different kinds of

sheet zinc it was noticed that the surface split up
into small leaves, giving the material a foliated

appearance. While this could be traced partly to

segregation of the lead in rolling, it otherwise did

not appear to have any connexion with the chemical

composition of the metal and was probably due to i

the method of rolling, the metal having been rolled
i

out in fewer stages than usual, thus giving rise to
i

temperature differences between the outer surfaces !

and the interior. This produced small longitudinal i

cracks along the edges of the rolled sheet and on
|

the broken edges of a fracture, and on bending the
j

metal caused the foliated appearance. No explana-
|

tion, however, could be found for the fact that
Rhenish and Belgian zincs behave worse under these

conditions than zinc of similar composition pro-

duced in Upper Silesia.—A. R. P,

Forged zinc; Influence of the forging temperature
on the tensile properties of , E. H. Schulz
and H. Fiedler. Forschungsarb. Geb. Ing., Son-
derreihe M, [11, 27—29. Chem. Zentr., 19^, 91,

rV., 622—623.

Tests made on zinc rods (containing 1*3% Pb and a
trace of iron) forged down from 120 mm. to 50 mm.

|

diameter at various temperatures showed that the
highest tensile strength and elongation were ob-

tained when the forging temperature was 120^^ C.

As this temperature was increased the ultimate

stress alterea but little, but the elongation and re-

sistance to impact of the resulting bar were con-

siderably decreased, while the metal became coarser

grained. Metal containing more iron must be,

worked at a higher temperature than pure zinc, and’
if worked just below 120'^ C. it gives a greater

elongation,—A. R. P.

Forged zinc; Development of a coarsely crtfstalline

structure in oy heating. E. H, Schulz and
0. Zeller. Forschungsarb. Geb. Ing., Sonder-
reihe M, [1], 32—38. Chem. Zentr., 1920, 91,

IV., 623.

Bt heating forged zinc for J hr, at gradually rising

temperatures from 100° C. upwards and examining
the fracture and microscopic structure of polished
and etched surfaces, it was established that, at a
definite temperature, depending on the forging
temperature of the sample, but at least 140° C., a
fairly sharply separated zone of larger-grained

metal developed round the outer edges of the test-

piece. As "the temperature was raised this zone
gradually increased in extent until at 200° C., or
higher, according to the original forging tempera-
ture, complete recrystallisation of the metal took
place. As the grain of the metal became coarser the
tensile strength, and especially the elongation, de-
creased, the latter very considerably after recrystal-

Usation had set in, hut no change was noticed in the
Brinell test. Heating zinc to 150®—200° C. has a
bad effect on the elongation. The tensile strength
is not appreciably altered by heating for \ hr. at
200° C-, bnt at 300° C. a considerable decrease in

strength is produced.—^A. B. P.

Zinc: Behaviour of— ^in the impact test, E. H.
Schulz and R. Fiedler. Forschungsarb. Geb. Ing.,
Sonderreibe M, [1], 29—31. Chemi Zentr., 19^,
9!, IV., 622.

Forced zinc with a tensile strength up to 20 kg.

per sq. mm. and an elongation of 30% or more gave
results in the impact test with a notched bar vary-
ing from 0*55 to 075 kg.-m. per sq. cm., and this

figure could not be improved upon by preparing the
specimen by other meihods, by further refining, or
by alloying the zinc with other metals. The results

obtain^ with bars with V-ehaped notches decreased
as the angle of tho notch increased, and the broken
bars showed a short granular fracture. Bars with
a circular notch had a resistance several times as

great as those with angular notches, and the frac-

tured surface was verv jagged. Tests at various
temperatures showed that the resistance of zinc to
impact decreased with fall of temperature.

—A. R. P.

Forged and rolled zinc [,* Effect of addition of

copper and aluminium on mechanical properties

of ]. E. H. Schulz and R. Melaun. Forsch-

ungsarh. Geb. Ing., Sonderreibe M [1], 38—42.
Chem. Zentr., 1920, 91, IV., 621-^^.

Addition of 24% Cu to forged zinc increases the

tensile strength and hardness of thick bars to an
extent depending on the temperature of forging,

but does not appreciably improve the ductility or

the toughness. Similar results are obtained by the

addition of aluminium up to 4*4%, but in this case

the metal appears to be more brittle. Thick plates

that have been rolled from 30 cm. down to 1 cm.

have good tensile strength and ductility combined
with a low hardness number if 2% of copper has

been alloyed with the metal. Addition of alu-

minium does not give such good results, it being

necessary to add more than 4% A1 to get the same
effect as with 2% Gu, and even then, for tb^same
tensile strength the elongation is less than t^t of

the copper alloy. According to the particular

method of working forged zinc with 2% Cu, the

elongation and contraction of area vary from 9 to

30%.—A. R. P.

Brass; Influence of gases on high-grade . T. G.
Bamford and W. E. Ballard. J. Inst. Metals,

1920, 24, 155—200.

At 300° C. brass absorbs sulphur dioxide, but at

higher temperatures, vis., between 950° aM 1050°

C., and low partial pressures, the gas is eliminated

from the metal. Thus the metal to be sound must
be poured at such a temperature as to permit it to

remain entirely fluid in the mould for a few
moments. The conclusions reached regarding the

solubility of hydrogen in 70!30 brass are: Between
500° and 900° C the gas is absorbed in very large^

quantities depending on the temperature, pressure,

and character of the surface. The larger part or

the gas absorbed is retained on cooling, but much
may be removed by treatment with a neutral gas

at 600° C. or above. It is considered that in

ordinary foundry practice with a coke fire and
natural draught, it is impossible seriously to impair
the mechanical properties of the casting by over-

heating. Cooling to within 40° C. of the liquidus

will certainly ruin the mechanical properties of the
casting by making it porous. In casting tubes a

I
higher casting temperature is required than when

! casting solid ingots—at least 1150° C. in the case

of 70:^; 1 tubes. Exceptionally prolonged heat-

ing or the metal in the furnace does not impair the
mechanical properties of the brass but results in a
higli loss of zinc. The casting temperature rather
than the furnace treatment is believed to be the
important factor in regard to the mechanical pro-
perties of the metal.—F. C. Th,
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fusible metal passes between the crystals, which
part without appreciable deformation. Although
the bronze which failed was of the /8 type, o-brassee
will fail in a similar manner, and these aUoys should
not be used for the purpose mentioned or in elec-
trical or other work where heating may occur and
where solder or other fusible metal is present,

-F. C. Th.

Tin; Precipitation of hy iron. N. Bouman.
Rec. Tra^r. Chim,, 1920, 39, 711—714. (Cf. J.,
1920, 569 A.)

A REPLY to Kolthoff (J., 1920, 747 a) in which the
author gives an account of certain new experiments
in support of his views.—W. G.

Tin-antimony-copper alloys; Constitution and struc-
ture of . 0. F. Hudson and J. H. Darley.
J. Inst. Metals, 1920, 24, 361—371.

Thb si^ of the cuboid y-crystals depends on the rate
of cooling and only indirectly on the casting tem-
perature. The latter factor, however, determines
the grouping of the primary e constituent, whilst
the size of tnese crystals is a function of the rate
of filing. It is possible that the effect of tSe
casting temperature may be the result of some
molecular arrangement in the liquid state, though
it is more probable that convection and other cur-
rents by breaking up the grouping formed first play
a very large part. Vigorous stirring during cast-
ing produces a structure like that whi^ results
from a low casting temperature even when the
latter is high. The casting temperature should not

1
exceed 50® C. above the temperature at which

i
solidification commences, or, say, 300°—350® C. for

! an alloy containing Sn, 8*7% Sb, and 2’3% Cu.
—F. C. Th.

Beta brass: Bthaviowr of when cold-rolled. F.
Johnson. J. Inst. Metals, 1920, 24, 301—314.

Thb brass examined contained 44'4% Zn. After

casting tte ingot was annealed for 1 hr. at 650® C.

and then reduced in cross-section by 60% without
further heat treatment. As a result of the roiling

the maximum stress rose from 25 5 tons for the cast

and S^7 tons for the annealed alloy to 39*2 tons per

sq. in., the elongation fell from 17% (cast) and 27%
(annealed) to 8*6%, and theBrinell hardness (5(X)^.
load) rose from 95 (oaet) and 86 (annealed) to 1^.
The microstructuro of the alloy in the annealed con-
dition consist^ of the jS-phase exclusively. After
the cold rolling the crystals were traversed by
numerous lamellse (analogous to the Neumann
lamellae observed in meteorites and in ferrite which
has been subjected to shock), showing faulting.

V^en the cold-rolled brass was subsequently an-
nealed for 30 mins, at 400® C. it was along these
lamellae that the e-phaae made its appearance. The
influence of annealing for 30 mins, at different tem-
peratures after cold rolling upon the harnm is

ihown in the following table:—
Temperatore Brinelt b&rdnesa. Shore
o( ftnne«Ung.'’0.

AflToUed
SOOklloe.

I7S
1000 mios. (m&eaiflei hantmer)

. 192 . , 65
250 100 129 24
SOO 100 129 23
400 93 .

— 20

F. C. Th.

Adniiraity gun-metal; In^uence of increasing pro-
portions cf antimony and arsenic respectively
upon the properties of . R. T, Rolfe. J.
Inst. Metals, 1920, 24, 233—283.

In sand-cast gun-metal the effect of a progressive
increase in the antimony content is to pr^uce a
lowering of the strength and ductility, the alloy i

become harder and more brittle. With 1% Sb the I

maximum stress is about 15 tons per sq. in. and I

ibe elongation just under 7%. For material re- !

quired to attain the Admiralty standard it is con-
i

sidered that 0*75% Sb is the maximum permissible.
Up to 1*5% Sb does not appear to exert any deflnite
influence on the soundness of the castings or on the
microstructure. In chill castings the effects are
similar. In the case of metal which has been twice
melted, chill castings containing increasingamounts
of antimony are increasingly unsound, especially
with 1% or more of that element, and 0*75% is

again considered to be the maximum figure allow-
able, The effect of arsenic on sand-cast gun-metal
once melted is also to produce a progressive falling
off of strength and ductility. For the maintenance
of a safe margin over Admiralty specifications a
maximum of 0*3% As should not be exceeded. Where
the alloy is remelted the bad effects of the arsenic
are not so pronounced, and the metal may be melted
once and cast into ingots and a second time into
castings. Up to 1*0% As does not appear to affect
the soundness of gun-metal chill castings if these
are melted on^ only. In the case of remelted metal
chili castings become less and less sound as the
arsenic content is raised, and a limit of 0*4% is

suggested,—F. G- Th.

Manganese bronze; Note on a faduTe of .

J. H. Dickenson. J. Inst. Metals, 1920, 24, 315—
332.

Some peripheral projections of the end plate of. a
turbo-alternator rotor made of cast manganese
bronze failed near soldered joints. The machine
had run hot in service and the fracture of the
bronze was clearly intererystalline. Any fusible
metal will cause manganese bronze to fail in a
similar way provided that the fusible metal has been
mol^n and that the bronze is under even a slight
tensile stress. However tough the bronze is away
from tim solder, it will under these conditions act
in its vicinity as a typical brittle substance. The

Crystal growth and recrystalUsation in metals.
H. C. H. Carpenter and C. F. Elam. J. Inst.

Metals, 1920. 24, 83—154.

The work relates to aluminium and an alloy of tin
and antimony Containing a^ut 1‘5% Sb. This
alloy is of special value for the study of crystal
growth and recrystallisation, since if re-arrange-
ment of the crystal system occurs on heating a
polished and etched specimen to 150®—200® C. both
the new and the old boundaries can bo seen. The
more important conclusions arrived at .ire : Neither
crystalgrowth norrecrystallisation takes place unless
the metal has been subjected to plastic deformation,
i.e., they do not occur in castings. Further, they
do not occur unless the metal is heated to a certain
minimum temperature and for a certain time.
The effects of work vary according to the degree of
deformation, i.e., twin crystals or slip bands may bo
produced, but no crystal growth, or twins or slip

bands may be produced with crystal growth on heat-

ing, or twins or slip bands may be produced, or
entire recrystallisation on heating. Tne degree of

deformation required to produce each of these types
of effects is less as the temperature of heating is

higher. There is no evidence that when equilibrium
is reached the whole piece of metal will consist of

a single crystal, but a certain definite degree of

growth, dependent on the deformation, results for

•each temperature and time of reheating. Re-
brystallisation commences from a few points at the
cr^al boundaries of the old distorted crystals, and
spreads through the mass. The recrystallisation is

then followed by growth of the new crystals into

each other, and crystals can both grow and be
grown into at one and the same time. A large
crystal may grow into a small one or vice versa.

The orientation of the crystal does not affect

crystal growth. Growth always occurs by slow

boundary migration and not by sudden coalescence.

—F. C, Th,
B
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Metals; Crystallisation of by electrolylie

deposition and certain connected phenomena.
A H. W. Aten and L. M. Boerlage. Bsc. Trar.

Ciim., 1920, 39, 720—735.

The conditions governing the form of the deposit

obtained by electrolytic deposition of a metal from
a solution of its salt are examined particularly for

the case of the deposition of silver from a solution

of its nitrate. The formation of different types of
crystalline deposits or of a homogeneous layer is

regulated by three factors, namely, number of
nuclei, velocity of their growth, and variation of
the polarisation tension with current density. The
number of crystals per sq. mm. of cathode surface
is practically a linear fimction of the intensity of
the current, except when the current density
becomes too great, the number being the greater
the more dilute is the silver nitrate solution. It is

only in the case where the polarisation tension is

small that isolated crystals can be formed. The
formation of a uniform deposit of a metal on an
irregular object is regulated by the magnitude of
the variation of the polarisation tension with the
current density, a hi^ value of As

/
Ai giving a

homogenous, flexible deposit. The addition of
potassium nitpte, nitric acid, or gelatin to the
solution of silver nitrate very considerably in-

creases the number of crystals formed on a given
area of the cathode.—W. G.

Corrosive action of chlorine-treated water. Clark
and Iseley. See XIXb.

Patents.

Iron; Process for building up or growing of
«pon steel or other surface. 8. 0. Oowper-Coles.
E.P. 154,282, 6.8.19 and 13.1.20.

The required thickness of iron is deposited electro-
lytically from a hot saturated ferrous sulphate
solution by immersing the part or parts to be
restored in an electrolytic vat, the part which is

not to be coated being protected by rubber or wax,
or having the surface sulphided er oxidis^ so that
any deposit is non-adherent. The deposited iron is

annealed to produce soft tough iron which can be
converted into steel by cementation. (Reference ia

directed, in pursuance of Sect. 7, Sub-sect. 4, of the
Patents and Designs Acts, 1907 and 1919, to E.P.
11,393 of 1889, 15,524 of 1900, 28,746 of 1910, 16,565
of 1913, 8795 of 1914, and 116,509; J., 1890, 812;
1911, 752; 1914, 650; 1918, 473 A.)-^, W. D.

into contact with chloride of iimej anhydrous
aluminium oxide, and anhydrous borax.

—J. W. D.

Cast-iron; Transforming molten iron info pure
in the electric furnace. Graflieh von Lands-
bergsehe Elektrostahl und Metalhveike G.m.b.H.
G.P. 309,252, 16.12.17.

Molten iron that has been purified in the electric
furn^e is tapped into a ladle from which, after
settling and holding back the slag, it is poured
hack into the furnace while at the same time a
stream of finely divided charcoal or the like is
charged in to carburise the metal.—^A. E. P.

Ores and oxygen compounds utilised as ores; Be-
duction of . F. M. Wiberg. E.P. 130,334
23.7.19. Conv., 23.7.18.

Th® ore, in particular iron ore, ia reduced by a gas
containing carbon monoxide iraieh moves through
the fnmace in a direction opposite to that of the
ore. The reduction process is divided into two
stages, a portion of the gas being removed before
passing through the whole mass of oro contained
in the furnace and forced through a gas producer
containing heated solid carbonaceous matter in
order to regenerate carbon monoxide before re-
introducing the gas into the furnace. The re-
mainder of the gas passes through the whole charge
of ore and exerts a further reducing action. The
process may be carried out in a shaft furnace
divided into three sections. A portion of the re-
ducing gas is withdrawn at the upper end of the
lowest section and is passed through a gas pro-
ducer and then re-introduced at the bottom of the
shaft. In the uppennost section the ore is heated
to the r^ucing temperature by the oombustien of
gases rising from the lower sections of the ^aft.

—3. W. D.

Chromium or alloys of chromium; Production of
. Aktiebolaget Ferrolegeringar. E.P.

135,187, 10.11.19. Conv., 15.11.18.

SiLlco-CHROinuM alloy containing more than 10% Si
is bessemerised in a converter lined with eubstanoes
containing chromic oxide, without the application
of extraneoue beat, in the present of substances
capable of fomning silicates, whereby chromium
alloyB low in carbon and silicon are produced.

—3. W. D.

Ferrous metals; Electrical treatment of during
casting. 3. H. Wickett. E.P. 154,711, 3.9.19.

Ths cavities in the moulding box are arranged in
a more or less regular annulus, and a transformer
core is inserted through the annulus out of contact
with the molten metal and at an angle to the plane
of the annulus, the core carrying a primary winding
and the mojt^ metal forming the secondary and
being heated by the current induced in it.

—J. W. D.

Puddled iron; Manufacture of . J. E. Fletcher.
E.P. 155,042, 18.9.19.

PiG-iBON or pig-iron and iron or steel scrap melted
in a furnace, or cold, is treated and partially refined
in an open hearth refining furnace, and is subse-
quently finished and balled in puddling furnaces^
and the puddled iron is hammered or pressed or
rolled by steam-driven power machinery. The open-
hearth and puddling furnaces are heated by means
of pulverised coal or a mixture of pulverised coal
and oil, and the waste gases frmn the furnaces are
utilised in heating the steam gmierators for the
machinery.—J. W. D.

Steel; Manufacture of . A. H. Henderson.
G.S.P. 1,^1,883, 7.12.20. Appl., 2.10.18.

Metal heaihl in a furnace or converter is brought

Electric furnaces for the production of cine.
B. Raeder, and A./S. Zink. E.P. 189,160, S.2.%-
Oonv., 15.2.19.

The furnace comprises three superposed chambers
through which the charge passes successively. The
electrodes, which are enclosed in tubes for protec-
tion from the flame in the flame or heating chamber,
project from the top of the furnace through the
upper drying chamber and intermediate heating
chamber into the lower reduction chamber. The
opening for the electrode in the roof of the reduction
chamber serves also as an opening for feeding the
charge, and the space round Gie electrode in the
flame (heating) chamber is filled with pulverised
charge to ren^r the electrode opening eas-tight.

-J. W. D.

Zinc from ores; Process of extracting . F.
Laist and J. 0. Elton, Assrs. to Anaconda Copper
Mining Co. G.S.P. 1,362,166, 14.12.20. Appl.,
5.1.20,

The process is cyclical and consists a! leaehiBg the
ore with a quantity of dilute sulphuric acid which
is insufficient for complete extraction of the zinc,
purifying the vine sulphate solution, and producing
from it by electrolysis metillic zinc and a diiote
acid solutum, a portion of which is returned to the
ore-leacdiiBg foperatioB, and the other portion.
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applied to leaching the residiie from the primary

leaching operation.—T. H. Bn.

Furnaces; Oil fired [recuperative] . J. Lambot.

E.P. 141,055, 31.3.20. Conr., 3.4.19.

A FtJBNACB for melting metals is provided with

detachable heads at each end, between the recupera-

tor and melting hearth, the joints being made gaa-

ti^t by means of sand. The detachable heads carry

detachable hollow plugs, each containing an adjust-

able oil burner mounted on an interior support, so

that the oil flame can be directed downwards on the

bath of metal.—B. M. V.

Of>en~hearth furnaces; Reversihle . C. D.
Fuller. U.S.P. 1,362,412, 14.12.20. Appl., 8.7.20.

In a reversible open-hearth furnace means are

provided for closing the side passages to the stack,

and for producing a positive auxiliary circulation

while the passages are closed.—W. J. W.

Fwrnocc; Soft-metal . J. B. McClain. U.S.P.

1,362,429, 14.12.20. Appl, 16.8.20.

A F^K&cc suitable for melting aluminiuBi or other

soft metals is provided with a bowl proiecting down-
wards into the furnace body and spaced therefrom.

The products of combustion rising from the firebox

pass through an opening in the wall of the bowl

and over the metal in it.
—^T. H. Bu.

Furuo^e [; Metal-morking ]. H. B. Hibbard.

U.S.P. 1,362,532, 14.12.10. Appl, 1.11.19.

A METAL-WORKING fumoce Comprises a vessel with a

number of pockets or containers. When the vessel

is ro<ked the molten charge is poured from one
pocket to another over the intervening dam, wher^
oy reaction between the elements of the charge is

promoted. When this reaction is completed the

charge is discharged in solid form through a door.

—T. H. Bu.

Electro-deposited metals. C. P. 5fadsen. E.P.

142,432, 5.8.19. Conv., 26.4,19.

“ Nickel metal ” or substantially pure nickel is

produced in an electro-deposition bath containing a

sulphate and a chloride of the metal, an agcntj c.p.,

sodium fiulphate, adapted during the operation of

electro-deposition to yield finely divided hydroxide

of the metal, boric acid in solution, and a finely

divided hydroxide in suspension. The temperature

of the operation is 130° F, (54° C.)_and the cathode

employed is adapted to be intermittently or peri-

odically exposed to a gaseous medium such os air,

the time of exposure being not tong enough to cause

the succMsive deposits to separate.—J, W, D,

Metals; Extracting from metallic compoundSy

oreSf foundry products^ furnace dust, and the

like. y. ^upp A.-G. Grusonwerke, E.P.

144,728, 11.6.20. Conv., 3.6.19.

The material to be treated is reduced to a. fine state

of subdivision and intimately mixed either dry or

wet with sodium chloride also reduced to a fine state

cd subdivision, and the mixture heated in a furnace

to the volatilisation temperature of the sodium

chloride. The volatilised metal is collected. When
the process is applied to lead xinc ores, lead and

associated silver are volatilised, and the zinc re-

mains in the residue.—T, H, Bu.

Oltaning and coating metal articles. N. Meurer.

E.P. 154,235, 8.1.18.

The articles are charged into a heat-insulated rotaiy

drum, prodded with ai^rtures for removing the

dust, and with inxker projections adapted to lift the

ieces under treatment and drop them through the

rum space and then throu^ the jet of coating

metal which is introduced obliquely into the drum

I
from one of the ends. A shaft arrattged crosswroe

I

to the drum in front of the injection opening

j

carries the metal-squirting apparatus and also a
! sand jet blowing apparatus, these two devices being

I
interchangeable.—^. W, B.

' Metals; Method of coofino [tuff ft. aluminium],
British Thomson-Houston C^., Iitd. From
General Electric Co. E.P. 154,806, 31.12.19.

The metal to be coated, e.g., iron or copper, is

I

pickled in acid, coated with tin in the presence of

a flux, dipped in molten aluminium, then fired a*

about 800° C. in order to produce an alloy of

aluminium with the original metal.—J. W. B.

Copper; Production of coatings of on iron.

! Chem. Fabr. vorm. Weiler-ter Meer. G.P.

324,472, 26.6.17.

A SMALL quantity of gelatin, glue, or the like, m
added to the copper-bating bath for the purpw^
of obtaining fine-grain deposits suitable for wire
drawing.—^L. A. C.

Detinning of tinned iron scrap. M. A. Adam,
Steven.son, and A. T. Mabbitt. E.P. 154,242,

I 26.2.19.

I

The tin is dissolved from the scrap by a strong eolu-

i
tion of the chlorides of tin and iron^ with or without

j

a small percentage of hydrochloric acid, and the

j
resulting solution is electrolysed, the speed of rota-

j

tion of the cathode, the liquid flow, and the current

I
density being so regulat^ that only a compara-

i
tively small amount of the total tin content is

' deposited from the solution and that the tin is de-

i posited in non-coherent form. The solution is then
' used again for detinning.—J. W. B.

: Betinning. W. C. Zacharias, Assr. to Steel 'Works
f Appliances Co. U.S.P. 1,362,381, 14.12.20.

i Appl, 16.8.19.

Tin-coated articles are heated to a temp^ature at
' which the coating material becomes friable, and
' subje<d.ed while heated to such mechanical treat-

;

ment as will effect disintegration and consequent
I detachment of the tin.—J. W. B.

i Copper; Production of spring or tempered .

i

S. 0. Cowper-Coles. E.P. 154,373, 11.9 and

;

29.11.19.

i Copper is deposited electrolytically from a copper

i
sulphate solution, to which an organic substance

j

(e.y., glue or gelalin) or arsenic is added from time

I
to time, on to a cathode or mandrel revolving at a

;

critical speed of not less than 1000 peripheral ft.

i
per minute. The greater the speed the harder is

' the deposited copper. (Reference is directed, in

! pursuance of Sect, 7, Sub-eect, 4, of the Patents

: and Designs Acts, 1907 and 1919, to E.P. 21,974

; and 26,724 of 1898, 26,211 of 1906, 30,377 of 1908,

i 23,775 of 1912, and 104,678; J., 1899, 1132; 1907,

I

1286; 1911, 137; 1917, 1277.)—J- W. B.

j Copper; Process of extracting from its ores.

' L. B. Mills, Assr. to The Merrill Co. U.S.P.

!
1,360,666, 30.11.20. Appl., 23.1.17.

' In a process of extracting copper, finely-divided
' freshly-reduced iron is employed to precipitate

i copper from its solution— A. de W.

i
Sulphide ores containing lead and zinc; Treatment

of . P. A. Mackay. E.P. 154,718, 4.9.19.

FiNELT-CROtJND BulpUide ore containing Ic^ is

subjected to the action of sulphuric acid containing

free sulphur trioxide in solution, or to the action of

sulphur trioxide gas or vapour, whereby the lead is

converted into lead sulphate. No external beat is

supplied, the action being exothermic. The lead

sulphate is subsequently separated from the tiii-
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altered zinc sulphide by known methods. Bismuth,

cadmium silver, or the like when present are also

converted into sulphates,—J. W. D.

Mineral residues in a pulverulent condition; Con-
(jlomeration of —— . L. A. E. Irazusta. E.P.

155,522, 29.6.20.

PcBE alumina and water are employed as binding
agent in proportions varying according to the
character of the mineral to be smelted, and the
mixture is then formed into briquettes.—T. H. Bu.

Ore-separator; Magnetic . H. W. Arnold.
U.S.P. 1,362,072, 14.12.20. Appl., 17.11.17.

A MAG.vETic drum carrying a number of magnets
enclosed in a water-tight casing revolves in a
trough with an adjustable inlet apron for intro-

ducing water and material. .\n outlet apron with
an adjustable scraper is arranged at the opposite
side of the trough, and tailings are removed from
the bottom by means of an adjustable gate with an
adjacent partition for separating the tailings from
particles on which the magnetic attraction is only
slight.—T. H. Bu.

Bust-proofing process. E. P. Andrews. U.S.P.
1,362,213, 14.12.20. Appl., 22.12.19.

The articles to be treated are subjected to an oxi-
dising atmosphere at about 650° C. to form a coat-
ing of m^netio oxide, which is fixed by dipping the
articles in a liquid medium.—J W. D.

Ores; Prccess of treating and apparatus there-

for. C. S. Fogh. t.S.P. 1,362,403, 14.12.20.

Appl., 17.7.19.

In the treatment of ore with a gaseous reagent, a
moving body of ore is preheated, subdivide, and
the portions are delivered at various points along
the line of movement.—W. J. IV.

Ore-reducing process and furnace. E. H. Hamilton.
U.S.P. 1,362,570, 14.12.20. Appl., 2.7.19.

-A DLAST of air and finely divided fuel is introduced
into the charge at a point within the interior wall
of the furnace. By this means escape of the fuel up
the walls of the furnace is avoided.—T. H. Bu.

Ferro-tungsten; Process of treating for the
elimination of impurities. P. M. McKenna
E.P. 146,108, 18.6.20. Conv., 11.8.16.

See U.S.P. 1,208,596 of 1916; J., 1917, 142.

Manganese-steel articles; Method of and apparatus
for hardening — . F. Schaffer, Assr. to
Chemical Foundation, Inc. U.S.P. 1,362,147,
14.12.20. Appl., 23.1.17.

See E.P. 112,986 of 1917; J., 1918, 154 a.

Alloy steel; Manufacture of . R. A. Hadfield.
U.S.P. 1,362,788, 21.12.20. Appl., 24.5.20.

See E.P. 131,980 of 1918; J., 1919, 826 a.

Alloys of tungsten with other metals; Formation of
. A. E. Alexander. From Metal aud

Thermit Corp. E.P. 155,739, 6.4.20.

See U.S.P. 1,350,709 of 1920; J., 1920, 694 a.

Copper plates fcr process printing; Manufacture of
. S. 0, Ck)wper-Cole9. U.S.P. 1,^2,082,

14.12.20. Appl., 15.3.20.

See E.P. 151,027 of 1919; J., 1920, 725 A.

Comhustion apparatus [/or reduction of ores etc.]

R. J. Anderson^^Assr. to International Fuel Con-
servation Co. U.S.P. 1,362,212, 14.12.20. Appl.,
6.3 19.

See E.P. 150,761 of 1919; J., 1920, 714 a.

Zinc solutions; Treatment of . F. Petersson,
£. F. Petersson, administrator, Assr. to Metals
Extraction Corp. U.S.P. 1,^,052, 21.12.20.

Appl., 13.7.20.

See E.P. 152,752 of 1919; J., 1920, 823 A.

Froth-flotation process: Apparatus for . L. A.
Wood, and Minerals Separation, Ltd. E.P.
155,349. 11.9.19.

Blast-furnace slag. E.P. 139,173. See VII.

XL-ELECTB0>CHEMISTRY.
Electrolytic cells. Moore. See VII.

Sodium permanganate. Henke and Brown. See
VII.

Patents.

Electric induction furnaces [; Three phase ].

Comp. Franq. des Metaux. E.P. 138,604, 20.1.2U.

Conv., 7.2.19.

An induction furnace operating with three-phase
current at 50 periods, and suitable fur the fusion of

metals and alloys, comprises three laminated cores

each surrounded by a primary circuit. The primary
circuits are surrounded by channels completely filled

with metal, forming induction ci rcuits and communi-
cating with one another. Two of the channels are
of different length from the third, which may be
operated simultaneously with the others, or other-
wise. The power factor is improved by flattening
two of the channels in the form of horns. A cylin-

drical charging device closes from the air a chamber
i to receive the metal and communicating with the
channels. A separate channel contains a resistor

adapted to be heated by electric current.

—J. S. G, T.

Electric furnaces. L. Tagliaferri. E.P. 155,476,

2 .2 .20 .

In electric furnaces employing two- or three-phase
current, in which the electrodes enter from botn the
top and sides of the furnace, the neutral wire is

connected with a metal casing enclosing the fur-

nace, whence the current is conveyed to one half of

the electrodes by connecting leads.—J. S. G. T.

Electrical etching; Composition for electrolytes for
. J. H. Weeks. Assr. to J. 8. and R. M.

Weeks. U.S.P. 1,362,159, 14.12.20. Appl., 4.4.17.

An anode carrying a resistant image to be etched is

employed in conjunction with an electrolyte com-
pound of iron sulphate and a mineral acid.

—J. S. G. T.

Storage battery; Electric . Electrolyte for

electric storage batteries. E. Hacking. U.S.P.
(a) 1,362,294 and (a) 1,362,295, 14.12.20. Appl.,

(a) 17.12.19 and (s) 8.6.20.

(a) a bepabatoe for electric storage batteries is

formed by mixing an aqueous solution of sodium
silicate and a solution of borax and sulphuric acid,

with powdered pumice to the consistency of cream
and allowing the mixture.to solidify, (b) An electro-

lyte for storage batteries is composed of pumice and
sulphuric acid.—J. S. G. T.

Eteetrolytic cells, I. H. Levin. 155,118,

31.12.19.

See U.S.P. 1,360,544 of 1920; J., 1921, 61 A.
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Electrolytic apparatus. 1. H. Lerin. E.P. 155,457,

31.12.19.

Seb U.S.P. 1,360,542 of 1920; J., 1921, 51 a. (Be-
ferenc© is directs, in pursuance of Sect. 7, Su^
sect. 4, of the Patents and Designs Acts, 1907 and
1919, to E.P. 12,765 of 1898, 21,557 of 1900, and
2124 of 1912.)

See also pages (a) 86, Electric Jitrnace (E.P.

139,160), Buildiitff up iron (E.P. 154,282), CastiTig

ferrous metals (E.P. 154,711); 87, Copper (E.P.

154,373); 91, Wa^te micanite (E.P. 155,318).

XIL-FATS; OILS; WAXES.
;

Chaulmoogra oil; Fractionation of . A. L. i

Dean and R. Wrenshall. J. Amer. Chem. Soc., !

1920, 42, 2626—2645.
j

Thb mixed fatty acids were distilled in 1-kg. por-
;

tions from a 2-1. flask of the Claisen type, evacuat^ '

by a mechanical pump, and provided with a special
\

receiver. The first 360 c.c. was worked up for
j

hydnocarpic acid by fractional crystallisation from
j

80% alcohol and light petroleum, the next 300 c.c.

was added to; subsequent mixtures of crude acid, i

and the remaining distillate was treated for chaul-
moogric acid by fractional crystallisation from 80% *

alcohol. The yields vary largely according to the i

quality of the oil, but even from low-grade oil 1 kg.
I

of mixed acids yields at least 50 g. of pure hydno-
|

carpic acid and iOO g. of pure chaulmoogric acid. !

{Of. J.C.S., Feb.)-J. C. W.
1

Cantaloup seed oil. W. F. Baughman, D. Brauns, i

and G. S. Jamieson. J. Amer. Chem. Soc., 1920. i

42,2398-2401.
|

Cantaloup {Cucumis melo, L.) seeds were found to 1

yield 30‘4% of oil by extraction with ether. The '

cold-pressed oil had the following characters:—Sp. !

gr. at 25^/25® C., 0‘9210
;
nD*'*=l*4725; iodine value

j

(Hanus), 125*9; saponif, value, 192‘3; Reichert-
;

Meissl value, 0*33; Polenske value, 0*26; acetyl
value, 15*8

;
acid value, 0*43; unsaponiftablo matter, !

1*1%: soluble acids, 0'4% (as butyric acid); in- '

soluble acids, 94*0% unsaturated acids, 80*2%; !

saturated acids, 14*3%. The oil consisted of gly- \

cerides of myristic acid 0*3 % ,
of palmitic acid 10*2%

, i

of stearic acid 4*5%, of oleic acid 27*2%, and of
j

linolic (acid 56*6%; unsaponifiable matter, 1*1 %.
j

^^o film developed even after 1 week when the oil I

was exposed to the air on a glass plate.—^W. G.
‘

Catalytic activity of platinum [in hydrogenation']; I

Influence of lead on the . E. B. Maxted. '

Chem. Soc. Trans., 1920, 117, 1501—1506.
'

The influence of the addition of successive small in- i

crements of lead which wns chosen as a typical
non-volatile catalyst poison, on the subsequent 1

Mtivity of finely-divided platinum as a hvdrogenat-
]

ing catalyst was studied by measuring tne velocity
!

of the absorption of hydrogen by a given weight of
oleic acid under standard conditions in presence of
a fixed amount of the catalyst and varying propor-
tions of lead acetate dissolved in acetic acia. The
depression of the catalytic activity of the plati-
num due to increasing proportions of lead was
found to follow a linear law analogous to that ob-
served for the inhibition of occlusion (J., 1920,
782 a). The view is developed that a certain pro-
portion of the catalyst is poisoned by each milli-
gram of lead added, the remaining catalyst func-
tioning imrmally. This involves the assumption
that the initial velocity of absorption induct by
varying weights of catalyst under otherwise iden-
tical conditions, varies directly with the weight of
platinum available for hydrogenation. This was
shown experimentally to he the case.—G. F, M.

89 a

[Cottonseed oil soapstock;] Application of super-
centrifugal force [to recovery of oil from ].

E. E. Ayres, jun. Chem. and Met. Eng., 1920,
23, 1025—1026. (Of, Henries, J., 1920, 231 t.)

By diluting wapstock, obtained as a by-product in
cottonseed oil refining, until it is no longer gela-
tinous and then centrifuging it, a light emulsion
and a heavy effluent are produceii. The former con-
tains oil globules of almost uniform size, 0*008 mm.
diam., and closely packed together, whilst the latter
comprises a few scattered globules, 0*002 mm. diam.,
By adding salt water to tne light emulsion and re-

centrifuging, a yield of about 60% of the oil in the
eoapstock may he recovered,—W. J. W.

Mustard seed and substitutes, 1. Chinese colza
(Brassica campestris chinoleifera Viehoever). A.
Viehoever. J. F. Clevenger, and C. 0. Ewing.
J. Agric. Res., 1920, 26, 117—140.

A BOTANICAL and chemical study of seeds imported
as rape seed, sold as mustard seed, and identified'

as Chinese colza, Brassica campestris chinoleifera,
Viehoever, n. v'ar. The chamcteristics of the seeds
have been cstablisKod, and those which permit the
identification and differentiation from true mustard
seed are pointed out. The volatile oil from these
seeds wa‘3 identified as crotonyl isothiocyanate, an
oil formerly found in rape, and not a suitable sub-
stitute for mustard oU in respect to condimental,
bactericidal, or medicinal value. The yield varied
from 0*4 to 0*6%, as compared with about 0*7—V0%
of volatile oil from true mustards, except
alha. The fixed or fatty oil expressed from the seed
(yield 40—50%) showed the general characteristics

of rape oil. It had sp. gr. 0*9097 at 25° C. ; iodine
•value (Hanus), 100*3; saponif. value, 173’8,* in-

soluble acids and unsaponifiable matter, 96*1%;
soluble acids, 007%; nt,“ = l*4695, solid acids.

19*52%
; liquid acids, 7.5*82%. From the general

composition of the seed and the character of the
volatile oil it is suggested that the pressed oilcake
may well be used as a stock feed. The plants,
which are very vigorous and apparently hardy, offer

possibilities as a forage crop.—W. G.

Spermaceti and its examination for purity. P.
Bohrisch and F. Kiirschner. Pharm. Zentralh.,

1920, 61, 703—710, 719—726, 733—737.

Steabic Acin. tallow, and paraffin, the usual adul-

terants of spermaceti, when present, alter the

coarse leafy structure, rendering it small-leaved or

granular, duller, and causing the spermaceti to lose

its characteristic mother-of-pearl lustre. The sp. gr.

of 21 samples of spermaceti obtained from whole-

sale and retail druggists in 1916 was determined;

the values for trustworthy samples varied between
0*916 and 0 942, average 6*929. The determination

of the sp. gr. does not, however, yield trustworthy

results owing to presence of air pockets in the

sample as melted and cast for the determination.

The limits of m.p. for the 21 samples examined were
44® C.—47*5® C. Spermaceti rapidly becomes rancid

when exposed to light, hut in metal or porcelain

containers it may be kept for at least two years

without becoming rancid. The socailed grease-

spot test is of no value as a criterion of purity,

since samples adulterated with 10% of stearic acid

or tallow yield no grease spot when rubbed on
paper. In the melted condition even the pure

article greases paper. For the detection of paraffin

in spermaceti the method of Branderhorst (Pharm.-

Weekblad, 1909, 1043) is recommended. The sample

(0*25 g.) is boiled with 5 c.c. of 10% potassium hydr-

oxide solution in a test-tube, and 2—3 c.c. of cold

distilled water is added. The presence of even 1 % of

paraffin is shown by the formation of an immediate

clouding. Pure spermaceti also develops a cloudi-

ness after one minute. For the detection of stearic

acid Frerichs’ modification of the ammonia test
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(Apoth.-Zeit.j 1916, 209) ia best: 1 & of apeimaceti

is warmed witk 10 c.c. of ammonia in a test^ube
until melted and is then thorou^ly ahakem The
cooled iiltrate should show no separation, on addi>
f.ion of dilute hydrochloric acid. The addition of

acid may be omitted,. as even in presence of 1% of
stearic acid a ciondy filtrate is obtained. The acid

and ester values of spermaceti are conveniently
determined by a modification of von Hiibl^s method
as follows : 3 g. of spermaceti ia dissolved in 20 c.c.

of light petroleum spirit in an Erlcnmeyer fiaak,

5 c.c, of absolute alcohol added, and the mixture
titrated with JV/2 alcoholic potash until perma-
nently red to phenolphthalein. This gives the acid
value. A further 25 o.c. of N /2 alcoholic potash is

added, the mixture carefully agitated, and allowed
to stand in a stoppered vessel for 24 hrs. Titration
with iV/2 hydrochloric acid gives the ester value.
Genuine spermaceti shows an acid value up to 2‘0,

and a saponification value of 118—135. The iodine
value serves as a measure (d the eperm oil contain^
in a sample of spermaceti, commercial samples of
the latter giving iodine values of 3‘0—5*0. The pre-
paration known as “spermaceti sugar, used as a
remedy against coughs and hoarseness, is best pre-
pared by moistening a mixture of spermaceti and
sugar with alcohol and evaporating the solvent. Ita
purity is tested by extraction of the spermaceti
with ether, and determination of the acid and
saponification values on the sugar-free sample.

—A. de W.

Socp soiutiona; Surface tension of certain , and
their e.mvdsifying powers. M. <5-. White and
J. W. Harden. J, Phys, Cbem., 1920, 24, 617

—

629.

The cleansing power of soap is due to the fact that
soap solutions nave a low surface tension compared
with that of pure water (but of approximately the
same order as that of many oils) and not to the free
alkali which is liberated by the soap when it is dis-

solve in water. Determinations of the surface
tension of solutions of sodium stearate and sodium
palmitate showed that this decreases with increas-
ing concentration. The emulsifying power of solu-
tions of sodium palmitate and sodium stearate for
kerosene and linseed oil increases with increasing
concentration of the soap solution^ t.e., as the sur-
face tension increases, the emulsifying power de-
creases. The presence of glycerin does not affect

the surface tension to a considerable extent, and,
therefore, the presence of glycerin should have no
d^terious effect on the cleansing power of soap.
The presence of large amounts of sodium carbonate
in sc»p is undesirable, because this raises the sur-
face tensioa and reduces the cleansing power.

-J. C. K.

Sodium oleate solutions; Investigation of tn
ike three physiced states of curd, geL and sol,

M. E. Laing and J. W. McBain. Chem. Soc.
Trans., 1920, II7, 1506—1528,

A aoAP solution of one and the same concentration
at any definite temperature may be prepared in the
three characteristic states of clear fluid sol, trans-
parent elastic gel, and white opaque curd. The sol

and gel forms are identical in osmotic activity, con-
centration of sodium ions, conductivity, and refrac-
tive index, and differ only through the mechanical
rigidity and elasticity of the gel. This proves that
identical chemical equilibria and constituents are
present in the two cases. The quantitative identity
of conductivity in sol and gel is irreconcilable with
all theories of gel structure hitherto advanced ex-
cept the micellar theory of Nageli. The formation
of soap curd is analogous to a process of cryatallisa^
tion, neutral soap separating from the B<flution in
the form of curd fibres of microscopic or ultra-
microscopic diameter. Cbagulation and crystalli-
sation are thus sharply distinguished from gelatio-

isation. 'Hie curd fibres ccoisifit of hydrated ^utral
soap, the hydration depending on the origin uid
previous history. Within corresponding limits

their solubility is definite for each temperature, the
scHcalfed melting points being the temperatures at

which the solubility curve rises to a vadue equal to

that of the total concentration of the soap, and at

which the last curd fibre just dissolves. The above
results are of general apphcability. A transpar^t
commercial soap is a gel, all other hard soaps being
gels containing a felt of curd fibres.—G. F. M.

Patents.

Mydrogenation of unsaturaied organic compounds
[fatty acids and fatty acid esters]; Catalysts for

use in . De Nordiske Fabriker De-no-fa
Aktieselskap. E.P. 140,371, 13.1.20. Conv.,

17.3.19.

Catalysts are prepared by precipitating alumin-

ates of heavy metals, especially nickel Ruminate,
with a soluble aluminate, e.g., sodium aluminate,
the heavy metal aluminate being then washed,
dried, and reduced in a current of hydrogen at
300°—400° C. Alternatively nickel aluminate may
be precipitated on an inert carrier, e.g., kiesel-

guhr, and subsequently reduced.—A. de W.

Otlj and fats; Method of refining • whereby they
are deodorised and their acidity is reduced.

K. H. Vakil. E.P. 155,020. 9.9.19.

A VECETASLE, fish, OT animal oil or fat is heated to
220®—300® C,, and then brought into intimate con-
tact with a current of carbon dioxide or a mixture
of carbon dioxide and nitrogen, which may be at

ordinary or higher temperature. For example, on
heating coconut oil to 250° C. and passing caibon
dioxide through it for 2 Iirs,, the acidity is reduced
from 5*4% to 0*58% and the odour is completely re-

moved.—A. de W.

iSoap and detergent; Process of making— . M.
Aisen, Assr. to Grain Soaps Corp. U.S.P. (a)

1,360,252, (8)1,360,253, and (€>1,360,254, 30.11.20.

AppL, (a) 20.11.19, (b) 30.9.20, (c) 7.10.20.

(a) CEREAr.8 are hydrolysed by subjecting them for

2 hrs, to a high temperature, below that of

carbonisation (180° C.), anhydrous sodium carbon-
ate or equivalent alkali carbonate in the proportion
of 1 pt. to 2i pts. of cereal is added, one-seventh by
weight of caustic soda dissolved in water is sprayed
into the mixture, and the mass is heated to the
melting-point of the sodium carbonate crystals

(below 100° C.) and maintained thereat for 1 hr.

to effect saponification, after which any excess of

sodium carbonate and caustic soda is neutralised
with a fatty acid, (b) To the hydrolysed cereals

from the heat treatment described above are added

[
1 pt. of a fatty acid to 1| pts. of cereal, and caustic

soda dissolved in water in the proportion of 1 pt.

of caustic soda to 5 pts. of cereal, (c) A cereal flour

is hydrolysed by means of a mineral acid and heat,

the hydrolysed mass saponified by an alkali, and any
free alkali then neutralised with a fatty acid.

—A. de W.

Saponaceous cleansing composition; Method of
manufacturing a— . R. Gans. E.P. 132,511,
8.9.19. Conv., 24.6.18.

See G.P. 313,526 of 1918; J., 1920, 121a.

Fttffijf oevis from para^n, E.P. 142,507. See IIa.

X1U.-PA1NTS; PIGMENTS; VABNISHES;
BESINS.

Prussian blue: Decolorisation of by oxidised

oUs, F. Fritz. Chem. XJmschau, 1^0, 27, 242—
243.

On cutting a through a piece of blue or
green Imoleum, a handed structure can be fre-
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queotly observed, face andback layers retaining
|

their original oototir, whilst the middle layer has i

changed to brown. On- exposing the brown layer
|

to air or, better, to air and light, the original blue I

colour is restored. The loss of colour is ascribed I

to the reduction ^ the Prussian blue to ferrous
I

ferrocyanide, Fe3Fe(CN)g, by the oxidised linseed
j

oil. If a small quantity of Prussian blue be allowed
j

to stand for a long time in contact with oxidis^
j

linseed oil in a teat-tuhe, with frequent shaking,

decotorisation of the pigment takes place if a suffi-

cient amount of moisture is present. The examina-

tion of a section of blue or green liiMDleum can serve

for the determination of the degree to which air has
penetrated.—A. de W.

Patentb.

ProcSM of . Soc. Anon. PHelice
Intdgrale, ane. EtaW. L. Chauvierc. E.P.

118,610, 23.7.18. Conv., 30.8.17

In a process of lacquering on au industrial scale

in climates unfavourable to the rapid progress of

hardening, the lacquered articles are subjected in
j

a dark chamber to the regulated action of heat, 1

humidity, ozone, and electricity, the source of the
[

latter two agents being disposed behind screens to
i

profit the lacquered articles from the ultraviolet
j

r^s. In this way hardening of the lad^ler is i

effected in a reasonably short time.—A. de W.

Japans [; Mamifactxtre of black •]. British

Thomson-Houston Co., Ltd. From General
Electric Co. E.P. 15S,427, 5.11.19.

A Noy-or.EAGiNOus protective colloid, e.g., a solu-

tion of ^ue, starch, agar, or water-glass, is added
to the ^‘water-japan’' described in E.P. 121,533
(J., 1919, 81 a), and which consists of an emulsion
in an ammoniacal solution of a japan base consist-

ing of asphaltic material and a drying oil; c.g., to

5 galls, of japan base in 10 galls, of water contain-
j

ing 0'5 gall, of ammonia (sp. gr. 0*9) is .added 10— j

20% by vol. of a 20% solution of glue. The colloid

may be added before emulsification.—A. de W.

PKenoUc bodies; Condensation of with
aldehydie compounds. Vickers, Ltd., The loco

Rubber and Waterproofing Co., Ltd., and W. H.
Nuttall. E.P. 154,656, 29.7 and 15.12.19.

A STETALLic Carbide, nitride, silicidc, phosphide, or

cyanamide is used as condensing agent and to re-

move part of the water resulting from the reaction
between a phenol and an aldehydie compound. For
example, a mixture of 30 lb. of phenol, 27 lb. of

paraformaldehyde, and 5 Ib. of calcium carbide ia

heated to 100° C. until a resin of the desired con-
sistency is obtained^ further heating producing an
insoluble and infusible product. Such condensing
apnts may also be employed only for the completion
of the reaction, in which case the lower layer result-

ing from the reaction between a phenol
aldehydie substance in the presence of a catalystiM
separated and mixed with the condensing agent;

]

e.g., 30 lb, of cresol, 30 lb. of 40% formalin, and 1 lb.

of ammonium chloride are heated tcjlftther in the
usual manner, the lower layer separate, mixed witW I

oz. of powdered calcium carbide and warmed
j

to 40°'—50° C. until the heat of reaction is sufficient
i

to complete the condensation.—A. de W.
|

Varnish and other ingredients; Jtecovery of
from waste uiicaniie and the like. H. 0. S. d©
Whalley, and The Micanite and Insulators Co.,
Ltd. E.P. 156,318, 5.7.19.

Waste micaaite, or other material in the form of
sfaeete of iBsuIating material united together by

|

vaniidi* under pressure, is heated in a dilute
j

adeems solirtron of ammonia or other alkali or salts
j

of alkaim© reaction, such as borax, by means of
|

steam at 4—0 atm. pressure, whereby the varnish

ift softened and the solvent penetrates betwwn the

suxf^es of the sheets, Altwnatively, the auo^ite
may be treated with water in place of anmonia or

other solvent, and the hot, wet material stirred into

the cold alkaiine solution. The resins are recov^*ed

from the alkaline solution after straining and, if

desired after concentrating the same, by neutralis-

ing with 'Sulphuric acid or the like, and heatint

the solution to facilitate the formation of a clot of

melted resin which is then purified by remelting

and washing.—A. de W.

Fainfing, priming, and like compositions [emulsiott

paints]; Mannjacture of . E. Senou, and
Emulsion A./8. E.P. 155,398, 30D.19.

An “ oleaginous material,” e.g., 40 pts. of a drying

oil, oil varnish, lacquer, resin or wax solution, etc.,

is emulsified in a suitable emulsifying agent, e.g., a

thin aqueous solution or very fine mixture of 2 pts.

of starch, casein, glue, etc. with 58 pts. of water,

in homogenising apparatus of the type described in

E.P. 140,147 (J., 1920, 377 a), or in other suitable

apparatus, whereby the oleaginous particles are re-

duced to a diameter of 10;i or less. Materials solid

at ordinary temperatures are melted previous to

emulsification. An increased “body” is obtained

in the emulsified material by further addition of

emulsifying ingredients, with or without the

addition of suitable organic matter, or the emulsion
may be concentrated by evaporation, osmosis, etc.

of the water.—A. de \V.

Linseed oil substitutes [for paints]; Preparation of

. D. Schoonderwaldt. E.P. 155,508, 26.5.20.

CntTpF. American petroleum, e.g., fuel oil, 1 pt. by
wt., is heated in an open cauldron and l/25th pt.

by wt. of methylated spirit, 1/lOth pt. by wt. of

lime from shells, and 1/lOth pt. by wt. of fatty

pipe-clay added. The mixture is boiled well for

2 brs. with agitation, strained to remove coarse

particles, and mixed with l/19tb pt. by wt. of

stand oil.—A. de W.

Jtesin; Process of producing . S. P. Miller,

Assr. to The Barrett Co. U.S.P. 1,360,665,

30.11.20. Appl., 8.3.20.

The polymerisable constituents in naphtha are

polymerised with a polymerising agent below 20° C.
—A. de TV.

Acid pots for making white lead. E.P. 155,373.

See VIII.

XIV.-INDIA-RUBBEB; GUTTA-PEfiCHA.

Caoutchouc; Action of sulphuric acid on natural

aiid artificial varieties of . F. Kirchlmf.

Kolloid-Zeits., 1920, 27, 311—315.

Cold concentrated sulphuric acid converts raw rub-

ber immediately into a hard, brittle mass which

after several days becomes soft again. The action

is accompanied by the evolution of sulphur dioxide,

and the soft product becomes hard again when
treated with water. Benzene solutions of raw rub-

ber, gutta-percha, and artificial dimethyl-caoutchouc

H, yield white solid substances which may be

powdered and coristitufe oxidation products of the

rubber. The action of sulphuric acid and the nature

of the product are controlled by the nature of the

solvent, by the quantity and particularly by the

duration of the action of the acid, and by the

concentration and nature of the rubber.—J. F. S.

Jtubber; Begtneraiion of in its techniecd and
economic Tclations. P. Alexander. Chem. Ind.,

1920, 43, 531—537, 543—545.

The method of regeneration shonld be selected to

suit the crude material and the requirement of
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the finished reclaimed ” rubber. The operation

ia essentially one of heat treatment for the restora-

tion of plasticity, but the removal of fabric from the
rubber scrap is commonly necessary, and for this

purpose the so-called “acid,” “alkali,” “solu-
tion ” and “ mechanical ” processes are available;

of these the “ alkali ” method is most widely
adopted, but the “ solution ” process possesses an
advantage in that not only are both fabric and rub-
ber recovered, but a partial separation of the com-
pounding ingredients from the latter is also pos-
sible. For the evaluation of reclaimed rubber it is

important that chemical examination should be
supplemented by physical tests. The value of
aniline in the “ reclaiming ” process is probably
merely as a softening agent for the rubber, and not
at all as a desulphurising agent. Regenerated
rubber has nothing to fear from the competition of
synthetic rubber, and in view of the probable in-
crease in the demand for rubber “goods the
" reclaimed rubber ” industry will be of importance
in the future.—D. P. T.

Patents.

Bubher-proofed fabrics. L. Minton. E.P. 155,469,
20 .1 ,20 .

RuBBBB-pnooFED fabrics with a lustrous finish are
produced by applying mica powder to the adhesive
rubber surface before vulcanisation, or by incor-
porating mica in the rubber before this is spread on
the fabric.—D. F. T.

’Subber; Treatment of . Hunter Dry Kiln Co.,
Assees. of H. Hunter. E.P. 138,915, 11.2.a).
Conv., 25.9.16.

See U.S.P. 1,218,261 of 1917; J., 1917, 465.

Subber; Mills for grinding, crushing, or pulverising
. S. Sokal. Prom Naaml. Vennoots. Vers-

chure & Co.’s Scheepswrf en Machinefabriek.
E.P. 132,789, 13.9.19.

Gas-stopping linings. E.P. 154,942. See V.

XV.-LEATHEB; BONE; HOBN; GLUE.

Bating; Mechanism of . J. A. "Wilson. J. Ind.
Eng. Chem., 1920, 12, 1087—1090.

The mechanism of bating is shown to comprise re-

ducing limed skins to a condition of minimum
swelling, and digestion of the elastin fibres present
in the outer layers of the skins.—^W. P. S.

Tannin of oah bark. K. Feist and R, Schon. Arch.
Pharm., 1920, 258, 317—318.

This tannin contains no methoxyl group, hut is con-
verted by diazomethane into a stable methyl deriva-
tive, which has [a]j“=-43'' and molecular weight
ca. 1800. A precursor of the tannin could not be
discovered in the bark, but a preparation of
catechin—which gives the same degradation pro-
ducts—was also found to be laevo-rotatory. (Cf.
J.C.S., Feb.)—J. K.

Patents.

Hides or skins; Curing . G. R. OUiphant.
U.S.P. 1,362,502, 14.12.20. Appl., 6.4.20.

The hides are soaked in an aqueous solution con-
taining the leached constituents of “ acid iron
earth.”—L. A. C.

Hefuse from tanneries and the like; Treatment of
. H. C. Harris, and W. Walker and %n3.

Ltd. E.P. 154,961, 1.8.19.

A MiXTcne containing ferric oxide or hydroxide pre-
par^ by treating spent vegetable matter (tan Imrk
etc.) from tanneries or sawdust with a solution of

] .
.

an iron salt, e.g., iron chloride or sn^hate, and
spent lime liquor, is suitable for absorbing sulphur
compounds from coal gas or the like.—L. A. C.

XVI.-S0ILS; FEBTILISEBS.

Soil air; Carhen dioxide of the . H. W. Turpin.
Cornell TJniv. Agric, Exp. Stat., Memoir 92,

Apr., 1920, 319—362.

Expxbiusntb with oat and millet plants showed
that the plant itself, and soil organisms, produce
most of the carbon dioxide in the soil

;
at the period

of its most active growth the plant often produces
many tin^s as much carbon dioxide as is product
by the'^il organisms. There is little relationship

between temperature and carbon dioxide content
of a soil bearing crops, but with bare soil the carbon
dioxide content ia usually high during warm
weather. The excess carbon dioxide in a soil grow-
ing a crop ia due to respiratory activity of the
plants rather than to decay of root particles.

—W. P. 8.

Plants; Influence of the lime-magnesia ratio on the
grrnalh cf . 0. Loew. J. Landw., 1920, 68,

22^233.

Although there is some evidence that a lime-
magnesia ratio of l!l or of 2;1, according to the
nature of the soil, is the most favourable for the
growth of plants (wheat and oats), pot cultures tend
to give misleading results owing to crowding of the
plants, interference with root growth, etc.

—W. P. S.

Plants; Action of soda in the presence of potash as
a food for . T. Pfeiffer, A. Rippel, and C.
Pfotcnhaucr. J. Landw., 19^, 68, 25^^.

Sodium salts may to some extent replace potassium
salts as food for plants (cereals), and sodium ie then
found in the leaves and stalks.—W. P. S.

Carbon dioxide; Assimilation of by green
plants. P. Maze. Comptes rend., 1920, 171,

1391—1393.

Leaves were collected from a number of different
species of trees and plants under the most varied
atmospheric conditions and immediately distilled,

without the addition of water, under reduced pres-

sure at 60° C. In almost every case the distillate

contained ethyl alcohol, acetaldehyde, and nitrous
acid, but formaldehyde was never detected. In
addition the leaves of maize and kidney beans, col-

lected in very fine weather, gave acetylmethyl-

carhinol, elder leaves gave free hydrocyanic acid
and glycollic aldehyde, and poplar leaves gave
lactaldebyde and a substanoe which on oxidation

propionic acid. {Cf. J.C.S., Feb.)—W. G,

Vicyanodiamide ;T)irect method for the deterrrfina-

tion of in [coicium] cyammide and mix4d
fertUiser^'R. N. Harger. J. Ind. Eng. Chem.,

^ 1920. 12, 1107—1111.

Dicyahodiauidb is precipitated completely when its

aqueous solution ia treated with silver picrate;

cyanamide and urea do not yield a precipitate with
the reagent, and do not interfere with the deter-

mination of the dit^anodiamide. To determine di-

cyanodiamide in commercial calcium cyanamide,

10 g. of the sample is shaken for 30 mins, with
300 c.c. of water, then rendered slightly acid with
nitric acid (litmus indicator), 75 c.c^of 5% silver

nitrate solution h added, tne ifiixture diluted
500 C.C., and filtered; 100 c.c. of filtrate is

treated with 15 c.c. of 5% silver nitrate solution

and 100 c.c. of saturated picric acid solution, cooled

in ice-water for 90 mins., the crystalline precipitate
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collected on a weighed atbestoe filter, washed with

water saturated with the crystalline compound

(e.g., a precipitate from a previous determination),

afterwards with ether, dried at 100“ C., and
weired. To the weight is added 0 0044 g. for each

100 c.c. of solution from which the crystals were
filtered, and the result is divided hy 5 to obtain

the amount of dicyanodiamide present. In the case

of mixed fertilisers, 20 g. is mixed with 50 c.c. of

water, 100 c.c. of saturated barium nitrate solution

is added, the mixture rendered alkaline with

barium hydroxide solution, shaken tor 30 mins.,

diluted to 500 c.c., and filtered; 100 c.c. of the

filtrate is then treated as describe. If the sample
contains chloride, the mixture should be filtered

after the addition of silver nitrate and before the
/picric acid solution is added.—W. P. S.

[CalciumJ cgammide: Changes taking place in

when mixed with jeHilising materials. R. N.
Hargcr. J. Ind. Eng. Chem., 1920, 12, 1111

—

1116.

Whbn calcium cyanamide is mixed with fertilisers

containing acid phosphate (superphosphate) and
5—10% of moisture, the cyanamide content de-
creases rapidly, dicyanodiamide being the chief pro-
duct of the decomposition; calcium cyanamid^^s
not, however, affected by dry superpbosp^^ie,
Moisture alone is capable of decomposing calcium
cyanamide slowly.—^W. P. S.

Bacterial decomposition of cellulose. Groenewege,
See V.

FertHiser, and process for making the some. P. C.
Hoffmann, Assr. to Virginia-Carolina Ohemical
Co. U.S.P. (a) 1.360,401 and (s) 1,360,402.
30.11.20. Appl,, 19.6 and 10.8.20.

A VBETiLiSER Is prepared by treating calcium cyan-
amide with (a) concentrated or (b) dilute phosphoric
acid.—W. J. W.

Feat; Treatment of for making useful pro-
ducts. W. B. Botteraley. U.S.P. 1,355,732,
12.10.20. Appl., 19.5.19,

See E.P. 124,629 of 1918; J., 1919, 381 a.

XVII.-SUGABS; STARCHES; GUMS.

Sugars; Changes in the polarising value of
during refining, A. F, Blake. J. Ind. Eng.
Chem., 1920, 12. 1104—1107.

The changes which occur in the relationship be-
tween polarisation, true sucrose, and invert sugar
during the refining of raw sugar are due in part to
the destruction of UeTulose by the action of heat
and lime, and to the absorption of laevulose in
cess oi dextrose by the bone-black.— P. S.

Glucose [dextrosel; Disodium phosphate^ catdlysi

for quantitative oxidation of ujim hydrogen
peroxide. E. J. Witzemaan. J. Biol. Chem.,
1920, 45. 1--22.

The oxidation of dextrose by hydrogen peroxide is

accelerated by the presence of disodium phosphate.
The product of ox^ation is carbon dioxide, and the
reaction is catalytic and qnantitative.—J. C. D.

Inulin; Relationship of to fructose [Icroulosc].

Constitution of polysaccharides. I. J, C. Irvin©
and E. S. Steele. Chem. Soc. Trans., 1920, 117,

1474^1489.

Inttun yielded a dimethyl ether on treatment in
so^um hydroxide solution with dimethyl sulphate.
This was converted by further methylation with

methyl iodide and silver oxide into trimethylinnUn,
a colourless viscous syrup, soluble in organic sol-

vents, which represents the limit of methylation of
inulin, showing that the latter contains three hydr-
oxyl groups in each CjH,,0, unit. On hydrolysis
with 1% oxalic acid at 100® C. trimethylinulin is

' converted into a trimethylfructose belonging to the

7-series. For purposes of identification this was
converted by way of its methylfructoside into tetra-

methyl-y-fructose which proved to be identical with
the tetramethylfructose obtained previously by the
hydrolysis of octametbylsucrose. The structural re-

lationship between sucrose and inulin is therefore a
close one. From the uniformity of the products
formed in the above reactions it appears that inulin
is an aggregate of y-fructose residues, each ketone
molecule having lost two hydroxyl groups in the
formation of the polysaccharide.—G. F. M.

Erythrodexfnn; Individuality of . J. C.
Blake. J. Amer. Chera. Soc., 1920, 42, 2673

—

2678.

Dkxthtns which give deep-red colours with excess

of iodine-water, preceded by little or no blue

colour^, that is, specimens which are comparatively
poor m amylodextrin, are the best as sources of

erythrodextrin. After precipitating aroylodex-

trin from the solutions by means of dilute alcohol,

the erythrodextrin fraction is separated as a heavy
liquid by adding more alcohol. This is treated with
ammonium sulphate, when the erythrodextrin

separates in n high degree of purity and in a form
which i‘3 easily desiccated. The chief impurity

which is thus removed is amylocellulose. (Cf,

Feb.)—J. C. W.

Conversion of cellulose into dextrose. Irvine and
Soutar. See V.

Carhohydrates of the pecan. Friedemann. See
XIXa.

Patent.

Reet-molasses; Process of purifying . W. D.
Bonner. U.S.P. 1,362,078, 14.12.20. Appl.,

12.10.17,

SxrmciBNT tartaric acid is added to the diluted

molasses to precipitate the bulk of the potassium
as acid potassium tartrate, and, after separation

of the precipitate, the purification is completed by

evaporation of the solution.—L. A. C.

XVI1I.-FERHEWTAT10H IKDUSTfilES,

Alcoholic fermentation; Chemically defined catalysts

in . C. Neuberg and M. Sandberg. Biochem.

. Zeits., 1920, 109, 291—329.

Fekmentable sugars, carbonyl acids of the carbo-

hydrate series, aldehydic and ketonic plant bases,

quinone and natural dyes, nitro and nitroso com-
pounds, hydroxylaraine derivatives, organic and

' mineral disulphides, polysulphides, thio and selen-

ous acids, reducible metallic salts, and elements

were inveetigated in regard to their effect on
alcoholic fermentation.—S. S. Z.

Bacterial d€CQ7npositio‘n of cellulose. Groenewege.
See V.

Afco/iolji. Macht. See XX.

Patent.

i Yeast and Ufce substances; Air-pressure filtering

I apparatus fer pi'tssing . F. W, Littleton.

E.P. 155,738, 1.4.20.
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XIXA.-F00DS.

MUk; Inflvence of the diet of the cow upon the

nutritive and anti-aeorbutic properties of cow’s

— Viianiin studies. R. A. Dutcher, C. H.
Eckles, C. D. Dahle, S. W. Mead, and O. 6.

Schaefer. J. Biol. Chem., 1920, 45, 119—132.

The vitamin content of cow’s milk is dependent

upon the vitamin content of the cow’s ration. The
anti-scorbntio value of summer milk was found to be

superior to that of winter milk.—J. C. D.

Milk; Itdation of fodder to the antiscorbutic

potency and salt content of . A. F. Hess,

L J. Unger, and G. C. Supplee. J. Biol. Chem.,

1920, 45, 229—235.

The anti-scorbutic value of the milk and the per-

centage of certain inorganic and or^nic constitu- !

ents may be influenced very greatly Dy the diet of
j

the cow.—J. C. D,

Milk; Comparison of some methods for determining !

the fat content of skimmed . T. J. Mclnerney
j

and H. C. Troy. Cornell Univ. Agric. Exp. Stat., 1

Bull. 401, Jan., 1920, 69-S5.
j

The Adams gravimetric method, the Rose-Gottlieb ;

method, and the Mojonnier modification of the same I

yielded concordant and trustworthy results, as did

also the Babcock method when modified as follows

;

At least 25 c.c. of sulphuric acid should be used,

the temperature of the testing machine should be

at least 180° F. (82° C.), the centrifuge disc should

have a diameter of 15 in. and a speed of 1800 revs,
j

per min., and the test should be centrifuged for i

10, 2, and 1 min. periods.—\V. P. S.
'

Butter; Lecithin content of and its possible !

relationship to the fishy favour. G. C. Supplee.

Cornell Univ. Agric. Exp. Stat., Memoir 29,

Sept., 1919, 101—151.

There is in normal butter a sufficient amount (0 04—0’07%) of lecithin to yield, on decomposition,

small quantities of trimethylamine, and this sub-

stance is essential for the manifestation of a fishy

odour.—W. P. S.

Butter; Phosphorus in . J. T. Cusick.

Cornell Univ. Agric. Exp. Stat., Memoir 30,

Apr., 1920, 159—187.

During churning, about 25% of the total phos-

phorus present in the cream is retained in the

butter, the remainder passing into the butter-
|

milk, washings, etc. Butters prepared by the
1

author contained 0’025—0'041% of PjO,. In
storage the soluble organic phosphorus compounds
break down, yielding inorganic phosphorus com-
pounds. This change is to some extent controlled

by the treatment of the milk and cream before

ebuming, but, under certain conditions, bacterial

action is the chief cause of the change. Salt has a
marked effect in promoting protein decomposition

j

in butter during storage. The new alcohol-soluble

protein found by Osborne and Wakeman (J., 1918,

220 a) in milk is also present in butter. Decomposi-
tion of lecithin with the formation of trimethyl-
amine is the cause of fishy flavour in butter {cf.

supra). "When this fishy flavour develops there is

always an appreciable loss of soluble organic
phosphorus.—W. P. S.

Globulin of the cohune nut, Atlalea cohune. C. O.
Johns and C. E. F. Gersdorff. J. Biol. Chem.,
1920, 45, 57—67.

This globulin resembles that derived from the coco-
nut (J., 1920, 169 a), and contains a relatively high
percentage of arginine and histidine.—J. C. D.

Carbohpdrates of the peeom. W. G. Friedranann.

J. AmCT. Chem. Boc., 1920, 42, 2286—2288.

Pecan (Carya olivaeformis) kernels contained;

Moisture 3'75%, ash 1'70%, crude protein 12'^%,
crude fibre 1'71%, ether extract 69'76%, and nitro-

gen-free extractives 10'81%. The oil in the ernshed
kernels was completely removed by extraction with
ether, and the carbohydrates were determined in

the resulting meal. The results obtained, calcu-

lated as percentages on the moisture-free pecan
kernel, were: Sneroae I’18%, invert swars 288%,
araban 1'95%, methylpentosans O'flflX, cellulose

(crude fibre) 1'76%, amyloid 0 59%, tannins O'SSX,
hemicellulose etc. 4'09%. There was no indica-

tion of the presence of xylan, mannan, or starch.

—W. G,

Hurt^frformed by the acid hydrolysis of proteins.

VI. Effect of acid hydrolysis upon tryptophan.

G. E. Holm and R. A. Gortner. J. Amer. Chem.
Soc., 1920, 42, 2378—2385.

When tryptophan is boiled with 20% hydrochloric

acid it is slowly altered, and by prolonged hydro-

lysis parts of the molecule are broken down. In

the absence of aldehydes or other reactive sub-

stances, tryptophan contributes but a very small

fiction of its nitrogen to tfio “ acidJnsoluble ”

hiSIln, but after boiling with acid for 144 brs. a

much larger amount of the tryptophan appears in

the “ soluble humin.” As a protein hydrolysis

rarely requires more than 24 brs.’ boiling, it is very

improbable that the “ total ” humin in the pro-

ducts of hydrolysis is derived from tryptophan with-

oj^il^is^intervention of some other reactive^ com-
Tryptophan is relatively easily deaminised

by boiling with 20% hydrochloric acid, and prob-

ably some of the ammonia in the normal products of

protein hydrolysis is derived from tryptophan.

After hydrolysis of this amino-acid the distribution

of the nitrogen U such that errors may be intro-

duced into both the “ basic ” nitrogen and the
“ non-basic ” nitrogen fractions of a Van Slyke

determination {cf. J., 1911, 1135).—W. G.

Mustard seed and substitutes. Viehoever and

others. See XII.

Phosphntides. Brauns and MacLaughlin. See

XXIII.

Patents.

Coffee substitutes; Manufacture of —— from

cereals and the malt of cereals. K. Lendrich,

E.P. 131,304, 12.8.19. Conv., 28.4.17.

Cereals or malted cereals are uniformly moistened

with water, which may contain a small quantity of

sodium or calcium chloride, and treated with steam

at a continually increasing pressure and with agi-

tation, until the starch, albumin, and cellulose have

been rendered sufficiently and uniformly soluble.

Tljo product is then roasted.—J. H. J.

Grain; Apparatus for determining the amount of

moisture in . J. B. Remington and J. P.

!
Bennette E.P. 154,315, 22.8.19.

Grain is fed through a spout on to the upper end

of a shoot placed at such an inclination that the

grain just slides down it. A weighted spring

attached to tho lower end of the shoot permits of

slight variations in its inclination, such variations

being indicated by a pointer on a scale or being

recorded on a revolving drum. The angle of repose

of grain increases with increasing moisture content.

—J, H. J.

Fish and the tike; Cooling and freezing of

J. J. Pique, and The Imperial Tnist for the

JSfiCOuriigeiiieiit of Scientific and Industriai

Kesearck. 154,250, 28.5.19,

Fiih are- placed in wire baskota which are simul-
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taneoosl; rotated oa axes and circulated in

the inner compartment of a tank of cooled brine.

The baskets are e^ provided with an inclined

baffle on opposite sides, so as to effect a shuffling of

the fish as tuo basket rotates. The brine is copied by
evaporation surfaces placed underneath the inner
compartment and ia circulated by paddle wheels,

passing through an immersed filter in the course

of its circulation.—J. H. J.

Fish and ihe like; Coaling and freezing of ,

W. B. Hardy, J. J. Pique, and The Imperial
Trust for the Encouragement of Scientific and
Industrial Research. E.P. 154,669, 22.8.19.

A TAN2 contains a horisiontal cylindrical chamber,
the top of which is in the form of a lid, throu^
which fish or other articles are introduced. A
central rotating shaft running through chamber
carries three blades reaching to the circumference.
An opening covered with, gauze runs along the
side of the chamber for the introduction of the
cooling liquid, and another opening is provided in

the bottom for its exit. Valves are provided in the
tank for adjusting the height of the cooling liquid.

The lid of the chamber opens into a gutter into
which the fisli are floated for removal after being
rotated in the chamber for a sufficient period to
effect freezing.—J. H. J.

Food product and process for making same.
II. De O. McDill. U.S.P. 1,561,079, 7.12.20.

Appl., 2.3.20.

SuPTiciENV sugar to act as a sweetener and pre-
servative is added to citrus fruit juice and the
mixture is dehydrated below 175^ F. (79® C.) to
a heavy paste.—J. H. J.

Food products; Method of manufacturing .

Food product and method of manufacturing the
same, R. S. Fleming, Assr. to Merrell-Soule Co.
U.S.P. 1,361,238 and 1,301,239, 7.12.20. Appl.,
2.10.19,

A MIXTURE of fruit juice and a solution of glucose
and dejrtrin produced by the hydrolysis of starch
is atomised into a current of dry air, whereby the
water is completely vaporised and the solid.s collect

in the form of a dry powder.—J. H. J.

XIXB.-WATER PURIFICATION;

SANITATION.

Water; Purification and stcrilusalion of hy
means of lime in connexion with the supply of
drinking water in Netherlands E. indies. J.
Smit. Med. Geneesk. Lab. Weltevreden, 1920,
127—161.

A DARK brown moorland water on the cast coast of
Sumatra was treated with 1 g. of lime in the form
of milk of lime per litre of water; after standing for
4 hrs. the number of bacteria was found to have
been reduced to 40 per c.c., and after 10 hrs. to
6 per p.c. The water was neutralised by passing in
carbon dioxide and then filtered. The filtrate was
colourless and tasteless. In another water O’! g.
of lime per litre wa's required to effect precipita-
tion, leaving 0'084 g. per litre in solution, but the
water was not sterile after standing for 24 hrs..
and on further^ standing the alkalinity decreased
and the bacteria increased. This result was duo
to the hi^h temperature of the tropics. On infecting
water with a culture of the cholera organism and
treating with lime, no organisms were found in
sus^nsion at the end of 24 hrs., but the organismsm the pr^ipitate were not all killed. Experiments
wens made to determine whether alum could be
replaced by lime in the rapid filtration method of
water purification, A turbid riverVater was mixed

with 59—200 mg. of lime per litre and immediately
filtered through ordinary laboratory filter paper
under sterile conditions, giving a clear and
alkaline filtrate. The first portion of this was

i
rejected, and the subsequent portion collected
separately and neutralised with carbcui dioxide.
The neutral filtrate was tested bacteriologically and
found to be nearly sterile. The precipitate on idte

filter paper contained living bacteria. Fmr more
polluted waters quantities of lime up to 300 mg.
per litre had to be used. Clear river water and
distilled water were used also with the same results,
so that the important factors were alkalinity and
filtration. Pathogenic organisms added to water
were removed in the same manner as ordinary
organisms. The same results w'ere obtained w^n
the treated water was filtered through a layer of
sand.—J. H. J.

Feed wafex for boilers; Purification of , G.
Paris. Chiro. et Ind., 1920, 4, 722—730.

The continuous purification method, using sodium
! carbonate, with continuous removal of the pre-

j

cipitated calcium carbonate, is recommendecL The
I

method effects considerable saving in heat, amount
i
of oodium carbonate required, supervision, etc.,

I

compared with other methods. Diagrams are

!
given showing the application of the method.

I —W. P. S.
I

Water; Corrosive action of chlorine-treated .

/. Effects of steel on the equilibrium Clj+HjOt;
BCl-i-EClO, and of products of the equilibrium
on sied, G. L. Clark and R. B. Iseley. J. Ind.
Eng. Chem., 1920, 12, 1116—1122.

In the presence of chlorine, the most active agent

j
in rusting iron in water is hypochlorous acid, which

!
disappears first from the solution. Rust is formed

1
rapidly during the disappearance of the hypo-

;
chlorous acid and practically ceases to form when

i the concentration of hydrochloric acid becomes con-

!
stant: this indicates an equilibrium,

; Fed, +3HA>r Fc(OH),+3Ha
I

The reaction HjO+Clj^HOCl-f-HCl proceeds very
slowly and nome.s to equilibrium; iron has an

! apparent catalytic action on this reaction, result-

j

ing in the disappearance of both chlorine and
1 hypochlorous acid, but as the iron is present almost
i completely as ferric ion its action must be almost
entirely chemical and not catalytic, since the
equilibrium is entirely destroyed.—W. P. S.

j

Water analysis; Turbidity standard of . P. V.
! ^Ye^s. U.S. Bureau of Standards, Sci. Paper
: No. 367, 1920.

The standard of turbidity adopted by the U.S.

:
Geological Survey is shown to be inaccurate; this

: standard is a water containing 109 pts, per million

' of silica in such .a state of fineness that a bright
• platinum wire of .l mm. diani, can just be seen when
1 100 mm. below the surface of the water. The
(
variations from the average may, in some eases.

1 amount to 50% ;
this error could be eliminated

j

largely by having all the standards prepared and
: distributed by some central authority.—W. P. S.

i Active carbonic acid in drinking water; Calculation

and determination of . I. M. Eolthoff.

Ghera. Weekblad, 1920, 17, 399—396.

From a review of the available data, assuming dis-

solved calcium carbonate to be completely dis-

sociated, and the hydrolysis of carbonate to

bicarbonate only to influence the results, the
values [OH ]

=7* 7x10“® and poH=5’ll at 16® C.
were calculated, this result indicating that the
dissaved carbonate is hydrolysed to the extent of

57%. Estimation of poH in a solution of pure
carbonate confirmed these figures. On boiling, the
bicarbonate formed by hydrolysia loses carbon

l^droxide being formed; after boiling for
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i hr., the hydroxyl ion concentration- was found

to have increased' tenfold, the new value being

T'TxlO"’. A aeries of measurements of the

solubility of powdered marble for various concen-

trations of carbon dioxide was carried out, carbon

dioxide and bicarbonate being determined in the

solutions after equilibrium was reached. The
figures agreed fairly with the calculated, but were
considerably lower than those determined from the

table of Tillmans and Heublein. A new table is

given, from which the active CO, can be deduced,

when HCO',, CO„ and [Ca"] are known. The
values of Tillmans and Heublein hold only where
[Ca '] is ^uivalent to [HCO,'], which is only true

for drinking water which has no permanent hard-

ness. (C/. J.C.S., 1921, ii., 59.)—S. I. L.

Active carbonic acid in drinking water. I. M.
Kolthoff. Chem. Weekblad, 1920, 17, 558.

A REPLY to criticisms of the table put forward by
the author (cf. supra). The values given in the

table are stated to he not affected by the presence

of such quantities of alkali or magnesium bicarbon-

ates as would be found in drinking water, though if

large quantities are present corrections must be
made. The author’s results are confirmed inde-

pendently by Noll (J., 1920, 581 a), who also gives

corrections for the presence of iron.—S. I. L.

Sewage; Purification of by the activated sludge
process. L. Cavel. Comptes rend., 1920, 171,

140e-1407.

The author quotes experiments in support of his

view that the purification of sewage by the acti-

vated sludge process is due to bacterial action. It

is possible to shorten considerably the period of

activation (normally 60 days). For example, by
introducing some of the clinkers from a percolating

bed, stopped seven months before, activation was
accomplished in less than 15 days, and in one ex-

periment in the laboratory the sludge was activated

in 3 days.—W. G.

Phenol; Chemical potential of— in sclutions con-

taining salts; and the toxicity of these solutions

towards anthrax and staphylococcus. J. S.
Laird. J. Phys. Chem., 1920, 24, 664—672. {Cf.

J., 1920, 799 a).

The toxicity of a solution containing salt and
phenol is the same as that of a solution containing
phenol alone if the two solutions are in equilibrium
with the same solution of phenol in kerosene. The
use of this hydrocarbon offers the advantage over
toluene that in the equilibrium experiments only
a small proportion of the phenol passes into the
upper layer. By the addition of salts the toxicity

of a 4% phenol solution is altered owing to the
change in the chemical potential of the phenol.

—J. C. K.

Germicidal value of some of the chlorine disin-

fectants. F. W. Tilley, j. Agric. Res., 1920,
20, 85—110.

Compared on a basis of weight of chloramine T
(sodium toluene suiphone chloramide; Dakin, J.,

1916, 651) as against weight of chlorine as sodium
hypochlorite (Dakin’s solution; cf. J., 1915, 919) or

hypochlorous acid (eusol; cf. Eettie, J., 1918, 23 t),

or as chlorine in aqueous solution, chloramine T is

less efficient than the others. If, however, the com-
parison is made on the basis of “ available

chlorine ” it is much more efficient against Staphy-
lococcus aureus, much less efficient against B. pyo-
cyaneus, and approximately equal in efficiency

against B. typhosus. These chlorine disinfectants

are apparently of little value against B. tubercu-
losis. Experiments upon anthrax spores indicate
that the germicidal action of chlorine compounds is

not always so speedy as is commonly supposed, but

may extend over several days. The addition of

ammonia to solutions of chlorine or hypochlorites

very, greatly increases their germicidal activity and
tends to prevent depreciation in value on the addi-

tion of organic matter.—^W. G.

Poisoning by nitrohalogen derivatives cf methanes.

A. Mayer, Plantefol, and F. Vies. Comptes
rend., 1920, 171, 1396—1397.

A DBSOHiPTioN of the symptoms produced in the

human organism when substances like chloropicrin,

bromopicrin, or dichlorodinitromethane are inhaled

or injected intraperitoneally. {Cf. J.C.S., Feb.)—^W. G.

Air contaminated with poisonous gases; Use of

liquid sprays for purifying . A. Desgrez,

H. Guillemard, and A. Saves. Chim. et Ind.,

1920, 4, 814—817.

A FULLER account of work, the chief results of which

have been given previously (J., 1921, 59 a).

Bacterial decomposition of cellulose. Groenewege.

See V.

• Patents.

Waste organic substances; Process of and apparatus

ftrr treating . A. Maelachlan, Assr. to F. G.

Keigart. U.S.P.1,360,427,30.11.20. Appl., 16.4.18.

Organic waste is placed in closed cylinders con-

nected in series and is submitted to the action of an

oxidising gas which is admitted to the first cylinder

of the series below the level of the waste. The gas

from the first cylinder is passed to the bottom of the

second cylinder, and so on. Oily matter is pre-

cipitated upon the heavier oxidised waste.—J. H. J.

Sewage and like liquids; Separating and removing
semi-solids from . S. H. Adams, E.P.

154,370, 11.9.19.

'The crude sewage fiows at a reduced speed over a

perforated floor through which the sand and other

heavy solids fall into a conical chamber below, where

the solids pass directly into a displacement ejector

worked by compressed air. The sewage passes on at

an increased rate of flow to a second conical chamber
into which it is directed in a downward direction,

so that the flocculent matter and other solids fall

to the bottom into an ejector, which is in the form

of a continuous length of pipe, while the sewage

flows upwards through a perforated screen in the

upper portion of the chamber. Instead of using

two chambers the whole operation may be con-

ducted in one chamber, in which case the sewage
passes downwards into the chamber and upwards
through the perforated screen.—J. H. J.

Water softening. G. L. Borrowman. E.P. 155,092,

5.11.19.

See U.S.P. 1,348,977 of 1920; J., 1920, 671 a.

Clarifying liquids. E.P. 154,766. See I.

XX.-OBGANIC PDODDCTS; HEDICINAL

SUBSTANCES: ESSENTIAL OILS.

Cinchona series; Syntheses in the . VI. Amino-
azo and hydroxyazo dyes derived from certain

5-amino cinchona alkaloids and their ^inoline

analogues. W. A. Jacobs and M. Heidelberger.

J. Amei. Chem. Soc., 1920, 42, 2278—2286.

S-AMiNODiHTDBoquiNiNE readily couples with diazo-

tised aromatic amines to give crystalline azo dyes in

which the amino group is remarkably labile. Most

of these aminoazo dyes are red and give orange-red

solutions in neutral solvents and deep purple solu-
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tions in acids. On boiling the solution in

mineral ncid the purple colour rapidly changes to
brownish-red, the ammo group being replaced by a
hydroxyl ^oup. Similar results were obtained
with 5-aminodihjdoquinidine and 5-aminoe^yldi-
hydrocnpreine, amino-optochin). The lability of
the amino group is apparently in part a function of
the quinoline nucleus, as S^aminoquinoline gives

aao dyea which behave in a similar manner though
somewhat less readily. The presence of a metboxy
or ethoxy group in position 6 facilitates the replace-
ment of the amino group.—W. G.

Codeine: Ttco new reduction ^oducte of . C.
Mannich and H. Lowenheim. Arch. Pharm
1930, 258, 295—316.

Attempts were made so to modify the partially re-

duced benzene nucleus of morphine and codeine as
to permit the normal application of the usual
methods for determining constitution, since these
give anomalous results when applied directly. De-
hydroxydihydrocodeine, Ci,H,,0,K m.p. 107® C.,
[«]»= “81*47®, obtained as the chief product of

'

reduction of /Snjhlorocodide in presence of paila-
j

dium, behaves normally when subjected to degrada-
;

tion through exhaustive methylation, and gives
!

dehydroxydihydrocodomethine, m.p.
;

8^ C., which in turn similarly yields S-methoxy-S-
'

vinyltetrahydrophenanthrylene oxide. Dehydroxy- i

tetrahydrocodeine, C,jH„ON„iHiO, m.p. 144®—
145® -36*92®, is a secondary product of

j

the above reduction and is also obtaine<l by Clemen- i

sen’s method (J., 1913, 711
j 1914, 217) from di-

hydrocodeinone, C„H„0,N, m.p. 193®—194® C.,
which is itself prepared by reducing codeine in
presence of palladium. (C/. J.C.S., Feb.)—J. K.

Angostura alkaloids. J, Troeger and K. Bonicke. \

Arch, Pharm., 1920, 258, 250—277.

The existence of galipidine and cusparidine could !

not be confirmed by Troeger and Kroseberg (J.,
|

1912, 1050), and it is now shown that the former is
j

an impure form of galipin^ and further that the
j

formula of this base is C„H„0,N. Like cusparin
(Troeger and Muller, J., 1915, 449), it suffers de-

'

methylation when heated in dry hydrogen chloride,
1

giving a phenol, m.p. 225® C., and it is
j

isomerised to isogalipine when gradually heated in
a stream of methvl i^ide vapour from 130® to 190® i

—200® C. Wf. J.C.S., Feb.)-J. K. I

i

Syenanchin and other constituents of Hyenanche !

fiftobosa. T, A, Henry. Chem. Soc. Trans., 1920, i

117,1619-1625.
j

By extraction of the stems, leaves, and fruits of
jByenanche globosa (a South African plant of the

order Euphorbiacece) with hot 95% alcohol, after
j

removal of wax etc. by percolation with hot chloro-
j

form, a thick syrup was obtained, from which •

two crystalline isomeric toxic substances, of the L

probable formula, were isolated, to which i

the names hyenanchin and isohyenanchin are given. ;

HyenaneWn is probably a dilactone, and is con- I

verted by the regulated action of weak alkali into a •

dihydroxydicarboxylic acid, C, 5H„0„ which is un- ^

stable and readily loses a carboxyl group. It has a i

Physiological action almost identical in kind with
'

that of picrotoxin, but much weaker, and probably
!

belongs to the same group of couvulsant non-nitro- !

genous poisons as picrotoxinin and tutin. A new
jwax alcohol, m.p. 82®—83® C. (corr.), '

and a new phytosterol, m.p, 265® C. i

«
*
were isolated from the chloroform extract

|of the leaves and stems, and a yellow colouring
j

ntatter of the fiavone group from the ethereal ex- i

tract of the tannin.—G, F. M.

Cocaiifie solutions
j Influence of the reaction of

I

siahdity. A. Bippel. Arch. Pharm.,
1 1920, 258, 287—295.

I

The activity of cocaine solutions of definite acidity

j

or alkalinity after sterilisation by beat was deter-
j

mined by physiological tests. Boiling for one hour

!

solution or in a solution of the same
: alkalinity as the blood caused diminutions in
:
activity of 60—70% and 80% respectively, but no

1

deterioration, occurred in solutions varsing in
acidity from pH=l to ph=5'8. Similar, out less
rapid, changes took place at the ordinary tempera-
ture. (0/. J.C.S., Feb.)-J. K.

Santonin
- llew source of . H. G. Greenish and

I

G. h. Pearson. Pharm. J., 1921, 106, 2—3.
!
About 1 % of santonin was found to be present in

I

the leaves of Artemish hrevifolia, a plant growing
;

abundantly in Cashmir and Western Thibet at an
;
altitude of 9000—14,000 ft.—W. P. 8.

; Anti-body studies, J7/. Chemical nature of bac-
tennt antibodies. F. M. Huntoon, P. Masucci,

^ 42. 2i4-566?“'‘ ’

< The anti-bodies of pneumococcus serum have been
I

isolated as far as possible and the solution tested
;
with protein reagents. It appears that they do not

' w serum proteins. {Of. J.C.S.,

Arp'henamiM {S'.i'-diaminoAA'-dihydrozyarstno-
benzene dihydrochlotide)

: Hypophosphorous acid
preparation of . w. G. Christiansen. J.
Amer. Chem. Soc., 1920, 42, 2402—2405.

The reaction of 3-amino-4-hydroxyphenylarsinic

!

salvarsan (Fargher and Pyman, J.,
lyA), which IS relatively non-toxic. This
furnishes a means of converting toxic arsphenamine

.

(saiyarsan) into a relatively non-toxic form by oxi-
dation and subsequent reduction with hypophos-
iphorous acid. Although the product obtained by
*'"ts method is less readily soluble in water than
that obtaind by the methyl alcohol-ether method
tte use of warm water in dissolving it has not been
found to be injurious. The source of the amino-
hydroxyphenylarsinic acid does not affect the
toxicity of the arsphenamine obtained from it

-W. G.

Mercury derivatives of phthaleins. E. C. White
J. Amer. Chem. Soc., 1920, 42, 2355—2366.

MEBCoax derivatives may be prepared from the
phthaleins either by the action of yellow mercuric
oxide on a solution of a phthalein salt or by the
action of mercuric acetate on the free phthalein in
alcoholic solution or aqueous suspension. Where
an alcoholic solution is used in the second method
an acetoxy-mercury derivative, R.HgOOC.CH,, is
formed. The mercury apparently enters the
phenolic group of the phthalein molecule in the
ortho position to the hydroxyl group or the qninone
oxygen. The number of atoms of mercury entering
the molecule is limited by the number of such free
ortho positions, and if all four are occupied, as in
Eosin, no substitution of mercury taxes place.
Mercury derivatives containing from one to four
atoms of the metal have been prepared from the
following phthaleins: phenolphthalein, o-cresol-
phlhalein, fluorescein, dibromofluorescein and
phenolsulphonphthalein. In the determination of
mercury in these compounds, the organic matter is
destroyed by potassium permanganate and sul-
phuric acid and the mercury subsequently precipi-
tated as sulphide and weighed. These compounds
appear to be of some value in the treatment, both
internally and externally, of genito-urinary infec-
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tions and of syphilis. Identity of oomposition may
or may not mean identity of biological behaviour
if the two samples have not been made by precisely

the same procedure.—W. G.

Mercury compounds of sotrie phenylccurhinols,

M. C. Hart and A. D. HirschfeWer. J. Amer.
Chem. Soe., 1920, 42, 2678—2686.

Saligenin and m-nitro-p-hydroxypbenyicarbinol
react with boiling xnercuric acetate aolution to form
very insoluble mercury compouTidlg of the formula

(HgOH)(OH,OH)C.H,<9 md
Hg

(HgOHKCH,OH)C,H^NO,)OH respectively. These
yield insoLubk salts with acids, but eoluble salts

with alkali hydroxides. They are about as power-
fully antiseptic as mercuric chloride, but are far

less irritant, and they are being used successfully
in the treatment of gonorrhoea. (C/. J.C.S., Feb.)

—J.C.W.
CydohexQAe; Preparation of certain derivativts of—, A. E, Osterberg and E. C. Ken^ll. J.

Amer. Cbem. Soc., 1920, 42, 2616-2626.

The preparation of cyclohexane derivativea on a
large laboratory scale is described. Cyclohexane
and cydohexanol are obtained Iw reducing benaene
and phenol by hydrogen mider 115—120 atm.
pressure in st^ bombs at 250^ C., the catalyst

being nickel. Cyclohexanol is used as the eource of

cyclohexanone and cyclohexene.^ Cyclohexylamiue
is made from cydohexanone-exime, and ^<hloro*
cyclohexanol by the action of hyp^hlorous acid on
cyclobexene. Oblorocyclobexnnol is converted into

aminocyciobexanoi and this into 2-haiogenocycIo-

hexylamines. (0/. J.C.S., Feb.).—J, C. W.

Dichloroacetic acid; Preparation of —— from
chlor^. G. W. Pucher. J, Amer. Ohem. See.,

1920, 42, 2251—2259.

Dicsx(»OACEno acid may be prepared on a large

scale by ^^ng 4fi0 g. of commercial sodium cyanide

dissolved in 1100 c.c. of water to a solution of 1

of chloral hydrate in 3 1. of water at 40° C., with

conetant stirring. The addition should be at such a

rate that the temperature does not rise above 50° C.

After one hour the water is evaporated o6f, the

crude sodium aait is suspended in benamie, and dry
hydrogen chloride is passed into tho ice-cold suspen-

sion. The precipitated sodium chloride is filtered off

and the dichloroacetic acid is recovered from the

filtrate after distilling off the benzene. A yield of

60—65% of the calculated amount is obtained.

Various metals were examined as to their resistance

to corrosion by this acid. ’Alumininm appears to

be the most resistant to the pure acid at 90° C.,

whereas the dilute acid attacks it readily, but does

not attack copper or lead appreciably.—^W. G.

Meihylamtnes from methyl alcohol and ammonium
chloride. W. D. Turner and A, M, Howald. J.

Amer. Chem. 60c., 1920, 42, 2663—2665.

A •MTTTTTRTB of ammonium chloride (1 mol.), zinc

chloride (I’S), and methyl alcohol (12 mols.) heated

at ^18° C. for 8 hre. in a steel tube gave yields of

55‘0, 7*5, and r86% respectively of mono-, di-, and
trimetbylamines, calciuated on tbe weight of

ammonium chloride. A mere trace of amine is

formed in the absence of a dehydrating agent.
—J. C. W.

Eth^ iodide; Preparation of . B. E. Hunt.
C^. Soc. Trans., 1990, 117, 1592—1594.

The preparation of ethyl iodide is more successfully

accomrdifihed by using 80% instead of absolute

akoboT, and tbe use of a large excess is unnecessary.

The modified procedure is to add during the course

of ahovd ^ mins. 50 g. of red phosphorus to a

mixture of SOO g. of iodine and 281 g. of 80%
alcohol (by weight) in a 4 1. flask. The reaction,
mixture is then boiled gently for 24 hrs. on a water
hath, and the ethyl i<^ide toerei^a distilled
and purified in the usual way. The yield amounts
to 92% of the theoretical. The main reaction
appears to proceed aooording to Beilstein’s inter-
pretation with the formation of phospbooio acid,
and not phosphorous acid as usually stated. The
use of a few drops of thi(»ulpbate ’Solution m.
purifying ethyl iodide gives a pro^ct which
darkens less rapidly than when sodium carbonate
alone is Used.—G. F. M.

Ether; Oai^ysis t» the manufacture of . H.
Sddatter. J. Ind. ^g. Chem., 1920, 12, 1101

—

1102.

Thb addition of aluminium eulphate oSars no
advantage in the manufacture of ether and is

actually hannful since it causes pitting and rapid
failujra of the coils; tbe slight catalytic effect of the
aluminium salt is not greater than that produced by
the lead sulphate normally present in lead ether
stilk.—W. P. S.

Formaldehydej Commercial , G. F. Merson.
Pharm. J., 1921, 106, 4.

A SUPPLY of commercial formaldehyde solution

received from the ITnHod States contained over 13%
of proof spirit (ethyl alcohol); the use of ethyl
alcK^oi in place of tbe usual methyl alcohol as a
”

filler was evidently made for economic reasons.

—W. P. S.

Alcohols; Toxicohgkcd study of . D. I. Macht.
J. Phaim. Exp. Ther., 19^, 16, 1—10.

In the normal aliphatic series (methyl, ethyl, butyl,

and amyl alcohols) the toxicity increases with the
mol. wt. Secondary (propyl, butyl, and amyl)
alcohols are less toxic than tbe corresponding
primary alcohols.—J. C. D.

Thy^d; Determination of in Spanish thyme
oil. H. Mastbaum. Chem.-Zeit., 1921, 4S, 18—19.

Spanish thyme oil is distilled from four varieties

of thyme, wit only one of the latter. Gorydoihymus
capitatus, yields «n oil containing a nigh pensentage

(67%) of total phenols; the oils obtained from
common tbyn^, T. vulgaris, T. Zygis. and T.
hevujlis, contain about 35% of total phenols (thymol
and cfwvacrol). The quantity of tbe latter may be
determined by shaking the oil with 5% sodium
hydroxide solution and measuring the volume of

residual oil; the difference between this and the

volume of oil taken gives the volume of the total

phenols present. To determine thymol, 25 g. of the
oil is shaken for 30 mine, with 100 c.c. of 5% sodium
hydroxide solution, the alkaline solution is drawn
off, and the extraction repeated with 80 c.c. and
50 c.c. of sodium hydroxide solution. The united
alkaline extracts are diluted to 250 c.c., filtered,

200 c.c. of the filtrate is acidified with concentrated
hydrochloric acid, and cooled in ice-water; the
crystallised thymol is collected on a small suction

filter, the oily portion (oarvacrol) is drawn off as

much as possible, and the crystalline mass pressed
between filter paper and weighed.—^W. P. S.

See also pages (a) 78, Explosion limits of acetal-

dehyde (Jorissen); 89, ChavXmaogra oil (Dean and
W^en^^alI), Chinese colza seed (Vieboever and
othera

; 1^, Phosphatides (Brauns and Mac-
Laughlin), Metkoxyl group (Troeger and Tiebe).

Patents.

Chlorinating hydrocarbons; Process for . [Pre-
paration of tricldorhydnn.'] H. F. Saunders wnd
L. T. Sutherland, Assn, to Tho Glysyn Corp.
U.S.P. 1,362,355, 14.19.20. Appl., 31.8.20.

Teichlohhydbin is prep<ared by tbe action of
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chlorine on propyloM chloride in the preeence of &

gaseous oompoand of sulphur as catalyst.—D. P. T.

Acetic aldehyde; Manujacture of . H. Dreyfus.

C.S.^,381,974. 14.12.20. Appl., 4.6.17.

Sffl E.P. 115,^ of 1917 ;
J., 1918, 443 a.

Oxygen compound} fiom paraffin. E.P. 142,507.

jSee Ha*

Sxtraciin^ tthylGne. E.P. 147,543. See IIa.

XXI-PHOTOGftAPBIC RATEftlALS AND
PROCESSES.

Photographic pia*e; Action of •

G. 1. Phot. J., 1921, 61, 35—44.

The equations previouflly deduced by Slade and

Higson (J., 1921, 27 a) are further examined m
relSion to the ordinary characteristic curve.

General curves are deduced for the two equations

for intenaity scale exposures when I is large and

when I is small, and also for the equation for time

scale exposure when t is moderately large. These

curves are similar to the characteristic curve, and

a mathematical analysis of their properties leads to

conclusions as to constancy of inertia, occurrence of

under-exposure period, central speed method ot

plate testing, etc., which are in agreement with the

results deduced directly from the characteristic

curve. There is also a short examination of the .

problems which arise in passing from the case of a
;

thin film of emulsion containing grains of uniform
j

size and spe^ to ordinary emulsion films, several
|

grains in thickneas, the grains varying also both m '

size and speed.—B. V. S.
I

[Photographic] characUrMc curve; Inierpreta- \

tion of a with the aid of its first denvatzve,
:

P. F, Renwick. Phot. J., 1^1, 61f 10—12.

The characteristic curve is obtained by plotting

densities (D) against logarithms of exposures (log

E). If instead of density the rate of increase of

density (dD (d log E) is plotted against log E, thus

getting the first derivative of the characteristic

curve, an ordinate of the new curve is proportional

at any point to the amount of silver bromide ren-

dered developable by the exposure at that point,

but which is not developable at a smaller exposure.

It is suggested that the use of these curves and a

study of their meaning will assist materially in the

solution of various photographic problems.
—B. V. S.

Soluble iodides; Action of on phoiographtc

plates. F. F. Renwick. Phot. J,, 1921, 61, 12—15.

The action on photographic plates of soluble iodides

in sufficient quantity to convert all the eilver

bromide into iodide has been previously described

(J., 1920, 156 t). Very weak solutions, however

(1:50,000) produce a definitecolour-sensitisingwhich

explains the supposed foxing action which had pre-

viously been ascribed to such solutions. Of other

salts tMted only cyanides, in strengths from 1:2000

to l:10,C^, behaved similarly. Spectrographs

lowing the added sensitiveness are given.—B. V. S.

Sensifi-ueTiess of silver bromide; Jteduetion of

by amuiol and adied bodies. Luppo-Cramcr.
Phot. Ind., 1920, 505-506.

Using 1 /2000 solutions, amidol reduces the sensitive-

ness to 1/200, triaminotoluene to 1/600, triamino-

benzene and triaminophenol to 1/60-—1/70, di-

aminoresorcinol less still, and metol to 1/3. Plates

bathed with erythroain still retain some colour-

sensitiveness after treatment with amidol, so that

the method oi deve^ment previously recom-

mended, using a bright yellow light (J., 1921, 28 a),

is not applicable to such plat^.-^. V. 8.

Sensitiveness of silver bromide; Action of develop^

ing solutions on . Liippo-Cramer. Phot,

Ind., 1920, 664-668.

Alkaline solutions of quinoi, metol, and edinol free

from sulphite desensitise considerably, though less

than amidol (c/. supro), pyrogallol solutions de-

sensitise much less, and p-aminophenol, glycin, and
catechol hardly at all. Plain aqueous solutions

behave similarly if allowed to oxidise. Sulphite, m
as low concentration as 3’6%, almost completely

prevents the desensitising action, but the effect is

only temporary, desensitising starting as swn as

the oxidation of the sulphite allows formation of

developer oxidation products. The effect is there-

fore due to interaction between the silver salt and
the oxidation product. Quantitative measure-
ments were made with quinoi (i.e., with its oxida-
tion product, qiiinone), and with metol. The fact

that strongly oxidised amidol solution is leas

effective than a fresh, slightly oxidised solution is

explained as due to the existence in the former case

of oxidised substance in colloidal condition and
incapable ot penetrating the film. The treatment
with oxidised metol, and to a less extent with oxi-

i dised quinoi, increased both the printing-out speed

I

to daylight and the resulting density of the image.

! Quinonc mixed with quinoi has a stronger desensi-

1 tising action than quinonc alone, but mixed with
quinoi developer or metol-quinol developer green

i
solutions are produced, and there is no desensi-

I

tising.—B. V. S.

Negative development hy candle lighi. Liippo-

Cramer. Uer Photograph, 1920, 377—379.

A LARGE number of dyes have been examined as to

their action on the sensitiveness of silver bromide,

the most active in this respect being dyes of the

Safranine class, particularly Phcnosairanine, Tolu-

safranine, tbe diethyl- and tetramethyl derivatives

of Safranine, and Brilliant Rhoduline Red. Deve*

lopers containing 1/20,000 of Phenosafranine may
be used for the development of plates by a bright

yellow light, provided they are not exposed to it for

the first minute; the process is applicable to colour-

sensitised plates, which was not the case with the

amidol process (J., 1921, 28 a). The effect is not
due to the screening action of the dye solution, since

not only is this too weak, but the plate may he
lifted from tbe developer for examination by trans-

mitted light in the usual way. Development is

quite normal with metol, metol-quinol, rodinal.

amidol, edinol, catechol, pyrogallol, glycin, and
quinoi, except that the last-named is rendered much
more active. By increasing the strength of the dye
solution to 1/2000 and using it as a separate bath
before development, increased desensitising is ob-

tained along with an added protection due to the
staining of the film, and it is then possible to deve-
lop any plates, including panchromatic, by un-
screen^ candle light; thorough washing is required

to remove the dye from the stained film, assisted, if

necessary, by treatment with an acid-alum bath
containing 5% of hydrochloric acid and 2% of alum.

A desensitising action has also been found with
Methylene Blue, Auramine 0, and Brilliant Green,
but these dyes are not suitable for use on account
of fog production or of interference with develop-
ment. The amino groups of the'Safranines appear
to be necessary as the replacement of one of th^ by
oxygen (in safraninone) considerably reduces the

effect and the replacement of both by hydroxyl (in

safranol) almost entirely destroys it.—B. V. S.

Ives* mordant dye-toning process; New bleach

formulae for the . F. E. Ives. Brit. j. Phot.,

1921, 68, Col. Supplement, 3.

In the bleaching baths previously recommended (J.,
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1919 56a), containing chromic acid yith or without

pota^ium ferricyanide, it is an advantege to re-

place a proportion of the chromic acid by another

acid such as acetic, or hy acetic acid and am-

monium bichromate. The hardening action of the

bath is reduced, and prolonged washing between

bleaching and dyeing is avoided.—B. V. S.

Isocyanine dyes. Adams and Haller. See IV.

Dicyanine A. Mikeska and others. See IV.

Kryptocyanines. Adams and Haller. See IV.

Patent.

Pheio-sensitive silver compounds; Process of de-

sensitising . N. SulzWger. XJ.S.P. 1,361,352,

7.12.20. Appl., 10.12.14. Renewed 7.9.20.

Light-sensitive silver compounds, e.g., in photo-

graphic films etc., are desensitised by treatment

•with a solution of ammonio-palladous chloride.

—B. V. S.

XXU.-EXPL0SIVES ; MATCHES.

nitrations; Decomposition cf nitric acid in organic

F. 0. Rice. J. Amer. Chem. Soc., 1920,

42, 2665—2670.

The following results reproduce the mean of ten ex-

periments on the nitration of phenol under ordina^

conditions, varying from the small laboratory scale

to a technical operation. The results are calculated

on the basis of 100 g. of phenol, 260 g. HNO„ and

427 g. H,SO.. Of the nitric acid 256'78 was ac-

427 g. H,SO,. Of the nitric acid 256'78 g. was ac-

in the vapours evolved from the nitrating ve^l,

9 3 g. evolved as nitrogen peroxide, 17‘3 g. as nitric

oxide, 36 0 g. as nitrous oxide, 21‘78 g. as nitrogen,

and 4-6 g. in the spent acid. Of the phenol 94-9 g.

was accounted for, viz., 79‘2 g. in the picric acid,

S'2 g. oxidised to oxalic acid, 2'4 g. to carbon

monoxide, apd 8-1 g. to carbon dioxide. By k^p-
ing the temperature well below 100° C., espwially

at the commencement, reduction of the nitric acid

to the lowest stages may be avoided; but some oxides

of nitrogen are always produced. The best resulte

are obtained by sulphonating almost to the disul-

phonate stage and then nitrating at about 30°—40°

C. (Cf. J.C.S., Feb.)-J. C. W.

Explosives; Velocity of decomposition of high
j

in a vacuum. II. IrinitrophenylmethtAnitro- ;

amine (tetryl). R. 0. Fanner. Chem. Soc.

Trans., 1920, 117, 1603—1614.

The velocity of evolution of gas in a vacuum at
|

120° C. forms a useful method for the control of the

stability of tetryl in the process of manufacture (cf. i

J. 1921, 63 a), samples of well purified material
j

giving evolutions of 1*5—3'0 c.c. from 5 g. in 40 hrs.
]

The reaction is very sensitive to catalytic influences, !

and probably one of the main causes of instobility

is the presence of analogues of tetryl containing a

nitro group in the mefa-position. Traces of piCTic

acid may also be present, and this substance like-

wise greatly decreases the stability. The tempera-

ture coefficient of the decomposition of solid tetryl

is 1'9 for 5° C. At the melting point (129° C.) an

abrupt change in velocity occurs, the molten sub-

stance decomposiilg about 50 times as rapidly as the

solid, and the acceleration in the decomposition at

1^° C. is to a great extent due to progressive melt-

ing. For a similar reason admixtures which lower

the melting point, such as trinitrobenzene or tri-

nitrotoluene, also give rise to a rapid gas evolution.

This does not indicate any chemical interaction,

and at temperatures below the melting point of the

eutectic mixtures the stability does not differ from
that of tetryl alone.—G. F. M.

2.3.6.-Trimfrotoluene ;
Formation of in the

nitration cf ioluerte. R. B. Drew. Chem. Soc.

Trans., 1920, 117, 1615—1618.

The products of the further nitration of both 2.3-

and 3.6-dinitrotoluenc8 each contain about 15% of

2.3.6-trinitrotolucne, and on this basis it is calcu-
I lated that crude trinitrotoluene obtained by the

i direct nitration of toluene contains about 0*3% of

i
this isomeride in addition to the 2.4.^, 2.3.4-, and

1
3.4.6-trinitrotoluenes already identified. .2.3.6-

I Trinitrotoluene was also synthesised from trinitro-

I TO-cresol by reducing this with ammonium sulphide

to 2.frdinitro-4-amino-m-cresol (methylpicramic

acid), eliminating the amino-group, converting the

resulting dinitro-m-cresol into its methyl ether, re-

placing the methoxyl group by the amino-group by

heating with alcoholic ammonia, and converting the

resulting 2.6-dmitro-m-toluidine into 2.3.6-trinitro-

toluene by Korner and Contardi's method (J., 1915,

10461.— Gi. F. M.

Explosives; Identification of hy determining

their critical temperature of solution. L.

Crismer. Bull, Soc. Chim. Belg., 1920, 29, 28—33.
Chem. Zentr., 1920, 91, IV., 695.

Deteemlnation of the critical temperature of solu-

tion provides a simple, rapid, and accurate .method

of identifying explosives. 2 g. of the substMce is

boated with 0‘9—1‘8 c.c. of 95% alcohol till dis-

solved, and the temperature at which separation

occurs on cooling is noted. The critical tempera-

ture of solution of o-mononitronaphthalene is 44°

C., and of trinitrotoluene, 96'5° C.

—

Vf. J. W.

Tetranitromethylaniline ^tetryl]; Critical tempera-
ture of solution of . L. Crismer and J. Tim-
mermans, Bull. Soc. Chim. Belg., 1920, 29, 34

—

35. Chem, Zentr., 1920, 91, IV., 695.

In a German explosive the presence of tetranitro-

methylaniline was confirmed by a determination of

its critical temperature of solution, which is 105° C.
—W. J. W.

Patents.

Detonating caps; Manufacture of -— . W.
Friederich. E.P. 138,083, 19.1.20. Conv., 27.7.18.

The composition for the caps consists of a nitro-

compound, having above it a charge of lead azide,

and above this a charge of lead trinitroresorcinate,

either crystallised or dehydrated. Suitable com-
positions are: tetranitromethylaniline 0*9 g., lead

azide 0’2 g., lead trinitroresorcinate 0'2 g. ;
or nitro-

pentaerytbritol 0'7 g., lead azide 0'2 g., lead trini-

troresorcinate, 0'2 g. The use of lead trinitroresor-

cinate ensures a firm surface which will not crumble,
and enables the charge to be more easily ignited.

—W. J. w.

(a) Explosive. (n, c) Explosive mixture. R. L.
Hill, Assr. to Atlas Powder Co. XJ.S.P. (a)

1,360,397, (b) 1,360,398, and (c) 1,360,399,
30.11.20. Appl., (a, b) 25.7.19, (c) 30.8.18. All
renewed 8.10.20.

! An explosive mixture consists essentially of (c) am-

I

monium perchlorate and nitro-starch, to which (a)

! an oil, or (b) another diluent ingredient may be

I

added.— \V. J. W
I

Smokeless powders; Manufacture of stable .

C. Claessen. G.P. 298,567, 18.8.15.

‘ NrnK)CB!i,LUL08E is mixed with more than 21 % of a
eutectic mixture of solid trinitrotoluene and solid

dinitrotoluene, or with complex combinations of

these two substances, in presence of a volatile sol-

vent.—W. J. W.

Explosives; Manufacture of . H. Lohmann.
G.P. 298,948, 14.1.16.

Metallic oxides and alnminium, in a fine state of



Cl. xxni.—analysis. 101 A

dmsron and intimately mixed, are compressed, and
can then be detonated by means of picric acid,

mercury fulminate, dynamite, or guncotton.

—W. J. W.

Nitration acids iron the manufacture of nitro^

cellulose or the like; liecovery of vmte . S.

Hamburgbr. G.P. (a) 300,758, 3.3.17, and <b)

300,747, 24.5.17.

(a) Aftee removal of the bulk of the waste acid in

a centrifuge the residual acid in the nitrocellulose

is displaced by spraying in sulphuric acid of ap-
proximately the same concentration as the waste
acid 80 as to avoid rise of temperature. To reduce
the evolution of iiitrous vapoup during the removal
of the waste acid the centrifuge is run at half

speed, but after the sulphuric acid treatment the
maximum speed may be attained, (b) The process

is similar to that described under (a), but the sul-

phuric acid is sprayed in at a stage when the nitro-

cellulose still retains a considerable quantity of

nitration acid. {Cf. G.P, ^9,680; J., 1921, 29 a.)

~W. J. W.

Explosive, R. Mewes. G.P. 302,493, 13.2.17.

Addn. to 301,796 (J., 1920, 282 a).

As an absorbent for the compound of oxygen with
nitrogen or chlorine, wood or straw, previously

digested with alkali and then dried, may be used.
Combustible liquids may be added.—W. J. W.

Drying Explosives; Process for . C. Gielow and
A. Faust. G.P. 325,611, 14.5.18.

Bv means of a conveyor the explosives are caused
slowly to traverse a closed receptacle into which hot
air is introduced by means of numerous inlets in the
roof and sides. The exhaust air escapes at the rear

of the receptacle into a filter where any suspended
dust is trapped.

—
"W. J. AV.

Nitric esters; Method of washing . F. Hof-
wimmer. G.P. 325,944, 21.9.18.

After the waste acid has been drawn off, the free

acid retained in the nitrated material is neutralised
with a saturated solution of an alkali carbonate, in

such quantity as to form bicarbonate and avoid
evolution of carbon dioxide. A saturated solution
of a nitrate may be mixed with the carbonate solu-

tion in order to increase the volume of the wash-
water and to reduce rise of temperature. The pro-
cess is applicable to the purification of nitroglycerin
and ethyleneglycol nitrate.—W. J. AV.

Explosives; Manufacture of in a form in which
they can be cast. Sprengstoff A.-G. Carbonit.
G.P. 326,184, 7.8.17. Addn. to 307,040 (J., 1920,
282 a).

17rf.a alone, without a halogen salt, is heated with
raetellic nitrates or their mixtures. Suitable com-
positions consist of ammonium nitrate, 80% ; sodium
nitrate, 10% j

urea, 10%; and ammonium nitrate,

90%; urea, 10%.—W. J. AV.

Guncotton and the like; Apparatus for stabilising
H. Eicheler. G.P. 326,215, 5.10.17.

The stabilising apparatus consists of an inner and
an outer vessel separated from each other. The base
of the inner receptacle in which the guncotton is

placed is perforated, so that the washing liquid
passes through the holes into the intermediate
spa-ce, which serves as a heating vessel, and circu-
lation of the washing liquid is effected.—AV. J. AV.

Illuminating grenade. J. Sonntag. G.P. (a) 300,760,
^.1.16, (b) 305,099, 15.7.16, and (c) 307,730,

charge in an illuminating grenade consists of
(a) magnesium, or (b) aluminium, strontium, barium,
or calcium, or of mixtures of these with or without

magnesium. The igniting mixture is composed of
barium peroxide and granulated aluminium, or
(c) other oxygen carrier mixed with granulated
aluminium, magnesium, barium, strontium, or cal-
cium, to which may be added sulphur ana a car-
bonaceous substance, such as charcoal, lampblack,
pitch, naphthalene, paraffin, or collodion.

~AV. J. AV.

Malchdiead compositicn, and method of making
same. Composition for match-heads. AV, A. Fair-
burn, Assr. to The Diamond Match Co. IJ.S.P.
(a) 1,360,282 and (b) 1,360,283, 30.11.20. Appl.,
12.8 and 6.10.15,

(a) A match composition contains a mixture of
sodium chlorate and zinc dust, (b) A match-head
composition contains a mixture of magnetic iron
oxide and a metal of which the normal oxide has a
greater heat of formation than magnetic iron oxide.

—W. J. W.

XXI11.-AMALYS1S.

Dialysis or extraction; Apparatus for continuous
. H. Mann. J. Biol. Chem., 1920, 44, 207—

209.

A DISTILLING flask and a dialysing or extracting
vessel arc connected by two sealed-in tubes; the
upper tube is surrounded by a condenser and serves

to supply fresh liquid for the operation, while ex-

cess liquid is continuously returned to the flask

through the lower tube. A bag of collodion etc. is

suspended in the dialysing vessel, and means are

provided for connecting the apparatus with a

vacuum pump.

Ultra-filters; Simple method of preparing . E.

Knaffl-Lenz. Kolloid-Zeits., 1920, 27, 315—316.

An ultra-filter for use with a Buchner funnel or a

Gooch crucible may be prepared as follows:—A 3%
solution of collodion is poured into a crystallising

dish of the same internal diameter as the Buchner
funnel, or into a porcelain crucible of the same
internal diameter as the Gooch crucible, and is uni-

formly distributed by rotating the dish. As soon

as the ether has evaporated the dish is filled with

water three or four times, and finally the membrane
is removed by loosening it at the edges and allow-

ing water to flow betw^een it and the glass. It is

then placed in the Buchner funnel, which contains

a filter paper, and carefully pressed to the sides of

the funnel.—J. F, S.

Nephclometer; .4 neic a>ui the principles of

nepheiometne measurement. H. Kleinnianu,

Kolloid.-Zeits., 1920, 27, 236-241.

A NEW type of nephelometer is described, which de-

pends on the measurement of the height of a Tyn-
dall cone which produces the same intensity of

illumination in two liquids, one of which is a
standard. The apparatus consists of two glass tubes

each graduated to a suitable volume, and contain-

ing the liquids for comparison. These tubes are

plac^ side by side on a metal table before two
shutters which may be opened to any measured
amount. Into the glass tubes, two cylinders of

polished glass just dip, and the light passing

through these from the Tyndall cones iHuminates

the two liaivee of an optical system. The width of

the shutter opening is then reflated until the

two halves of the field are equally illuminated. The
height of the Tyndall cone is controlled by the width

of the opening of the shutters, and the intensity of

illumination varies directly with the concentration.

Experiments show that there is a strict propor-

tionality between turbidity and concentration in

the two tubes for the ratio 114 between the wncen-
tration in the two tubes. The instrument is easy

C
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to operate, and amounts of phosphoric acid (PjO,)
;

down to 0 0005 mg. in 25 c.c. or solution may be

estimated with it (cf. 3., 1920, 707 a) with an
average error of O'S % . An essential point is that the

siae of the particles in the tnrbid liquid is uniform.
—J. P. 8.

Gas analysis hy absorption and- titration. R, S.

Tonr. Chem. and Met. Eng., 1920, 23, 1104—1106.

For determining the volume of residual gas, after

absorption of one constituent by a suitable reagent,

a gas volume compensometer is employed. It com-
prises a gas flask, having a two-way tap at one end,

by means of which communication may be estah-

liMcd either with the absorption vessel or with one
limb of a manometer. The other limb of the mano-
meter is connected with the compensometer, which
is a closed tube or bulb completely enclosed by the
gas flask. At the end opposite to the two-way tap
the flask is connected with a water reservoir. After
filling the flask with water, the residual gas is drawn
in by putting the flask in communication with the
absorption vessel and running out water from the
flask. The tap is then turned to connect the flask

with the manometer, on the scale of which either
the correction factor or the corrected volume (at
760 mm., 0° C., dry) may be read off. The per-
centage of the constituent, Y, in the original gas
is determined from the formula (100-Y)/Y=
VJ /22"4NQ, where V =vol. of residual gas corrected
to standard conditions, J=valency of absorbed con-
stituent, N=normality of' reagent, and Q=c.c. of

reagent used for titration. The methods of cali-

brating the compensometer and of graduating the
manometer scale are indicated, and a nomograph
for the graphical solution of the above equation is

described.

—

W. 3. W.

Hydrogen ion concentration; Determination of' the
by means of indicators, i, Michaelis and A.

Gyemant. Biochem. Zeits., 1920, 109. 165—210.

On adding a solution of a certain hj;drogen ion con-
centration to an indicator a coloration of a definite
depth is obtained, and by estimating colorimetri-
cally the depth of the colour produced it is possible
to determine the hydrogen ion concentration. The
best conditions under which these estimations can
be carried out are described, and the formula for
calculating the results is given.—S. 8. Z.

Barium and strontium; Volumetric determination
of as chromates. I. M. Kolthoff. Pharm.
Weekblad, 1920, 57, 972—979.

Barium and strontium respectively can be quanti-
tatively precipitated as chromates by addition of
bichromate under suitable conditions, and the ex-
cess of chromate may be estimated iodometrically in
an aliquot part of the filtrate. Barium can be
accurately determined in the presence of strontium
or calcium, but strontium is not quantitatively pre-
cipitated as chromate from solutions containing
barium or calcium, (ftf. J.C.S., 1921, ii., 62.)

-^S. I. L.

Nitrogen; Micro-determination of in agricul-
tural materials. W. Geilmann. J. Landw., 1920,
68, 235—249.

A U8TH<n for the determination of nitrogen in very
small qAitities of such substances as proteins,
ammonium salts, etc., is described. It consists
essentially of a micro-^eldahl digestion, the
ammonia formed being distilled subsequently in a
current of steam or removed by a current of air,

abserbed in a d^mte quantity of standard acid,
and the excess of this then titrated. Directions are
given for the preparation of the reagents used,
means for preventing atmoepherio contamination,
etc.-W. P. S.

KjeldaM method for determining nitrogen- In-

vestigation of the . I. K. Phelps and H. W.
Daudt. j. Assoc. Off. Agric. Chem., 1920, 4,

72-76.

Ter results confirm those given previously (J., 1920,

351 a). Using the proportions given there, the 10 g.

of potassium sulphate may be replaced by 8’2 g. of

sodium sulphate. The influence of the reagents and
the apparatus on the accuracy of the modified

Kjeld^l process is indicated, and the desirability of

control by blank experiments in routine work is

emphasise.'—W. G.

Kjeldahl method modified for nitrates; Use of per-
manganate in the . I. K. Phelps. J. Assoc.

Off. Agric. Chem., 1920, 4, 69—71.

In the estimation of nitrates by the modified
Kjeldahl method using a mixture of sulphuric acid

and salicylic acid, the addition of potassium per-

manganate at the end of the boiling may cause the
loss of nitrogen and it should therefore be omitted.

—W. G.

Nitrogen determinations; Infl-uenee of potassium
permanganate on Kjeldahl . D. C. Cochrane.
J. Ind. Eng. Chem., 1920, 12, 1195—1196.

Thr addition of permanganate to the hot acid diges-

tion mixture did not cause loss of nitrogen, pro-

vided that the addition was made within 2 mins,
after cessation of boiling; the results obtained for

feeding-stuffs and fteces are more concordant and
uniformly higher when permanganate is used.

—W. P. S.

Amino-nitrogen ; lodometric determination of

in organic substances. H. H. Willard and W. E.
Cake. J. Amor. Chem, Soc., 1920, 42, 2646

—

2650.

The Kjeldahl estimation can be shortened by cool-

ing the mixture as soon as the organic matter is

thoroughly charred, adding dry potassium persul-

phate, warming carefully until the liquid is colour-

less, which requires about 1 min., and then boiling

to dteompose the excess of persulphate. The solu-

tion is then cooled, rendered just alkaline, and the
ammonia is estimated by Mding an excess of

standard hypobromite, leaving for a few minutes,
then adding potassium iodide and liydrochloric acid

and titrating with thiosulphate.—,1. C. W.

Methoxgl group; Volumetric determination of the
. J. Troeger and E. T. Tiebe. Arch. Pharm.,

1920, 258, 277—287.

The quantitative demethylation of cusparine by dry
hydrogen chloride (Troeger and Muller, J., 1915,

449) suggested the use of the method for the deter-

mination of methoxyl. Essentially the process con-

sists in heating the material (01 g.) in a stream of

dry hydrogen chloride, the temperature being
gradually raised until hubbies of gas are seen to

escape from the substance. The methyl chloride so

produced is collected in a nitrometer over 30—35%
sodium hydroxide solution. The results obtained

in a number of cases were not absolutely accurate,

but sufficed as a clear indication of the number oM
methox-yl groups present. The Zeisel methed is n^
applicable to compounds containing sulphur, but
the present method gave an approximate value in

the case of galipinsidphonio acid, although not in

another instance, (fjf. J.C.8., Feb.)—J. K.

Phosphatides ; Quantitative determination of .

D.'H. Brauns and 3. A. MacLaughiin. J. Amer.
Chem. Soc., 1920, 42, 2238—2250.

Animal or vegetable tissues which cannot be reduced
to powder, or solutions in volatile liquids, are dried

on a water bath with a mixture of anhydrous sodium
and calcium sulphates (cf. Robertion, J. Biol.

Chem., 1916, 24, 409). The dry material is extracted
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with afesolute alcohol at 50®—60® 0. in a Soihkt
apparatus. The extract is evaporated to dryness

and extracted with dry ether. The ethereal extract

is evaporated to 30—40 c.c., shaken with 15 c.c. of

a saturated solution of sodium chloride, and then
separated and evapforated to dryness and the residue
weighed. In this residue the phosphorus is

estimated oolorimetrically by Van Eck’s method (J.,

1918, 559 a) by reduction with stannous chloride,

the organic matter being first destroyed hy Neu-
mann’s method of heating with sulphuric and nitric

acids (Z. physiol. Chem.', 1902, 37, 130). As a check
on the phosphorus estimation, choline is estimated
as its platinichloride after acid hydrolysis and
amino-nitrogen is estimated by Van Slyke’s method
(ef. J., 1911, 771). From the results for choline and
amino-nitrogen the ratio of lecithin to kephalin is

established.—W. G.

See also pages (a) 77 ;
Nitrogen oxides (Taylor);

78, Phosphates (Hillebrand and Lundell); 79,
Graphite (Taylor and Selvig) ; 89, Spermaceti
(Bohrisch and Ktirschner)

; 92, Vicyanodiamide
(Harger); 93, Oxidation of dextrose (Witeemann);
94, Fat in skimmed milk (Mclnerney and Troy),
Proteins (Holm and Gortner); 95, Turbidity
standard (Wells), Carbonic acid in icater (Kolthoff);

98, Thymol (Mastbaum); 100, Explosives (Crismer).

Patents.

Calorimeters. Soc. des Hauts-Fourneaux de Rouen.
B.P. 145,437, 18.6.20. Conv., 10.6.19.

Tee combustible 6uid is supplied at a constant rate
to a burner placed within a chamber having con-
ducting walla, e.g., a hollow thick-walled copper
cylinder, surrounded by a jacket and provided with
means for supplying primary and secondary air for

combustion. Means are provided for measuring or
recording the temperature of the walls of the
chamber, which serves as a measure of the calorific
value of tfe combustible fluid.—J. S. G. T.

Combustible gases; Method of and means for deter-
mining the catorijic value of . Igranic Elec-
tric Co,, Ltd, From The Cutler Hammer Manu-
facturing Co. E.P. 153,817, 4.2.20.

Gas and air are supplied to a mixing chamber in
j

constant proportions by two wet displacement I

meters geared together and immersed in a tank so
j

that the gases are under similar conditions of tern- I

perature, pressure, and saturation. The mixed gas i

passes to a burner enclosed in a tube closed at the
top, 80 that the products of combustion are forced
to travel downwards through this tube. The heat
of combustion is absorbed by a stream of air which
passes upwards through an outer concentric tube,
the air being in a definite proportion determinea
i>y passing it through a third meter geared to the
other two meters. If the proportions are kept con-
stant, the temperature of the last*mentioned stream
of air gives a ^asure of the calorific value of the
U^s. The readings are taken by electric resistance
thermometers, and means are provided for com-
pensating for variations of the calorific value due

dilution of the gas with water vapour, variations
in the specific heat of the cooling gas with tempera-
ture, and incomplete transfer of heat to the cooling
gas.—W. F, F.

Analysis of gases; Apparatus for the continuous
. T. R. WoUaston. E.P. 153,637, 23.7.19.

A 8TUUSTB1CAL double acting pump delivers the gf»
nito two graduated vessels filled with inert liquid.
The pipe connexions are such that an absorption
vessel may be placed in circuit between the pump
and either receiver, or omitted from both circuits.

The liquid disjplaced from each receiver in a mven
period is continuously measured or weighed ay a
recording apparatus, and if one receiver includes
the absorption vessel in its circuit while the other
does not, the difference in the readings gives the
amount of gas absorbed,—W. P. F.

Gas-analysing apparatus; Automatic . 0.
Rodho, Afisr. to Svenska AHiebolaget Mono.
0.S.P. 1,351,129, 31.8.20. Appl., 26.1.20.

An automatic gas-analysing apparatus includes the
usual primary measuring vessel, absorption vessel,
and secondary measuring vessel, A branch pipe
including a small additional measuring vessel con-
nects the primary measuring vessel with the pipe
connecting the absorption vessel with the secondary
measuring vessel. This small additional vessel thus
^ntains neutral gaa, which is alternately forced
into the absorbing vessel and into the secondary
measuring vessel. This gas supplies the pressure
necessary to effect a measurement in the second
measuring vessel, and thus enables readings to be
obtained up to 100% aheorption.—W. F. F.

Qmntitative analysis of colour; Instrument for the
. A. E. Bawtree. E.P. 1*54,671, 25.8.19.

The operation of the instrument depends upon the
principle that any shade of colour may be obtained
by mixture in suitable proportions of two or more
of the primary colours, scarlet, green, and violet-
blue. Light from a single source is divided into two
parts, one of which illuminates the sample to be
tested while the other passes throu^ three or more
adjacent but not superimposed coloured screens or
filters, the coloured beame thus produced being sub-
s^uently combined. A calibrated device is pro-
vided^ for regulating the quantity of white light
illumirtating the sample and for determining the re-
latiye intensities of tW coloured beams transmitted
by the three coloured screens when the colour
afforded by the combined colours matches the colour*
of the sample. For the examination more especi-
ally of opaque objects, a slotted reflector is provided
in the path of the coloured beam, enabling the
sample illuminated by white light to be viewed
through the slot.—J. S. G. T.

Carbon, hydrogen, and nitrogen determinations;
New micro-combustion furnace for , W.
Dautwitz, Chem.-Zeit., 1920, 44, 963.

Tub furnace, which can be used for ordinary combua-
tions or for nitrogen determinations, is mounted,
together with absorption stands, on a single board
for convenience in moving. The combustion tube is

heated from the sides by gas jets from two parallel
gas tubes fed from three Bunsen burners which are
fixed to the board and adapted as supports for the
furnace. (C/. J.C.S., Feb.)-J. H. L.

Moisture in grain. E.P. 154^315. See XIXa.

Patent List.

The dates given in this list are, in the case of Applica-
tioDs for Patents, those of application, and in the caee of
Complete Specifications accepted, those of the Official
Journals in which the acceptance la aunonnoed^ Complete
Specifications thus advertised aa accepted are vben to in-
B^ction at the Patent Office immediately, and to opposi-
tion within two months of the date given.

I.-GENEEAL; PLANT; MACHINERY.
Applications.

American Coke and Chemical Co. By-product
condensers. 1553. Jan. 10. (tJ.S., 17. and 15.)

Brown, Autoclaves. 2531. Jan. 19.
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Cartner, Clewer, and Mather and Platt. Vacuum
filtration apparatus. 2799. Jan. 21.

Catlin Shalo Products Co. Decolorising-

materials. 1314. Jan. 10. (U.S., 25.4.16.)

Chem. Fabr. Worms. Distillation. 1575.

Jan. 10. (Ger., 6.8.17.)

Dinglera’che Maschinenfabr. A.-G. Purifying
gases and vapours. 1532. Jan. 10. (Ger., 1.9.13.)

Gerkcn. Furnaces. 1408—1410. Jan. 10.

Griffith. Grinding-machines. 1551. Jan. 10.

(U.S.. 18.4.18.)

Hernu. Apparatus for purifying and treating
gases. 1198. Jan. 10. (Fr., 9.12.18.)

Hodge and others. 1946. See VII.

Hulsmeyer. Separating air and gases from
boiler feed-water etc. 1505—6. Jan. 10. (Ger.,

11.11.13 and 11.10.15.)

Kestner. Abstracting gases from water by
metallic filters. 1399, 1400. Jan. 10. (Fr., 10.6
and 22.7.20.)

Kestner. Distillation of water. 1402. Jan. 10.

(Fr., 15.6.20.)

Kestner. Metallic media for fixing oxygen of

water in apparatus for abstracting gases from
liquids. 2275. Jan. 17. (Fr., 9.6.20.)

Kestner. Heating and decanting apparatus for

purifying feed-water. 2817. Jan. 21. (Fr.,

12 .6 .20 .)

Krause. Mixing granular substances. 1976.

Jan. 13.

Lundie. Filtering apparatus. 2070. Jan. 14.

Mather. Pre-heaters, heat-exchangers, con-
densers, etc. 1786. Jan. 11.

Reid. Furnaces. 2448. Jan. 18.

Rialland. Centrifugal separator for clarifying
liquids. 1746. Jan. 11. (Fr., 30.4.19.)

Rippl. 1528. See II.

Sialcnius. Centrifugal separators. 1248—1250.
1253—5, 1259—1262. Jan. 10.

Vaccaro. Desiccators. 2.581. Jan. 19.

Vernon. Tunnel ovens or kilns. 2036. Jan. 14.

Wade (Schneible). Distilling. 2003. Jan. 13.

Complete Specifications Accepted.

3701 (1918). Paterson. Filtering apparatus.
(156,270.) Jan. 19.

6069 (1919). Kirke. Boiler furnaces. (156,826

)

Jan. 26.

15,643 and 32,529 (1919). Kermode. Furnaces.
(156,834.) Jan. 26.

16,148 (1919). Derneden. Rotary furnaces.

(156,835.) Jan. 26.

21,188 (1919). McLaughlin. Pulverising appa-
ratus. (156,852.) Jan. 26.

24,516 (1919). Steinmuller. Travelling-grate
furnaces. (133,691.) Jan. 19.

24,936 (1919). Dorr Co. Sedimentation appa-
ratus. (183,716.) Jan. 26.

26,543 (1919). Gardiner and Storey. Furnaces.
(156,364.) Jan. 19.

28,278 (1919). South Metropolitan Gas Co., and
Parrish. See VII.

31,661 (1919). Soc. Milanese Impianti Ind. C.
Crespi-Squassi. Rotary pulveriser. (136,831.)

Jan. 19.

3496 (1920). Barron. See XIX.

5227 (1920). Kennedy. Crushing and pulver-

ising machines. (139,219.) Jan. 19.

18,203 and 18,396 (1920). Chem. Fabr. Weiler-
ter Meer. Centrifugal pumps for acids. (145,803
and 146,409.) Jan. 26.

II.—FUEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Applications.

Act.-Ges. f. Anilinfabr. Fuel for internal-com-

bustion engines. 1^9. Jan. 10. (Gdr., 8.11.19.)

American Coke and Chemical Co. Reflex coke
oven. 1552. Jan. 10. (U.S., 22.6.16.)

American Coke and Chemical Co. 1.5.53. See I.

Bates. Treating fuels. 2115. Jan. 14. U.S.,

6 .2 .20.)

Bates. Production of gas. 2212. Jan. 15.

(U.S., 19.2.20.)

Boardman and Madden. Steaming and aeration

of vertical retorts. 1810. Jan. 12.

Brooke and Whitworth. Apparatus for manu-
facture of gas. 1984. Jan. 13.

Brooke and Whitworth. Furnaces for making
producer-gas etc. 2393. Jan. 18.

Catlin Shale Products Co. 1314. See I.

Dickson. Gas-producers. 1774. Jan. 11.

Dolensky. Gas-producers. 1.587. Jan. 10.

(Ger., 22.2.17.)

Du Pont de Nemours and Co. 1322. See XII.

Foster. 1690. See IX.

General Oil Gas Corp. Gas manufacture. 2.580.

Jan. 19. (U.S., 9.8.20.)

Gros-se. Gas etc. purification. 1682. Jan. 10.

(Ger., 1.9.13.)

Halbcrgerhiitte Ges. 2310, 2696-7. See X.

Illing and Kelly. Production of asphalt from
petroleum etc. 2833. Jan. 21.

Jacobs. Improvement of inferior brown coals

and peat. 1510. Jan. 10. (Ger., 28.7.19.)

Jacobs. Production of gas-coal substitute. 1511.

Jan. 10. (Ger., 28.7.19.)

Jacobs. Recovery of methane. 1778. Jan. 11.

(Ger., 12.1.20.)

Mather. Fractional distillation of crude oil etc.

1785. Jan. 11.

Nielsen. Plant for distilling carbonaceous ma-
terials. 2120. Jan. 14.

Oddy. Distilling coal, peat, wood, etc. 2614,

Jan,

Pollacsek. Manufacture of briquettes. 1609.
Jan. 10. (Austria, 17.10.19.)

Polysius. Low-temperature carbonisation. 1230.
Jan. 10. (Ger., 1,2.18.)

Easchig, 1509. See III.

Rigby. Drying peat etc. 2372. Jan. 18.

Rippe. Continuous distillation or gasification

of organic matter. 1528. Jan. 10. (Ger., 25.8.15.)

Salenius. Drying peat. 1256. Jan. 10. (Sweden,
4.5.17.)

Complete Specifications Accepted.

14,750 (1916). Helps. Gas manufacture.
(156,812.) Jan. 26.



Tol. XIi.| No. 8.] PATENT LIST.

17,114 (1919). Dunstan and Thole. Treatment

of heavy oils. (156,284.) Jan. 19.

29,010 (1919). Stevens. Motor fuels. (135,514.)

Jan. 26.

30,930(1919). Hoover and Brown. Treatment of

shale. (156,396.) Jon. 19.

6932 (1920). Matsunaga and Aoki. Manufacture

of fuel briquettes. (157,007.) Jan. 26.

18,076 (1920). Dempster, Ltd., Knight, .and

Siddall. Coal or fuel carbonising and gas-making
plant. (157,036.) Jan. 26.

19,126 (1920). Still. Treating crude gas liquor

to obtain ammonia solution. (147,099.) Jan. 19.

III.—TAE AND TAH PEODDOFS.

Applications.

Andrews, Conover, John, and Euth. Purifica-

tion of naphthalene. 2554. Jan. 19.

American Coke and Chemical Co. 1.5.53. See 1.

Mauthner and Pfeifer. Production of halogen

derivatives from hydrocarbons. 1146. Jan. 10.

(Hungary, 20.11.18.)

Otto. Treatment of tar oils etc. 2297. Jan. 17.

(Ger., 17.1.20.)

Easehig. Eecovery of benzol hydrocarbons from
coke-oven gas. 1509. Jan. 10. (tier., 23.11.13.)

Complete Specipications AccEprsn.

2366 (1918). Steele and Robertson. Conducting
fusions with molten caustic soda or caustic potash.

(156,269.) Jan. 19.

15,454 (1920). Kinzlherger u. Co. Purification

of crude anthracene. (144,656.) Jan. 26.

IV.-COLOURING MATTERS AND DYES.

Applications.

Davies, and Scottish Dyes, Ltd. Production of

colouring matters of the anthraquinone series.

1991. Jan. 13.

Liiers. 1593. See XVIII.

Phillips. Artificial d,yes. 2193. Jan. 19.

Complete Specification Accepted.

14,767 (1920). Imray (Monsanto Chemical
Works). Manufacture of phthaleins. (157,030.)
Jan. 26.

V.—FIBEES; TEXTILES; CELLULOSE;
PAPER.

Applications.

British Cellulose and Chem. Manuf. Co., and
Dickie. Coating processes and apparatus. 2694.

Jan. 20.

British Cellulose and Chem. Manuf, Co., and
Addy. Manufacture of articles of plastic ma-
terials. 2695. Jan. 20.

Budde and Hendon Paper Works Co. Substitute
for celluloid. 2109. Jan. 14.

Clavcl, Treatment of cellulose acetate. 1911.
Jan. 12.

Dreaper. Manufacture of artificial silk etc.

2598. Jan. 19.

Gierisch and Waentig. Obtaining cellulose. 1562.
Jan. 10.

Gierisch, Waentig, and Krais. Production of
single fibres from hast fibre bundles, with simul-
taneous disintegration and removal of wood par-
ticles etc. 1566. Jan. 10. (Ger., 4.4.19.)

Kampf, Apparatus for reducing alkali cellu-

lose etc. 1832. Jan. 12. (Ger., 13.1.20.)

McKellar. Treatment of textile fibres to remove
grease, wax, etc. 1968. Jan. 13.

PoUacsok, Manufacture of mastic or binding
substance from sulphite lye. 1608. Jan. 10.

(Austria, 17.10,19.)

Sahner. Degumming etc. textile fibres. 2680.
Jan. 20.

Salmon. Bleaching fibres in manufacture of
paper. 2099. Jan. 14.

Soc, Anon, la Cellophane. Bands of cellulosic
material. 2.587. Jan. 19. (Fr., 4.3.20.)

Soc. Anon, la Cellophane. Straw, hair, etc.,

manufactured from cellulose material. K88. Jan.
19. (Fr., 4.3.20.)

Complete Specifications Accepted.

16,617(1919). Picard. Extraction of fibres from
flax straws or waste. (156,281.) Jan. 19.

16,861 (1920). Badische Anilin- u. Soda-Fabrik.
Manufacture of solutions of cellulose acetate.

(145,511.) Jan. 26.

VI.-BLEACHING ; DYEING; PRINTING;
FINISHING.

Applicationb,

Crompton. Treatment of printed fabrics. 2732.

Jan. 21.

Hermon and McKerrow. Production of orna-

mental effects on silk etc. 1881. Jan. 12.

Krautz. Means for dveing yarn on bobbins.

1343—6. Jan. 10. (Ger., 4.10 and 12.11.13, 12.1.14,

17.1.17.)

Kranlz. Drying textile materials. 1350. Jan.

10. (Ger., 15,1.17.)

Morgan. Dyeing-machines. 2418. Jan, 18.

Poliak. Production of stiffening agents. 1341.

•Ian. 10. (Ger., 6.11,19.)

Salmon. 2099. See V.

Complete SPECiFic.tTioNa Accepted.

23,232 (1919). Walsh and Tomlinson. Apparatus
for printing and sizing yarns etc. (156,302.)

Jan. 19.

25,437 (1919). Calico Printers’ Assoc,, and Cos-

tob-idie. Treatment of cloth. (156,913.) Jan. 26.

26,227 (1919). Hunt. Apparatus for bleaching

treatment of open fabrics. (156,359.) Jan. 19.

VII.—ACIDS; ALK.4LIS; S.YLTS; NON-
metallic elements.

Applications.

Brat. Recovery of lanunonia from peat. 1447—8.

Jan, 10. (Ger., 21.10 and 20.7.18.)

British Cellulose and Chem. Manuf. Co., and
Bader. Manufacture of pyrosulphates. 2693.

Jan. 20.

Delaroziere. Manufacture of sodium and potas-

sium ferrocyaaide. 2224. Jan. 17.
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Deuts.-Luxemburgische Bergwerta- u. Hiitten-

A.-G., and Hilpert. Treatment of waste snlphoric
acids. 1415. Jan. 10. (Ger., 12.5.16.)

Foster. 1690. See IX.

Helbronner and. Pipereaut. Manufacture of sul-

phuric acid. 1191. Jan. 10. (Fr., 29.4.18.)

Hodge, and Ovens and Sons. Sulphuric acid
valves. 1946. Jan. 13.

Lidholm and others. 2411. See XVI.
Lunden and Thorssell. Production of nitrogen

compounds. 2589. Jan. 19.

Lunden and Thors^U. Preparation of a mixture
of compounds of alkaline-earth metals and carbon
for absorption of nitrogen. 2914. Jan. 22.

New Jersey Zinc Co. 2104 and 2119. See XIII.

Parrish and others. 1790. See X.
Pearson. 2281. See XIII.

AVallin. 1687. See IX.

Complete Specifications Accepted.

24,386 (1919). South Metropolitan Gas Co., and
Parrish. Manufacture of sulphuric acid. (156,328.)
Jan. 19.

24,925(1919). AVade (Lindsay Light Co.). Manu-
facture of insoluble thorium compounds. (156,892.)
Jan. 26.

^,479 (1919). Dreyfus. Manufacture of acetic
acid. (156,916.) Jan. 26.

28,278 (1919). South Metropolitan Gas Co., and
Parrish. Means for drying salts. (156,963.) Jan. 26.

32,414 1[1919). Toniolo, and Officine Elettrochim.
Dr. Rossi, Production of hydrogen and mixtures
of hydrogen and nitrogen. (152,975.) Jan. 19.

19,126 (1920). StiU; See II.

19,67o (1920). Bea. Manufacture of copper sul-
phate. (147,689.) Jan. 26.

VIII.—GLASS; CERAMICS.

Applications.

Koppens. Tunnel kilns for pottery, lime-burn-
ing, etc. 1529. Jan. 10.

Pazeiczky. Producing spun glass. 1277. Jan.
10. (Ger., 7.4.19.)

Sutton, Colouring or treating glass etc. 2045.
Jan. 14.

Vernon. 2036. See I.

Complete Specifications Accepted.

11,002 (1920). Hollason. Manufacture of re-
fractory materials for furnace linings. (156,447.)
Jan. 19.

26,523 (1920). Rheinberg. Producing reflecting
surfaces on glass by means of metals of the plati-
num group. (156,472.) Jan. 19.

IX.—BUILDING MATERIALS.

Applications.

Berry. Manufacture of artificial stone, cement,
etc. fS19. Jan. 17.

Foster. Production of lime for building, together
with ammonia and a gas for power purposes. 10%.
Jan. II.

Ben.vi and Renyi. Bricks etc. 1356. Jan. 10.

(Austria, 10.1.14.)

Renyi and Renyi. Building materials for use as
wood substitutes. 1355 and 1358. Jan. 10. (Austria,
10.1 and 9.5.14.)

AVallin. Production of steiuholz from magnesia
and magnesium salts. 1687. Jan. 10. (Gor., 12.3.14.)

Complete Spbcxmcations Accepted.

18,844 (1918). Atkins and Colquhonn. Manu-
facture of bricks, clinker, etc. (156,820.) Jan. 26.

7901 and 11,042 (1920). Fabr. Akt. Kronstein.
Insulating and building material. (140,^1 and
142,111.) Jan. 19.

9786 (1920). Forrester (Internat. Isidations
Konip.). Manufacture of porous stones for thermal
insulating purposes. (156,442.) Jan. 19.

10,435 (1920). Holzbearbeitungs Qes., Haring,
and Voit. Drying wood. (141,727.) Jan. 26.

X.-METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applicatio.ns.

Ashcroft. Metallurgy of lead and zinc and their

sulphides. 2068. Jan. 14.

Ballantine. Manufacture of ferro chromium
alloys. 2592. Jan. 26.

Basset. Direct production of iron, steel, iron
alloys, etc. 1318-9. Jan. 10. (Fr., 2.10.18,

20.12.17.)

Bishop. Removing metallic constituents from a
mixture thereof, 1890. Jan. 12. (U.S., 14.1.20.)

British Thomson-Houston Co. Platinum alloys.

1920. Jan. 12. (U.S.,' 5.3.14.)

Cliff. Treating scrap iron. 2586. Jan. 19.

Corsalli, Enriching iron alloys poor in silicon and
manganese. 1655 and 1658. Jan, 10. (Ger.,

27.6 and 27.7.17.)

Corsalli. Smelting iron and steel scrap. 1656.

Jan. 10, (Ger., 8.5.18.)

Corsalli. Smelting. 1657, 1659, 1660. Jan. 10.

(Ger., 2.6.16., 18.9.13, 20.3.18.)

Corsalli. Furnaces. 1661. Jan. 10. '(Cler., 6.5.19.)

Davies. Steel or iron nickel welding. 1824 and
1826. Jan. 12.

Diepschlag, Regulating working of waste gases

in blast furnace operations. 1757. Jan. 11. (Ger.,

30.6.20.)

Dunkley and Ryan. White metal alloy. 2569.

Jan. 19.

Halbergerhiitte Ges. Purification of blast-

furnace etc. gases. 2310 and 2696. Jan. 17 and
20. (Ger., 1.12.20.)

Halbergerhiitte Ges. Air and gas purifiers.

2311 and 2697. Jan. 17 and 20. (Ger., 1.12.20.)

Knbasta. Heat treatment of steel. 1194. Jan. 10.

Linnmann. Production of raw or cast iron clip-

pings. 1206. Jan. 10. (Ger,, 28.4.19.)

Lohmann. Manufacture of blocks from wolfram,

molybdenum, etc. 1449, 1452-3. Jan. 10. (Ger.,

2 and 29.1 and 16.4.14.)

Lohmann. Manufacture of hard hut ductile tools.

1475. Jan. 10. (Ger., 7.12.18.)

Lohmann. Manufacture of hard alloys. 1480.

Jan. 10. (Ger., 7.12.18.)

Lohmann. Withdrawing carbon from alloys of

high melting temperatures. 1488. Jan. 10.

(Ger., 13.1.19.)
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Loke. Manufacture of ferrous titanium or re-

fined iron or steel. 14(M. Jan. 10.

Parrish, Weight, and South Metropolitan Gas

Co. Treatment of Taste liquor from wet extraction

of copper. 1790. Jan. 11.

Platt. Eepairing aluminium sheet and castings

and attaching copper, brass, steel, etc. thereto.

2849. Jan. 22.

Slatineanu. Electrolytic separation of platinum

from other metals 1500. Jan. 10. (Switz.,

19.12.19.)

Volmer. Production of copper coatings on non-

metailic materials. 1300. Jan. 4). (Ger., 12.11.19.)

CoMPLBTS SpBOmCATIONS ACCEPTED.

23,960 (1919). Ashcroft. Treatment of ores or

other metal-hearing materials. (156,866.) Jan. 26.

4864 (1920). Levoz. Manufacture of soft cast

iron. (140,756.) Jan. 26.

9651 (1920). Metropolitan-Tickers Electrical Co.

Iinproving the megnetic qualities of magnetisable

materials. (141,348.) Jan. 26.

26,523 (1920). Rheinberg. See Till.

XI.—ELECTR041HEMISTRY.

Applications.

Adam and Antonoff. Electric batteries. 1592.

Jan. 10.

British Thomson-Houston Co. (General Electric

Cc.). Electric furnaces. 2417. Jan. 18.

British Thomson-Houston Co. (General Electric

Co.). Electrodes, and methods of making same.

2911. Jan. 22.

Cattley. Accumulator plates. 1291. Jan. 10.

Electrosynthese Ges. Carrying out electro-

chemical gas reactions. 2269. Jan. 17. (Austria,

19.7.17.)

Juchli. Production of electric insulating ma-
terial. 1340. Jan. 10. (Switz., 8.8.19.)

Rankin, and Van Raden and Co. Electric

accumulators. 2899. Jan. 22.

Slatineanu. 1500. See X.

Complete Specificatioks Accepteo.

17,821 (1919). Akt. Kfafveindustri. Heating
mat^ial or performing chemical processes in electric

furnaces. (141,656.) Jan. 26.

7901 and 11,042 (1920). Fabr. Akt. Kronslein.
See IX.

9686 (1920). Assie. Electric furnaces. (141,352.)

Jan. 26.

15,775 (1920). Elektro-Osmose A.-G. Electro-
osmotic separation of substances. (144,710.) Jan. 19.

XII.—FATS; OttS; WAXES.

Applications.

Chadbourne. Manufacture of soap. 1460.

Jan, 10.

Du Pont do Nemours and Co. Removing odours
from treated oils. 1322. Jan. 10, (U.S., 13.6.18.)

Faester. Recovering oil from fish liver etc. 1647.
Jan. 10. (Norway, 16.10.19.)

Gonyer*, Reynard, and Lanoline Extractors, Ltd.
Treatment of wool fats etc. 2917. Jan. 22.

Wright. Manufacture of margarine etc. 2633.
Jan. 20.

Complete Specification Accepted.

25,213 (1919). Bollmann. Extraction of fat or oil

from raw materials. (156,905.) Jan. 26.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Applications.

Clerc and Nifaoul. Manufacture of zinc white.
1588. Jan. 10. (Fr., 15.11.19.)

Koilcr. Manufacture of synthetic resins. 2065.
Jan. 14.

New Jersey Zinc Co. Manufacture of French
oxide. 2104, Jan. 10, (U.S., 31.3.20.)

New Jersey Zinc Co. Manufacture of zinc oxide
2119. Jan. 10. (U.S., 28.6.20.)

Pearson. Manufacture of zinc oxide 2281
Jan. 17.

Complete Specifications Accepted.

9433 (1919). Lillie. Poison compositions for use
as antifouling paints etc. (156,827.) Jan. 26.

24,978 (1919). Howse. Solutions of phenol-alde-
hyde condensation products. (156,896.) Jan. 20.

29,417 (1919),
_

Nishizawa. Sulphide composition
for painting which resists the action of light and
heat. (156,971.) Jan, 26.

XIV.-INDIA-RUBBER
; GUTTA-PERCHA.

Applications.

Hopkinson. Products obtained from rubber^jon-
taining latex. 1769. Jan. 11. (U.S., 16.1.2(!.)

Hopkinson. Treatment of rubber-containing
latex. 1782. Jan, 11. (U.S., 16.1.20.)

Western Rubber Co. Rubber substitute. 1561.

Jan. 10. (U.S., 16.3.18.)

j

XV.-LEATOER; BONE; HORN; GLUE.

I Applications.
(

Burger. Tawing and currying leather. 1640.

Jan. 10. (Ger., 14.5.14.)

Cheni. Fabr. Worms. Tanning hides. 1577. Jan.

10. (Ger., 6.8.17.)

Chem. Fabr. Worms. Manufacture of tanning
agents. 1578. Jan. 10. (Ger., 31.5.16.)

Chem. Fabr. u. Asphaltwerke. Manufacture of

tanning agents and process of tanning therewith.

1583-4. Jan. 10. (Ger., 21.6 and 17.7.16.)

Lainplougb, and Townmead Construction Co.

Material for use a« a binder. 2467. Jan. 18.

Reubig. Clearing, removing colour from, and
finishing leathers. 1595. Jan. 10. (Ger., 25.7,16.)

CJoMPLETB Specification Accepted.

10,446 (1920). Jackson (Dorr Co.). Recovery of

proteids from waste liquors of the hide-treating

art. (156,444.) Jan. 19.

XVI.—SOILS ;
FERTILISERS.

Application.

Lidholm, and Wargbns Aktiebol. Producing
cyanamide from calcium cyanamlde. 2411. Jan.

18. (Sweden, 3.3.20.)
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Complete Specification Acotpted.

12,571 (1920). Hamler. Fertiliser dryers.

(143,846.) Jan. 26.

XVII.-SUGARS; STARCHES; GHMS.

Applioations.

Campbell. Manufacture of starch. 1800. Jan. 11.

Kowalski. Obtaining sugar from extractions and
molasses. 2286. Jan. 17.

Complete Specification Accepted.

22,774 (1919). Kowalski. Manufacture of a pre-

cipitate rich in albumen and poor in ash from raw
juices and waste liquors of sugar factories.

(132,798.) Jan. 19.

5VIII.—FERMENTATION INDUSTRIES.
j

Applications.
j

Bevan. Siphons for making beer etc. 2738—9.
!

Jan. 21.

Bevan. Vats for fermenting beer etc. 2740.

Jan. 21.

Luers. Production of colouring-medium for beers

etc. 1593. Jan. 10. (Ger., 17.12.19.)

XIX.-FOODS; WATER PURIFICATION;
SANITATION.

Applications.

Bartmann. Producing flour from corn. 2821.

Jan. 21.

BercpAfUer and GraHtam. Svnthetic milk. 1264

—

5.

Jan. 10. (Austria, 26.7.19, 7.1.20.)

Candy Filter Co. Destruction of micro-organisms
in liquids. 1190. Jan. 10. (Austria, 8.1.20.)

Cholet. Preserving meat, fish, etc. 2692. Jan.2u.

Daw. Treatment of sewage etc. 2295. Jan. 17.

Fitzgerald. Preparation of industrial substances

from blood. 2268. Jan. 17.

Hulsnieyer. 150-5—6. See I.

Kestner. 1399, 1400, 1402, 2275, 2817. See I.

Martin and Wallis, Manufacture of condensed
milk, 1906. Jan, 12,

O’ljougblin, Manufacture of feeding material
for animals. 1828. Jan. 12.

Prokop. Treatment of cereals. 2009. Jan. 13.

Wright. 2633. See XII.

Complete Specifications Accepted.

11,561-2 (1917). Lockett and Shaw. Apparatus
for purifying sewage etc. (156,816-7.) Jan. 26.

22,774 (1919). Kowalski. See XVII.

3496 (1920). Barron. Sand-filters. (156,424.)

Jan. 19.

11,664 (1920). Fairweather (Lysekils Mekani^a
Verkstads Akt.). DistilUngwater. (156,460.) Jan, 19.

I XX.-ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Api-lications.

! Bossliard, Strauss, and Elektrochem. Werke.
Production of condensation products. 1627-8.

j
Jan. 10. (Ger., 9.8.18, 4.7.19.)

I Braunig and Wohl. Production of glyoxal. 1241.

!
Jan. 10. (Ger., 29.6.16.)

Farbw. vorm. Meister, Lucius, u. Brnning,
Jlanufacture of complex anrothiophenois. 1579.

Jan. 10. (Ger., 22.4.16.)

Farbw. vorm. Meister, Lucins u. Briining.

Manulacture of phlorobutyrophenone, phloroiso-

I
hiityrophenone, and their bomologues. 1580.

;

Jan. 10. (Ger., 3.11.17.)

Haakh. Manufacture of oxyarylaldehydcs,

1576. Jan. 10. (Ger., 6.2.18.)

Manthner and Pfeifer. 1146. See III.

Morgan and Vining. Production of aromatic
aldehydes. 2480. Jan. 19.

Complete Specifications Accepted.

2366 (1918). Steele and Robertson. See HI.

24,388 (1919). British and Foreign Chemical
Proaueers (Rhein. Kampfer-Fabr.). Maufactnre
of 2)-cymene. (156,329.) Jan. 19.

14,767 (1920). Imray (Monsanto Chem. Works).
See IV.

17,795 (1920). Boehringer Sohn. Obtaining the

active ingredient of Lobeita infiaia, (145,621.)

: Jan. 26.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Dorian. Colour photography. 2720. Jan. 20.

(Fr., 21,1,20.)

Gorsky. Three-colour photography. 1879. Jan. 12.

Kuhn. Photographic printing processes. 1527.

Jan. 10. (Ger., 26.7.16.)

CojiPLETE Specification Accepted.

9895 (1920). Dourlen and Chretien. Colour
photography. (141,368.) Jan. 19.

XXII.—EXPLOSIVES; MATCHES.

Application.

Coleman. Method of making slow-burning
matches. 1977. Jan. 13.

Complete Specification Accepted.

4597 (1920). Eschbach. Manufacture of initial

explosive priming compositions. (156,429.) Jan. 19.
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SUica gel: Absorption (of vapourt] by . E. B.

Milter. Cbem. and Met. Eng., 1920, 23, 1165“

1158, 1210-1222, 1261—1254.

fsK phenomena of adsorption of vapours have been

investigated with silica gel, prepared by coagula-

tion of a colloidal solution of silicic acid, this

material being specially applicable inasmuch as it

is easily repr^ucible, is inert, and is stable even

at high temperatures. The factors ^rhich infiuenoe

the adsorption of vapours are the ratio of the

partial pressare of the vapour to its vapour pre^

sure at the temperature of adsorption, this ratio

being termed the “ corresponding pressure,” and

the compressibility of the adsorbed liquid, and to

secure activity of the adsorbent it must have as

Urge an mternal volume as possible made up of

spaces of minimum dimensions. Laboratory-scale

experiments were carried out on the adsorption

and recovery of sulphur dioxide, ether, acetone,

benaene, water, and petroleum ether. In the case

of sulphur dioxide the rate of flow was 40 c.c, per

min. per g. of gel, giving a time of contact of

0’8 sec. For a certain period adsorption reached

100%, after which it gradually fell to zero; at the
" break point ” for aliconcentrationB of the vapour

the gel showed 57% saturation. Size of the gel

partmles affects adsorption. Recovery of thesulphur

dioxide was effected by heating the gel to 100° C-

and introducing air: in this way any desired con-

centration may be oDtained. In experiments with

volatile solvents these were recovered after adsorp-

tion by heating the gel to 105° C. and then ad-

mitting steam. The amounts recovered with ether,

acetone, benaene, and petroleum ether were 84*7

and 90*4%; 82 and 98’5%; 86*6 and 96*5%; and
84‘7 and ^’6%, respectively; the results are ^own
graphically. The adsorption of water by the gel

IS increased if the water content of the latter is

5—7 % ;
to remove the water the gel is heated^ to

125° 0. in a current of air. A plant for effecting

adsorption on a semi-commercial scale is deacrilwd.

The results obtained with it prove the applica-

bility of adsorption by silica gel to industrial pro-

cesses such as air drying, recovery of gasoline

from gas wells and prevention of loss in storage

tanks, solvent recovery, recovery of vapours such

as sulphur dioxide and nitrogen oxides, and separa-

tion of gases from mixtures.—W, J. W,

Patents.

Centniugea. C. A. Fesca & Sohn, Assees. of L.
von May. E.P. (a) 137,827 and (h) 145,397,

12.1.20. Oouv., 26.6.15 and 18.6.19.

(a) The basket ot a centrifugal machine is made
without a top rim, and is mounted so that it can
be raised against an annular disc which rotates

in separate bearings and retains the solid matter.

When the basket is lowered (without stopping the

rotation) the solid material is automatically dis-

charged. (b) The annular disc has a cylindrical

upward extension forming a feed duct, above which
is a fixed feed hopper with inlet and outlet valves
controlled by one face eff a double cam, the other
face of which operates on the footetep bearing of

the basket, so that the various motions are operated
in correct sequence.—B. M. V.

Aetd-restsfiny receptacles, such as boilers, pipes,

and the like. F. Krupp A.-6. E-P. 1^,732,
2.7.20. Oonv., 17.6.18.

The inner wall of the vessed ie composed of acid-

listing iron, the outer wall of, e.g.y ordinary
iron, and the space between is filled with lead by
casting.—B. M. W,

Drying apparatus. T. AUsop and W. W. Sifeson,

Assrs. to The Philadelphia Drying hfochiaery
Co. U.8.P. 1,365,117, 12.10.20. AppL, 4.8.iP.

A NVMBEB of carriers for the goods to be dried are
disposed within an enclosure so that their vertical

ends form a number of transverse channels. Means
are provided for circulating air in a number of in-

dependent courses each comprising adjacent
channels.—J. 8. G. T.

Drying machine. M. F. Mangelsdorff. TT.8.P.

1,355,238, 12.10.18. Appl,, 14.9.18.

Heated air is admitted to a casing containing a
series of superposed trays, which are perforated
and divided into sections or leaves, each leaf being
capable of rotation about an axis which is at right
angles to the axes of the leaves of the tray next
beneath. The sots of leaves are, at intervals,
turned through 180° in succession, beginning at
the bottom, the material being fed in a uniform
layer to the top tray, and when dry, removed from
the bottom of the casing by means that prevent
escape of heated air.—B. M. V.

Desiccating liquids; Frocess and apparatus for
. R. F. Barker. T.S.P. 1,362,590, 21.12.20.

Appl., 23.6.19.

The liquid is atomised and evaporated to a viscous
state in a drying atmosphere, and collected on a
moving heated surface from which it is removed
when completely dry.—B. M. V.

Volatile solvents; Frocess oj recovering . U. J.

Ivebourveau and A. M. Taylor, Assrs. to Atlas
Powder Oo. U.S.P. 1,355,401, 12.10.20. Appl.,
5.3.20.

The solvent vapour is extracted from ite mixture
with air by means of acetone oil or aniline, which is

then distilled and the solvent vapour condensed.

-W. P. F.

Atr separatof. 6. 8. Emerick, Assr. to Emerick
Mill Co. U.S.P. 1.356,596, 12.10.20. Appl., 7.1.19.

The apparatus comprises a casing within which is

a chamber containing an upper and a lower re-

ceptacle with a space between the two. Walls con-

nected with and extending from the receptacles

form an air chamber around the space between the
receptacles. The material under treatment is fed

into the upper receptacle, and air is supplied

through an adjustable passage to the air chamber,
and passes through the space between the recep-

tacles and upwards through and around the upper
receptacle, carrying with it the lighter particles

which are deposited in and removed from tne outer

casing. The heavier particles pass downwards into

the lower receptacle and are discharged through
a separate outlet.

Compound still. A. C. Badger. U.S.P, 1,362,666,

21.22.20. App!., 29.1.17.

A CONTAINER 18 provided with a heater at the upper
part, a catch pan below the heater, and a con-

denser in the lower part. Outlets are provided

from the catch pan and condenser, there is an inlet

for liquid in the lower part of the container and
an inlet pipe within the oontainer leading to the
condenser from the vapour space above the level of

the liquid.—B. M. V.

Fractionating^olumn. L. V. Rogers. U.S.P.
1,363,485. 28.12.20. Appl., 7.7.19.

A FRAcnoNATiNG columu detachable from the boil-

ing vessel h fitted with an inverted conical ba^
over the vapour inlet at the bottom and with &
number of horizontal perforated baffle discs.

—L. A. C.
A
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Oravity-kiln. T. F. Anderson. U.S.P. 1,363,215,

28.12.20.

Appl., 26.5.20.

A TtTBULAR oven is arranged in a slanting position,

so that the material therein will travel downwards
by gravity, and is heated by hot gases in a channel

which first surrounds the oven and then leads verti-

cally away from it, so as to leave the top and mouth
of the oven unobstructed.—B. M. V.

Evaporator, R. D. Kehoe. U.S.P, 1,363,323,

28.12.20.

Appl-, 13.8.19.

In an evaporator the steam for heating is led verti-

cally downwards through the top of the vessel to a
heater in the lower part, and the entrainment
separator below tbe vapour outlet at the top is

arranged round the steam inlet so that tbe vapour
must pass close thereto.—B. M. V,

Mixing apparatus. F. A. Browne, Assr. to The
Barber Asphalt Paving Co. U.S.P, 1,363,561,
28.12.20. Appl., 12.4.17.

A ROTATING cylindrical drum is provided with sets

of baffles on its interior surface, the baffles of any
one set being substantially parallel to each other,

hut extending acroM the path of material coming
from an adjacent set.—B. M. V.

Gases, vapours and liquids; Apparatus for removing
mechanically mixed solids from . R. Wussow
and E. Schierholz. G.P. 324,260, 18.10.18.

Thb l^uid or gas is directed tangentially into a
cylindrical apparatus provided with spiral guides.

Outlet passages are connected with these guides

round the circumference of the apparatus and are

directed downwards. The particles of solid are
driven against the periphery of the apparatus and
pass into the outlet passages, while the purified

liquids or gases pass down through the centre and
out through a central outlet tube.—A. R. P.

Pulveriser; Botary . Soc. Milanese Impianti
Industrial! Cortese - Orcepi - Squassi. B.P.

136,831, 17.12.19. Conv., 17.12,18.

Seb U.S.P. 1,339,499 of 1920; J., 1920, 476 a.

Drying or partiaUy eliminating moisiure from
materials; Method of and apparatus for ,

H. B. Lowden. E.P. 155,493, 11.3.20.

See U.S.P. 1,339,771 of 1920; J., 1920, 476 a.

I>n/ing'Ouen; Facuuw , J, D. Taylor. U.S.P.
I,365,207, 11.1.21. Appl., 31.3.20.

See E.P. 136,703 of 1919; J., 1920, 144 a.

Lining for tanks. F, Schuler. U.S.P. 1,355,360,

12.10.20. Appl., 10.6.19.

See G.P. 318,033 of 1918; J., 1920, 356 a.

Separation of suspended matter from gaseous
fluids: Electric means for . E. MoUer, Assr.

to Tne Chemical Foundation, Inc. U.S.P.
1,362,128, 14.12.20. Appl, 7.3.12.

See F.P. 449,337 of 1912; J., 1913, 495.

Mixing liquid, semi-liquid, or viscid materuds;
Machine for . A. Sonsthagen. U.S.P.

1.363.368, 28.12.20, Appl, 4.3.20.

See E.P. 134,451 of 1919; J., 1920, 2 a.

Feeding material through rotating cyUnders whUe
subjected to roasting, mixing, or similar opera-

tions; Means for . A. Sonsthagen. U.S.P.

1.363.369, 28.12.20. Appl, 4.3.20.

See E.P. 140,880 of 1919; J., 1920, 436 a.

Furnaces; Apparatus for delivery of gas and air to

. G. and J. Keith. U.S.P. 1,363,513,

28.12.20. Appl, 14.10.18.

Sn E.P. 120,076 of 1917 ; J., 1918, 756 a.

Centrifugal separator. K. and A. Ward, U.S.P
1,363,699, 28.12.20. Appl, 11.6.18.

See E.P. 119,642 of 1918; 3., 1918, 723 a.

Lixiviation of granular and pulverulent material.
G. Grbndal U.S.P. 1,363,970, 28.12.20. Appl,
15.7.19.

See E.P. 137,930 of 1919; J., 1920, 239 a.

Drying liguids. E.P. 155,927. See XIXa.

UA.-FUEL; GAS; MINERAL OILS ANB
WAXES.

Sulphur in the coal bed; Distribution of ike forms
of . H. F. Yancey and T. Fraser. J. Ind.
Eng. Chem., 1921, 13, 36—37.

Analyses of samples of coal from different parts of

the coal face showed that pyritic sulphur is ex-
tremely irregularly distributed, but the organic
sulphur is much more uniform. There appears to
be no definite relationship between the occurrence
of organic and of pyritic sulphur. High-Sulphur
coals are ordinarily higher in both types than low-
sulphur coals, though organic sulphur makes up a
greater percentage of the total snlphur in the case

of low-sulphur coals. No difference was found in
the percentage of organic sulphur in washed and
unwashed coal, and no evidence was obtained of a
concentration of organic sulphur in the coal imme-
diately adjacent to pyrites deposits.—W. P.

Sulphur content of coke and gas in ike carbonisa-
tion of coal; Factors affecting the . A. R.
Powell J. Ind. Eng. Chem., 1921, 13, 38-35.

A DETAILED study been made of the changes the

pyritic and organic sulphur in coal undergo during
carbonisation. Pyrites itself is completely decom-
posed at 1000^ C., giving ferrous sulphide and free

sulphur and a trace of pyrrhotite or magnetic iron
sulphide. In coal the decomposition of the pyrites

b^ins at 300° and is complete at 600°, the reaction
reaching its maximum at 400°—500° C. From one-

quarter to one-third of the organic sulphur is

decomposed below 500° 0., forming l^drogen
sulphide. A small part of the organic sulphur gives

volatile organic sulphur compounds which find

their way into tbe tar. The remaining organic

sulphur undergoes a decided change in character

at 400°—500° C., and shows none of the properties

of the original coal sulphur. Coke practically

ceases to give off hydrogen sulphide above 600° 0..,

but if hydrogen or gas containing hydrogen is

passed through coke above 600° 0., a further

appreciable evolution of hydrogen sulphide is

obtained. The reaction appears to be reversible,

and for the removal of appreciable quantities of

sulphur large quantities of the gas containing
hydrogen must be passed through the coke at a

rapid rate.—W, P.

Colloidal fuels, their preparation and properties,

S. E. Sheppard. J, Ind. Eng. Chem., 1921, 13,

37-47. (C/.J., 1920, 395 E, 413 E.)

Two types of colloidal fuels are distinguished. The
A-type is stabilised by means of a fixateur ” or

protective colloid. Soaps, partiimlarly of the
alkaline-earth metals, such as calcium soaps, are

used as fixateurs. The B-type is stabilised by
peptisation ” (or partial solution) with tar or tar

distillates. The l^type are more easily prepared

than the A-type, but are not completely stabilised.

Colloidal fuel prepared by peptisation will remain
homogeneous for 3 to 4 weeks, after which tbe oil

and tar begin to separate. A second method of

peptisation consists in partial oxidation of the

cellulosic constituents of tbe coal. The machinery
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for compounding these fuels consists of a mill for

pulrerising the coal, coke, etc., storage and blend-

ing tanks for the oil bases, and mixing vessels. The

cost of manufacture is reckoned approximately at

$1'50 per ton, inclusive of fixateur.—W. P.

^y-ptodutl coke, anthracite, and Pittslnrgh mci
as fuel for heating koines. H. Kreisinger. J.

Ind. Eng. Chem., 1921, 13, 31—33.

The comparative values of by-product coke, anthra-

cite and Pittsburgh coal were examined, two steam

boilers of she size ordinarily used for heating an

average 7-room house being used for the tests. The
efficiency obtained with the coke was a little better

than that obtained with anthracite and 10—17%
better than that obtained with Pittsburgh coal.

Per lb. of fuel burned the coke was about 15%
better than the Pittsburgh coal, and the anthracite

about 9% better than the coke.—W. P.

Low-temperaiure coking of Utah coals. 0.

Monnett. Chem. and Met. Eng., 1920, 23,

1246—1249.

Eiftebn 30-lb. samples of different varieties of coal

were analysed and examined in regard to their

coking power in a 20-g. by-product apparatus at

540° and 700° C., the best ten being further tested

in an apparatus of 8-lb. capacity at a maximum
temperature of 1000° G. The tabulated results

give the amounts of tar, coke, and gas, as well as

the composition of tho last, and the calorific power

of the coal, and analyses of the coal are also quoted.

The conclusion arrived at is that Castle Grade coal

gives a fair grade of coke, but Sunnyside is the

best coking coal, and a good mixture consists of

equal parts of Standard and Sunnyside.—W. J. W.

Canadian lignite; Carbonisation of . E. Stans-

field. J. Ind. Eng. Chem., 1921, 13, 17—23.

(Cf. J., 1919, 67 a, 491a.)

New plant in the course of construction is de-

scribed. This consists essentially of a strongly

heated retort floor, inclined at an angle slightly

steeper than the angle of repose of the crushed

lignite. The material flows down the heated

surface from a hopper at the top, passing under a

succession of baffle plates, which control the thick-

ness of the layer. The rate of flow of the material

is controlled entirely by the rate of withdrawal from

the bottom of the retort. The retort floor should

be hottest at the bottom of the retort. Satisfactory

results have been obtained with a sm.all model of

the same design capable of treating 200 lb. of raw
lignite per hr.—W. P.

Ammonia; Influence of steam and gases on the yield

of from the carbonisation of coal and oil

shales. A. J. Franks. Chem. and Met. Eng.,

1920, 23, 1149—1154.

In the carbonisation of coal at low tmperatures

fnot exceeding 600° C.), tho predominance of

hydrogen over ammonia, and inert gases present,

operate against dissociation of the ammonia, and if

steam is introduced into the process it exerts a
mechanical action in removing the ammonia from
the reaction zone before decomposition takes place.

At high temperatures the protective action of

hydrogen is still more evidenced. At high tempera-
tures with steam, apart from the normal effwt of

the hydrogen, dissociation of the steam gives rise to

formation of large quantities of nascent hydrogen,
which effect the synthetic production of ammonia,
as indicated by Tervet (J., 1883, 445).—W. J. W.

Producer fire; Effect of cooling the on gas pro-

duction. H. Koschmieder. Brennstoff-Chem.,
1921, 2, 3-5.

Thb heat balance on steaming the producer fire is

examined. With large quantities of steam there^is

an increase in gas yield, but a decrease in calorific

value. At the same time there is an increase in the
yield of ammonia.—W. P.

Acetylene; Pyrogenic decomposition of in

contact with metallic catalysts. E. Tiede and
W. Jeniseh. Brennstoff-Chem., 1920, 2, 5—8.

The temperature at which decomposition of

acetylene commenced in contact with different

metallic catalysts was determined, and also the
percentage decomposition with each metal at
600° C. The most active metals in promoting de-
composition were iron, cohalt, nickel, copper, and
manganese. The differences observed in the action

of different metab are attributed to their varying
solvent power for hydrogen, except in the case of

the alkali metals, the activity of which is due to the
ease with which they form carbides. (Cf. J.C.S.,
Eeb.)—W. P.

Coal gas and air; Internal energy of inflammable
mixtures of after explosion. W. T. David.
Proc. Roy. Soc,, 1920, A, 98, 303—318.

About 10% of the heat of combustion of coal gas in

mixtures with air, has not been converted into

thermal energy when the maximum pressure of the
explosion has been reached, and an after-burning
continues for at least 0'25 sec. after this maximum
pressure has been attained. The following figures

show the distribution of the energy of combustion

at tho moment of maximum temperature for mix-
tures of gas and air containing respectively 15, 12’4,

and 9'7% of coal gas:—Internal thermal energy,

81, 78, 72'5% of the total heat of combustion of the

coal gas; available chemical energy in unburnt

coal gas, 10, 12, 9’5 % ;
beat loss to walls of vessel,

9, 10, 18%. Wf. J.C.S., Feb.)-J. F. S.

Combustions; Mechanism of some . H. von
Wartenberg and B. Sieg. Ber., 1920, 53, 2192

—

2202.

Carbon monoxide must be moist before it will react

with oxygen at ordinary flame temperatures, but

the amount of water necessary to promote explosion

of the ideal mixture is just the same whether the

oxygen is provided as such or as nitrous oxide,

and is roughly that quantity which corresponds

with a p.ArtiaI pressure of 0'5 mm. The carbon

monoxide flame contains hydrogen as well as formic

acid (Wieiand, J., 1912, 333 a), and therefore

Dixon’s theory of the mechanism of the combustion

(J., 1880, 370), in which the first stage is the union

of carbon monoxide and water to formic acid, is

completely proved. The union of hydrogen and
oxygen at 1000° C. also begins by a direct

addition, namely the formation of hydrogen per-

oxide, for the amount of this which may be proved

to be present in the products when the combustion

tube is rapidly cooled, is about one million times

as great as would be formed by the secondary oxida-

tion of water under the same (mnditions. The
hydrogen peroxide, however, rapidly decomposes

into water and oxygon, some of which changes to

ozone, which persists better than the hydrogen

peroxide. (Cf. J.C.S., Feb.)—J. C. W.

Gasoline losses due to incomplete eombustion in

motor vehicles. A. C. Fieldner, A. A. Straub,

and G W. Jones. J. Ind. Eng. Chem., 1921, 13,

51—58.

Analyses of exhaust gases have been carried out in

order to examine the gasoline losses in motor

engines due to imperfect combustion. The compo-

sition of the exhaust gases from individualmachines

varies greatly, the controlling factor being the air-

gasoline ratio supplied to the cylinders. The per-

centage of carbon monoxide in the exhaust gas

lies between 6 and 9%, the average for 23 cars

tested being 6’7%, and the heat lost in unbumt
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gases passing into the exhaust is about 30% of the

total neat value of the gasoline supplied. The
maximum loss takes place when operating for full

power on heavy load with rich mixtures.—W. P.

Oils and other liquids; Viscosity of as a
function of temperature. H. Schwedhelm.
Chem.-Zeit., 1921, 45, 41—42.

Dstebuinations of the viscosity of mineral oils at

different temperatures showed that the viscosities

may be calculated approximately by the formula

zlG = {z' fQ)Biri^ where z and z' are the absolute
viscosities at temperatures t and t', and G and H
constants, G and S have the following values:—
mineral lubricating oils, 0*01887—0*02357, 1*01485

—

1*01858; rape oil, 0*01887, 1*01218; water, 0*00145,

1*01278; alcohol, 0*000160, 1*00441.—W. P. S.

Coke-oven refractories, Hancock. See VIII.

Patents.

Furnaces: Pulverised fuel . L. H. Bergman,
j

E.P. 155,731, 17.3.20.
|

Air is injected into a combustion chamber through
1

two concentric nozzles, and powdered fuel is also

injected into the central nozzle to mix with the air.

The mixed streams of air and fuel are direct^
downwards towards the forward end of the com*
bustion chamber, and are then diverted to the rear

of the chamber and thence through an outlet lead-

ing to a boiler.—W. P. F.

Furnace and the process of combustion of pulveru-

lent and other fv^el adapted for steam boilers.

F. Seymour. U.S.P. 1,355,172, 12.10.20. AppK,
6,1.19.

Furl and air are mixed in the exact proportions

that are necessary for complete combustiou and
introduced as a blast into the combustion chaml^r,
which is provided with walls of refractory material.

The walls are heated to incandescence and the com-
bustible material is ignited in contact with them.
The maximum combustion tempeiature is obtained,

and the gas is brought into contact with a steam
generator after combustion U substantially com-
plete. The melted residue is discharged through
a water-cooled opening into a water-cooled ash-pit

without agglomeration.—W. F. F.

Distillation or gasification of organic matter or

minerals containing organic matter; Process of
[

and oven for the continuous . F. Rippl,

Assr. to The Chemical Foundation, Inc. U.S.P.

1,355,268, 12.10.20. Appl., 8.8.16.

The material is placed in receptacles and moved
along an oven passage which is heated externally.

In the preheating zone the oven is heated in one
part only at its sole and in another part only at its

lateral walls, whilst in the distillation zone it is

heated at its sole as well aa its lateral walls. In
the final zone the material is cooled by means of the
combustion air which is supplied to the oven,

—W. F. F.

Gas producers. J. M, Wallwin. E.P. 155,679,*

14.10.19.

In a suction gas producer having a circular stepped
grate with central apertures in the grate plates,

the plates are in the form of concentric truncated
con^ to facilitate the passage of ash. The bottom
plate includes a movable piece to allow of cUnker-
ing.—C. I.

Gas producer. Bergmann Blektrlzitats-Werke

A.-G. G.P. 323,769, 10.11.17.

The fire-^ate of a gas producer is roof-shaped and
is movalue along the direction of the ridge. In
order to prevent conglomeration and piling up of

the coke, and to effect its reduction to am^l frag-

ments, the fire-grate is further provided with pro-

i^tions which operate against other fixed projec-

tions and thereby impart an active movement to
the mass.—^W. J. W.

Hydrocarbons; Apparatus for treating . Art
of cracking [petroleum] hydrocarbons, J. W.
(^ast, jun., Assr. to The Process Co. U.S.P.
(a) 1,355,311 and (b) 1,355,312, 12.10.20, Appl.,
5.5 and 27.9.17.

<a) Thb vapour from a still bubbles through a body
of hydrocarbon oil contained in a reservoir and
then through a refiux condenser which returns the
condensed Liquid to the reservoir, whence it flows

by gravity through an overflow pipe into the still.

The vapour not condensed in the reflux condenser
passes into a main condenser, (b) In the apparatus
described in U.S.P. 1,353,316 (J.. 1920, 742 a), the

oil is filtered both before and aher passage through
the pipe element to remove ooke-forming matter.

—L. A. C.

Gasoline; Manu/ocfure of [from oil well pas].

G. H. Taber, jun., Assr. to Mexican Sinclair

Petroleum Corp. U.S.P. 1,363,487, 28.12.20.

Appl., 24.5.19.

Oil and gas are withdrawn from an oil well under
high pressure

;
a portion of the gas is released under

a lower pressure sufficiently high to prevent much
volatilisation of gasoline, a further portion is

then released at a still lower pressure, and gasoline

is extracted from this portion.—L. A. C.

[Afofor] fuel; Method of forming a liguid . A.
Hayes, Assr. to U.S. Industrial Alcohol Go.
U.S.P. 1,363,870, 28.12.20. Appl., 18.6.19.

Alcohol vapour is passed into a mixture of about
50 pts. of kerosene, 14 pts. of benzol, and 3 pts, of

ether,—L. A. C.

Coking retort ovens. W. J. Mellersh-Jackson.
From The Koppers Co. E.P. 155,316, 23.6.19.

See U.S.P. 1,312,372 of 1919; J., 1919, 710 a.

Lubricating oil; Process of punfying . C. H.
Hapgood, Assr. to The De Laval Separator Co.

,

U.S.P. 1,363,784, 28.12.20. Appl., 23,4.19. Re-
newed 17.11.20.

See E.P. 142,089 of 1920; J., 1921, 38 a.

Gas retorts and the like; ^fackines for charging
vertical . Goodall, Clayton, and Co., Ltd.,

C. R. Payne, and J. A. Archdale. B.P. 156,324,

6.10.19.

Furnaces [gas producers]; Botary grates for .

J. Lambot. E.P. 141,056, 31.3.20. Conv., 3.4.19.

Hydrogen. U.S.P. 1,363,488. See VII.

IIb.-DESTBUCTIVE DISTILLATION;

BEATING: LIGHTING.

Patents.

Wood alcohol: Process for the manufacture of .

L, F. Hawley. U.S.P. 1,363,730, 28.12.20. Appl.,

19.10.20.

Wood is treated with sodium carhooate and sub-

jected to deatructiTe distillation.—^L. A. C.

Setorts: Vertical [for distillation of bitu-

minous materials'], K. Barthel. G.P. (a) 323,958

and (») 323,959, 26.9.18.

I (a) Thb material is delivered from a preheating

: chamber, by means of a revolving hollow drum^ to

1
the uppermost of a series of superposed plates in a
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vertical retort, and is moved over the platea and
from one plate to the next lower one by rotating

scrapers. In the production of low-temperature tar

from bituminous materials, the hollow shaft carry-

ing the scrapers serves as a superheater for the
steam which is introduced, and a better distillation

is thereby secured. At the same time the tem-
perature of the gases is appreciably lowered and
their decomposition prevents, (s) In a vertical

retort provided with plates and scrapers, the pro-
ducts 01 distillation from different zones are drawn
off separately and their fractionation is thhs facili-

tated.—W. J. W.

Incandescence electric lamps; Filament for .

R. E. Myers and R. D. Hall, Assrs. to Westing-
house Lamp Co. U.S.P. 1,363,162, 21.12.20.

Appl., 14.5.15.

A riLAMBNT which tends to offset in use consists of

tungsten and at least two of a group of substances
including the oxidee of the alkalis, alkaline earths,
beryllium oxide, calcium oxide, and titanium oxide.

-J. S. G. T.

Distilling coal and other materials; Process of and
apparatus for . W. Thomas. tJ.S.P.

11.1.21. Appl., 15.11.16. Renewed 28.10.20.

See E.P. 110,217 of 1916; J., 1917, 1230.

ni.-TAB AND TAB PBODUCTS.

Sulphur in coal tar oils. Weissgerber. Brennstoff-

Chem., 1921, 2, 1—3.

The sulphur in coal tar oil exists mainly as com-
pounds containing the thiophene ring, either alone

or iu the form of condensation prc^ucts. These
compounds are very stable and so are particularly

difficult to remove. Metals have been used for the
puriffcation of the oils. The alkali metals act

vigorously atcomparatively low temperatures (110°

—

120° C.), but the reaction is much slower with the
heavy metals, and nickel steel and cast iron are

practically inactive. The use of sodium is out of

the question, not only on acscount of its prohibitive

price, but also because of the presence of phenols
in the oils. For practical purposes copper and zinc

have been much used, but here also the cost of

purification is high.—W. P.

Phenols from low-temperature tar; Action of
upon metals. TJ. Ehrhardt and G. Pfleiderer.

Brennstoff-Chem., 1921, 2, 9.

The solubility of metals in the oils from low-

temperature tar was determined. The oils used
were obtained by mixing ICK) c.c. of first running,
600 c.c. of the fraction of h.p. 150°—250° and 300
c.c. of b.p. 250°—270° C. Tne mixture was satu-
rated with water and was shaken with the metal
to be tested (in most cases in the form of strips)

in contact with air for a period of 4 weeks.
The amounts dissolved in mg. per sq. cm. wore as
follows: oopper, 6'5; brass, 0'6; (Jerman silver, 0*9;

zinc, 1'2; galvanised iron 0'73; nickel (wire), 0 09;
nickel-plated brass, 0*17; lead, 1*1

j

aluminium, 0 0;
tinplate, 0*22; sheet iron, 0'51; pickled sheet iron,

004; silicon iron (18%), 0*0; V2A-ste€l (Krupp),
0-0.—W. P.

IV.-COIOUBING MATTEBS AND DYES.

Patents.

Dyestuffs; Process of producing . E. Hart and
I. J. Stewart. E.P. 155,726, 21.2.20.

Finely divided vegetable matter, such as the wood,
bark, leaves, or the like of certain trees and shrubs,
is heated with a solution prepared by boiling sodium
i^bonate and lime in water and separating the
calcium carbonate by filtration. When extraction
of the colour is complete, the solution is filtered
and may be used direct for dyeing or may be con-
centrate to a paste or to dryness. A wide range
of dyestuffs can thus be extracted from different
varieties of the following species : eucalyptus, exo-
carpus, acacia, mallotus, casuariua, banksia. and
aster.—L. A. C.

Disazo dye. T. H. Learning and T. M. Susemihl,
Assrs. to National Aniline and Chemical Co.
B.S.P. 1,363,886, 28.12.20. Appl., 1.7.19.

Claim is made to a disazo dye having the formula.
(4)NH,*C,H/N:N{2)C„H,(l-OH,8-NH„5-

L- u I.. ^ ,

S0,H)(7)N;N*C.H,-(4)NH,,
wnich yields p-pheoylenediamine and tnamino-^
naphthol-4-sulphonic acid on reduction with
stannous chloride and hydrochloric acid, and dyes
cotton, wool, and natural or artificial silk, greenish
shades of black which can be developed on the fibre.

—L. A. 0.

V.-FIBRES; TEXTILES; CELLULOSE;

PAPER.

“ A$hi ” fibre; Microscopical examination, chemical
composition, and reactions of . M. Ishikawa.
Kogyo Kwagaku Zasshi (J. Chem. Ind. Tokyo),
2920, 23, 1153-1157.

“ Asai ” reed fibre resembles straw in regard
to the kind of cells, chemical composition, and
reactions. It gave the following analytical results;

Moisture 11’2%, water-soluble matter 3‘78%, ash
r24%, fat and wax 0*98%, lignin 147%, cellulose

! 49*8%, and pectin etc. 18*32%.—K. K.

Afechanical wood pulp; Determination of .

M. G. Kotibhasker. J. Soc. Dyers and Col., 1921,
37, 11—13.

The absorption of p-nitraniline by mechanical wood
pulp 18 constant under defined conditions, aperi-
ment indicating that pure mechanical wood pulp
in thin slices treated with the reagent in the pro-
portion of 2 g. to 40—60 c.c. of an apprc&imately
0*1% solution in dilute hydrochloric acid shows in
6—24 hrs. a constant absorption of 0*56—0*57%

.

The ^cess of p-nitraniiine is determined by adding
a known excess of titanous chloride to an aliquot
portion of the solution, say 10 c.c., boiling to effect

reduction, and titrating back the excess of titanous
salt with standard solution of iron alum. By this

means the mechanical wood in an unknown sample
can be determined with an error of not more than
about 2%, The absorption of p-nitraniline by jute
also shows a constant figure of 0*35—0*37%.

—G. F. M.

Sulphonic acids; Identification of in the form
of soifi formed with aromatic bases. C. F. van
Duin. Rec.. Trav. Chim., 1921, 40, 9^102.

Sulphonic acids can be identified by means of their
salts with aromatic bases (cf. Ambler and Wherry,
J., 1920, 815 a) and these salts can be analysed by
titration with N/10 sodium hydroxide in the
presence of phenolphthalein as indicator. This has
been applied successfully in a numbw of cases. (Cf.
J.C.8., Feb.)—W. G.

jSidpfiite-cellidosc waste liquors; Extraction of
with ether and benzene. B. Holmberg. Svensk
£em. Tidskr., 1920, 32, 56—67. Chem. Zentr.,

1920, 91, IV., 753.

The extraction of sulphite liquors with ether yields

a tarry substance and a white crystalline compound,
termed sulphite liquor lactone, (C^H^Oj.OCH,),.
The latter forms square plates or flat prisms, m.p.
250°—255° C., [«]o=-192° (in acetone at room
temperature), soluble in ether, alcohol, and met^l
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alcohol, very soluble in acetone, but only

slightly soluble in water. Sulphuric acid con-

verts the lactone into a monosulphonic acid; on
subsequent treatment with water a hydroxy-acid is

formed. The lactone is only slowly dissolved by

sodium carbonate solution, but is readily soluble in

sodium or potassium hydroxide, from which it is

precipitated by carbon dioxide. The hydroxy-acid
has the formula C,,H„(OH),(OCH,),CX),H: [<i]„=

+280° (in acetone at normal temperature). The
lactone combines readily with diazonium salts in

alkaline solution. It is probably the lactone of

diguaiacoltetramethylcarbinolcarboxylic acid.

-W. J. W.

Sericin. Turk. Set XKa.

Adsorption hy cellulose. Kolthoff. See XXIII.

Patents.

Textile fibres: Process of producing . R. A.
Marr. U.S.P. 1,362,723, 21.12.20. Appl., 26.3.17.

Renewed 10.5.20.

Plant structures containing fibrous material are
digested with a solution of a zinc salt, the digestion

being stopped before the binding substances which
hold the fibres together as filaments are attacked.

—A. J. H.

Woody constituents of vegetable fibres; Process for
removing by carbonising. Deutsche Woll-
entfettung A.-G. G.P. 325,885, 1.3.19.

The material is immersed in dilute acid, after which
it is rinsed with cold water before drying by heat.
Bast fibres absorb the acid more readily than woody
constituents, but also give up the absorbed acid
more easily on washing. For the treatment of flax

and hemp combings and waste derived from the
spinning of bast fibres, sulphuric acid of 1° B. (sp.

gr. l'()07) is effective.—W. J. W.

Cellulose solutions; Process for preparing . Z.
Ostenberg. U.S.P. 1,355,415, 12.10.20. Appl.,
1.11.16.

Cellulose is dissolved in a mixture of calcium
chloride with sulphuric acid of more than 60%
strength.—^A. J. H.

Cellulose or the like; System for the treatment of
. E. A. Kocher. U.S.P. 1,362,875, 21.12.20.

Appl., 27.2.17.

The apparatus consists of a container, into which
halogen acid gas may be forced under pressure, and
provided with means for agitating and varying the
temperature of the material therein. Means are
also provided for removing the halogen acid gas and
halogen acid solution from the container, for
separating these and for returning the halogen acid
solution, independently of the halogen acid gas, for
the treatment of the material.—A. J. H.

Acetate of cellulose; Manufacture of solutions, com-
positions, or preparations having a basis of .

H. Dreyfus. U.S.P. 1,363,763, 28.12.20. Appl.,
7.7.19.

See E.P. 131,669 of 1918; J., 1919, 834 a.

Semi-ceiUvlose ; Method of manufacture of .

T. and E. Kittelsen. U.S.P. 1,365,039, 11.1.21.
Appl., 5.4.19.

See G.P. 324,053 of 1919; J., 1920, 779 a.

Papsr-mofiinp machines. Process Engineers, Inc.,
Assees. of W. E. Metcalf. E.P. 145,440, 1^6.20.
Conv., 9.3.15.

Paper pulp reclaimers. C. 8. Bird. E.P. 146,891,
6.7.20. Conv., 21.1.16.

JJemovinp fibrous material from the bottom of
.[puip] digesters used in paper making. W. M.
Wallace. E.P. 156,025, 10.3.20.

Cellulose. G.P. 300,703. See XXII.

VL—BLEACHING; DYEING: PBINTING;

FINISHING.

Patents.

Dyeing Taw fibrous stock; Method for . P.
MacIntyre. U.S.P. 1,355,797, 12.10.20. Appl.,

16.9.19.

raw material in bulk is treated with a dye
liquor^ and the dye is then oxidised by forcing an
oxidising agent through the mass.—A. J. H.

Washing and drying clothes; Process for . A. R,
Willford, Assr. to The Electric Ozone Co. U.S.P
1,362,658, 21.12.20. Appl., 8.3.17.

At all stages in the washing process (washing,
water extracting operation, mangling, and tum-
bling and shaking operations) the clothes are sub>
ject^ to the action of ozone, and they are after'
wards dried in a room containing ozonised air.

—A. J. H.

Bleaching agent. E.P. 147,535. See VII.

V1I.-ACIDS: ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Nitrites and nitrates; Beduction of . 0.
Baudisch and P. Mayer. Biochem.-Zeits., 1920,
107, 1-43.

Nitbites are reduced quantitatively by excess of
ferrous hydroxide in neutral and alkaline solution.
In boiling solutions made alkaline with carbonates,
nitons oxide and ammonia are chiefly formed. In
boiling caustic alkali solution the nitrite is reduced
quantitativly^ to ammonia. Alkali nitrates are re-
duced quantitatively to ammonia by ferrous hy-
droxide in neutral solution and in alkaline solution
containing 28% of sodium hydroxide. Starting with
neutrality the amount of nitrate reduced dimin-
ishes with addition of alkali until the alkali content
is 6'5% NaOH when a minimum is reached; beyond
that limit the amount reduced increases with the
increase of alkali until the maximum is reached at
28% NaOH. Up to a concentration of 6’5% NaOH
the presence of oxygen is necessary for the reduc-
tion with ferrous hydroxide. With higher alkali
concentrations reduction also takes place in the
absence of oxygen. Up to an alkali concentra-
tion of 6'5% NaOH the amount of nitrate re-
duced is proportional to the amount of oxygen
present in solution or absorbed by the ferrous hy-
droxide. The above observations may be utilis^
for the estimation of nitrites and nitrates separately
and when together.—S. S. Z.

Salts; Double decompositions of and the phase
. rule. E. Rengade. Comptes rend., 1921, 172,

60-62. m. J., 1917, 961.)

In a discussion of Raveau^s work (J., 1920, 819 a)
the author coneiders the effect of the addition of a
small amount of water to a mixture of eodium
nitrate and ammonium chloride and shows that at
the ordin.iry temperature there are only two
ternary mixtures, NaNO,—NH*NO,—NH^Cl and
NaNO,—NH,C1—NaCl, which can exist without
change in contact with a small amount of water.
All other mixtures of the two, three, or four salts
containing the four ions will decompose giving;^



VA XL. Ko. 4.1 Vl vn,—acids ; ALKALIS ; SALTS j NON-METALUO ELEMENTS. U5a

according to the conditione, one or other of the

ternary mixtures mentioned.—W. G.

Uydrogen cyanide; Detection of in air. A.
Sieverts and A. Hermsdorf. Z. angew. Chem.,

1921, 34,3-5.

Fu-teb-papbb is dipped in a solution of copper

acetate and benzidine acetate and then exposed in

the atmosphere to he tested; a blue colour appears

on the paper within 7 secs., if the air contains more
than 15 mg. of HCN per cb. m. The copper acetate

solution (2‘86 g. per 1.) and benzidine acetate solu-

tion (475 c.c. of cold saturated benzidine acetate

solution and 525 c.c. of water) are kept separately

and equal volumes are mixed immediately before

U3e —W. P. S.

Bydrogen arsenide; Preparation of -— of high

purify, and ifa quantitative determination. H.
Thoms and L. Hess. Ber. Deuts. Pharm. Ges.,

1920, 3*, 483-489.

PiTRB hydrogen arsenide is conveniently obtained

by the action of water or acids on calcium arsenide,

and the difficulty and danger of preparing this

latter substance can be entirely obviated by adding

a neutral diluent such as sand (5*5 kg.) to the

mixture of powdered arsenic (31 kg.) and coarM
calcium filings (2 4 kg.). The mixture is placed in

a sheet iron container enclosed in a second vessel,

and ignited by means of a mixture of potassium

chlorate and magnesium. The mass glows intensely,

but no flame and but little arsenious oxide is pro-

duced. The arsenide is removed when coM and
ground to a coarse powder which may then be used
instead of sand as diluent in the same proportion in

succeeding preparations. The evaluation of calcium

arsenide is carried out in a nitrometer charged with

brine, the hydrogen arsenide being absorbed from
the evolved gas by cupric chloride solution. Calcium
arsenide prepared as above gives about 37—38%
of hydrogen arsenide containing about 0'004% by
weight or 14% by vol. of hydrogen. The remainder
of the arsenic in the metailic arsenide appears as a

brown powder (probably solid hydrogen arsenide) in

the reaction vessel. Aqueous solutions of hydrogen
arsenide undergo rapid decomposition with the

formation of metallic arsenic which
^

remains in

colloidal solution. The decomposition can be
followed by titrating the solution with iV/lOO

iodine, when the arsenide is oxidised first to

arsenious acid, and then, if the solution is rendered

alkaline with a bicarbonate, to arsenic acid in the

usual way. {Cf. J.C.S., Feb.)—G, F. M.

Bromine; Technology of . W, Huttner. Chem.-
Zeit., 1921, 45, 49—51.

A DE8CBIPTION of methods used for the manufacture
of bromine; the general process consists in the de-

composition of fcomides by chlorine {cf. Kubi-
erschky, J., 1914, 135), but the electrolytic process

is used in a few works. In Germany, the produc-
tion of bromine rose from 7600 kg. in 1^7 to 866,000

kg. in 1911
;
during the same period, the produc-

tion in America increased from 5000 to 3,236,000

kg.—W. P. S.

A.inmonia. Franks. See IIa.

Mercuric chloride and lead salts. Sasse. See XXIII.

Patents.

Bleaching and disinfecting agenfs; Production of

. G. KeTMzty and B. Wolf. E.P. 147,535,

3.3.20.

Conv., 12.7.19.

A MiXTXjKB of 1 pt. of basic magnesium hypochlorite

and 3 pta. of sodium bicarbonate, which is stable in

the dry state, yields a solution wnich after 10 mine,

contains ^%. and after 4 days 90% of the active

chlorine of ^e hypochlorite. The slow decompo-

sition compensates for the loss of chlorine on stand-
ing, and the mixture thus gives a solution of which
the chlorine content is maintained better than in

the case of other bleaching agents.—C. I.

Alkall-metal compounds; Process of produdr^g
tcater-soluble from water-insoluble sub-

stances. H. S. Blackmore. U.S.P. 1,3^,381,
12.10.20. Appl., 19.3.17.

Insoluble minerals containing alkali compounds
are treated with a non-acid silicofluoride.—0. I.

Alkalumetal compounds; Process of producing
water-soluble from water-insoluble sub-

stances. H. S. BlacWore, Assr. to Kali Co. of

America. U.S.P. (a) 1,355,588 and (b) 1,355,794,
12.10.20. Appl., 14.12.18.

(a) Silicates containing potassium are exposed to
the action of a silicofluoride of a metal of the iron

group, whereby the potassium is converted into a
compound soluble in hot water. (b) Alkali com-
pounds are extracted from insoluble silicates by
exposing them to the action of an alkali silico-

fluoride, separating the resulting soluble product
and treating it with a chemical reagent to produce
a still more soluble alkali compound.—A. R. P.

Alkali-metal salt mixtures; Process of treating
. J. A. Cullen. U.S.P. (a) 1,363,091 and

(b) 1,363,092, 21.12.20. Appl., 26.3.19.

(a) In potassium-salt mixtures containing car-

bonates, the latter are precipitated, and a soluble

sulphate is added to the solution in excess of the

amount required to combine with the potassium

which is not already united to the sulphate radicle.

(b) After precipitating the carbonates with lime, a

soluble haloid salt is added to furnish the acid

radicle for the potassium. In both cases the

pota^ium salt is recovered by concentration and

crystallisation.—W. J. W.
* %

Hydrocyanic acid; Process of recovering —
6. H, Buchanan, Assr. to American Cyanamid
Co. U.S.P. 1,356,384, 12.10.20. Appl., 12.11.19.

An impure cyanide containing 40% of calcium

chloride and 15% of lime is made into an emulsion

with water, treated with a dilute mineral acid, and
heated.—0. I.

Saifs; Process for decomposing in pans. F.

Brandenburg. G.P. 324,269, 27.10.17.

In the working of spent pickle liquor to ferric

oxide, the decomposition vessel is charged with

previously prepar^ ferric oxide, heated, and the

spent liquor then added gradually and continuously

with constant stirring. A similar process is appli-

cable to the treatment of waste liquors containing

ferrous sulphate, magnesium chloride, sodium hi-

Bulpbate, etc.—^A. R. P.

Svlphvr; Purification of . J. J. Hood. E.P.

155,692, 26.10 and 17.11.19.

A SOLUTION of sulphur in carbon bisulphide, such as

that obtained from spent oxide, is purified by
agitation with 1—2% by vol. of sulphuric acid

(sp. gr. 1'8), whereby a considerable quantity of

tarry matter is precipitaled. The mixture is then,

either before or after filtration, agitated with 5

—

10% by vol. of water and the aqueous layer con-

taining the impurities removed. Finally, the

sulphur solution is filtered through alumina or

bauxite and the carbon bisulphide evaporated,

leaving a residue of pure sulphur.—A. R. P.

Hydrogen; Process for producing . R. H.
Ohlinger. U.S.P. 1,363,488, 28.12.20. Appl.,

20.4.20.

A HVDBOCABBON heated to 500'*—^900° 0. is intro-



116 a Cl. Vin.—CLASS; CERAMICS. [Idi.26, IKL

duced into a decomposition cliamber maintained at

1100°—13000 0 _L. A, 0.

Nitrk acid; Production of concentrated nitroue

gases and . Norsk Hydro-Elektrisk Kvael-
etofaktiesebkab. E.P. 1^,071, 24.12.19. Conv.,
21.10.16.

See U.S.P. 1,316,950 of 1919; J., 1919, 817 a.

Zinc oxide; Treafitvfl . New Jersey Zinc Co.,

Assess, of F. G. Breyer and E. H. Bnnce. E.P.
138,924, 12.2.20. Conv., 9.8.18.

See U.S.P. 1,339,544 of 1920; J., 1920, 489 a.

Electrical treatment of gases. U.S.P. 1,363,827.
.See XI.

Vin.-GLASS; CEBAMICS.

SUica glass; Double refraction and crystalline siruc-
iwre of . Lord Rayleigh. Proc. Roy. Soc.,

1920, A, 98, 284—295.

Glasses in general have no double refraction, es-
cept that due to had annealing, but silica glass

shows weak double refraction (about 1 /60th that of
crystalline quartz), which can only be accounted for
by accepting that the glass has a crystalline struc-
ture. In a mass of silica which has been melted,
but not drawn or blown, the structure consists of

doubly refracting grains, with dimensions about
0 5 mm., oriented at random. The grains are very
persistent and individually survive a re-melting of
the material. If the grained material is drawn out
while soft, the grains are elongated into crystalline

fibres or ribbons. These fibres always give
“ straight extinction ” in the polariacope, and
their length is along one axis of the ellipsoid of
optical elasticity, but apparently not always along
the same axis. If the material is bent or twisted,
tne fibres follow its course unbroken, and are always
extinguished in the polariscope if the nicols are set
along the tangent and normal to their direction at
any point. Fused silica sometimes contains isolated
small inclusions of quartz, with angular outlines,
which have escaped vitrification. These are con-
spicuous in the polariscope by the strain effects

they produce in the surrounding glass.—J. F. 8.

Befractory materials used in coke-oven construc-
tion; Properties of . W. C. Hancock. Iron
and Steel Inst,, Carnegie Scholarship Mem., 1920,
41—63.

Test-pieces were made of Stourbridge clay mixed
with varying proportions of “ grog ” made from
the same clay fired to about 1400° C., sometimes
with the addition of ganister to increase the silica

content. An abrasion test was devised in which
one test-piece was rigidly fixed whilst another was
caused to pass backwards and forwards over its

surface. I^en both surfaces had the same com-
position the abrasion was the same for both. Clay
surfaces without grog showed least abrasion. Fine-
grained surfaces Buffered less abrasion than coarse-
gained, whether the coarser grain was due to an
increase in quantity or size of the grog. Increasing
the size of the grog particles tended to decrease
the por<»ity and increase the density. Tests on
permeability to air at ordinary temperatures
showed a decreasing permeability as the proportion
of gro^ was increased, and also a decreasing per-
meability as the particles became finer. A few heat
expansion tests were made with the following
results: Clay, 0-33% at 750° 0., 070% at 950° C.,
and 0'74% at 980° 0.; mixture of 80% of clay and
20% of 30-me8h grog, 0 34% at 800° 0. and 0'47%
at 900° C.; mixture of 60% of clay and 40% of

1 in.-mesh grog, 0‘40% at 860° C. and 0'46% at
990° C. The presence of soluble salts in coals has

a great infiuence on the life of the lining of coke
ovens. By washing the coal with water a certain
proportion of the salts can be removed, according
to the size of the particles and the method of
washing. Thus with three coals, ground to pass
a A in-mesh sieve, 49%, 48%, and 73% respectively
of the soluble salts were removed by treatment with
warm water on a hot plate for 8 hrs. No relation
between the chlorine content and total salt content
of different coals could be established. By heating
fireclay with coal at 1450° C. the alkali content of
the fireclay was considerably increased when un-
washed coal was used, the increase being less with
washed coal. The presence of moisture appeared
to favour the incorporation of alkali into the
refractory.—E. H. B.

Cloys; Effect of aluminium chloride upon .

H. P. Reinecker and J. 6. George. J. Amer.
Ceram. Soc., 1920, 3, 994—996.

i

Incbbasino amounts of aluminium chloride, vary-
ing from 0'05 to 0‘6% of the dry weight of the clays,
were added to North Carolina and Georgia kaolins
and to Tennessee ball clay No. 6. In a subsequent
series of experiments sufficient ammonia was ^ded
to pr^ipitate the alumina. The mixtures were
made into briquettes and bars, and the water of
plasticity, drying shrinkage, and modulus of rup-
ture in ihe dry state determined. Aluminium
chloride, with or without ammonia, did not notice-
ably affect the plasticity, the greatest change being
observed with 04 and 0*5% AljCIj+ammoma. The
addition of aluminium chloride reduced the ^ing
shrinkage of the two kaolins, but the ball clay
showed alternate phases of reduced and increased
shrinkage, as also did the kaolins in presence of
aluminium chloride with ammonia. The only clay
which showed a marked increase in strength in the
dry state after adding aluminium chloride was the
Carolina kaolin, and this effect was destroyed by
ammonia; the dry strength of the ball clay was
decreased by aluminium chloride. These effects are
attributed to tbe aluminium chloride in solution
and to the acidity produced by its dissociation. If
larger amounts of aluminium hydroxide are present,
there may be a gain in strength due to the colloidal
precipitate formed.—A. B. S.

Clay; Influence of grog in admixture with ,

W. C. Hancock. Trans. Ceram. Soc., 1919-20,
19. 149—152.

Small test-pieces were moulded both from a neat
Stourbridge plastic clay and also from the clay
mixed ^th grog, and were weighed at once. After
drying in the air and in an oven at 105® C, they
were again weighed, and the amount of tempering
water thus determined. Less water was required
when grog was present than for the neat clay. The
amount of tempering water decreased as the per-
centage of grog of a particular grade increased,
but increased when finer-grained grog replaced the
coarser grog. In another set of experiments it was
found that the finer the grog the more water was
attached to it, but the amount of water attached
to a particular grade seemed to diminish as the
ratio of grog to clay increased. The discrepancy
between the figures in the two cases was attributed
to tbe latter mixtures being less thoroughly worked
and stored for a much shorter time before moulding
than the former.—H. S. H.

Contraction of some Quaternary [ceramic] mixtures
ffred to different temperatures. H. S. Newman.
Trans. Ceram. Soc., 1919-20, 19, 132—139.

Slabs were prepared from ball clay, china clay,
stone, and flint in varying proportions, and some
of each batch were fir^ in a saggar to cones la,

6a, and 8. Half were then dipp^ in a lead glaze
and half in a leadless glaze and fired to cone 3a.
The contraction at cone 016 waa lees in the majority
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of cases than the dry contraction, shoiring that at

a certain temperature there is an expansion, pro^
ably due to the liberation of combined water.

Until the proportion of stone to flint falls below

3;2 the replacing of ball clay by china clay

raises the contraction, and after this proportion is

passed the reverse action takes place at the tern*

perature of cone la. For cones 6a and 8 the pro-

portion of stone to flint must be below 2:3 before

the reversion occurs. The contraction does not

always rise with the temperature, but with some
mixtures it reaches a maximum and then falls

again. The gradual substitution of one clay for

the other, with the other materials remaining

constant, does not have a direct bearing on the con-

traction, nor does the change from stone to flint

whilst keeping the clays constant. A large varia-

tion may be made in the proportions of ingredients

used without affecting the working properties or

causing crazing or peeling,—H. 8. H.

Porcelain body; Time and temperature of burning

as factors influencing the constitution and micro-

structure of , A. A. Klein. J. Amer. Ceram.
Soc., 1920, 3, 978-983.

Fubthek results, confirming those in a previous

paper (J., 1916, 1220; cf. Mellor, J., 1917, 550), are

given to show the effect of high temperatures in

determining the constitution and microstructure of

porcelain. Several samples of green table ware were
Durned at cone 13—14 (1348° C. by pyrometer) with

a soaking period of 12—18 bra., some of the samples
being re-fired five timea, i.e., with soaking periods

varying from 12—18 hrs. to 72—108 brs. One
sample was fired in a pot-furnace to cone 15 for 1 hr.
After one firing the felspar had melted completely,

the kaolin had completely dissociated, formii«
amorphous sillimanite and an extremely small
amount of fine crystalline sillimanite,- and the
solution of quartz was insignificant. After six

firings there was a small increase in the amount of

crystalline sillimanite and a decrease in the amount
of quartz from 30 to 15%, the quartz grains being
CTaaually rounded by solution. Tbe sample fired

tor 1 hr. at cone 15 contained no amorphous silli-

manite, but relatively large crystals of that mineral.
Only the larger quartz crystals remained, these
being well rounded, and only 6% of free quartz was
left. The results show that, for the particular body
used, the actual temperature of burning has a much
more marked effect than the time of soaking on the
constitution and structure of the porcelain.

—A. B. S.

Lime in earthenware bodies. A. Heath and A.
Leese. Trans. Ceram. Soc., 1919-20, 19, 93—105.

Plaiks were made from a body consisting of ball

clay (30), china clay (26), flint (30), stone (8*25),

and whiting (6*75%), and fired in a works kiln. The
lime and stone were ground together. The 1<W8 from
crooked, cracked, etc. ware was less than for
ordinary earthenware fired at the same time. On
treating with ordinary glaze and firing, tbe plates
all crazed, harder firing producing worse effects.

The contraction was less than for the body without
lime, so that the Umo does not act as a flux at the
temperature reached. No sign of crazing was found
(even when the whole of the stone was replaced by
whiting) on using a glaze of the composition,
(K,0 0*847, Na,0 0*267, CaO 0*449, PbO 0*237),
0-533 A1,0„ (4*3 SiO„ 0*983 H. S. H.

Ceramic ware; New method for use in firing .

K. M. Bailey. Chem.-Zeit., 1921, 45, 75.

Hoi filtered air or other gas is passed into saggers
or muflies so as to maintain a pressure of about
5 mm. water column therein, air or oxygen being
used for oxidising, nitrogen or carbon dioxide for
neutral, and hydrogen or carbon monoxide for re-
ducing atmospheres. By this means coal of any

kind may be used, as sulphurous fumes etc. cannot
reach the goods.—^A. B. 8.

Auenfwrine glazes. H. 6. Schurecht. J. Amer.
Ceram. Soc., 1920, 3, 970-977.

Glazes of the composition 0*4 Na,0, 0*6 PhO (0*05

Al,0,, 0*25 0*12-0*81 FeA), 2*4-4*2 8iO,
were applied to white ware fir^ to cone 4 under
oxidising conditions. The best crystalline glazes

wore obtained when more than 0*41 Fe,0, was
employed in glazes with 2*4 SiO„ and more than
0*^ FeA in glazes with 4*2 SiO,. A variety of

colours from red to brown and black may be
obtained by varying the kiln atmosphere from
oxidising to reducing, but if the ware is not pro-

tected m saggers the glazes become dull black

owing to the formation of a ferrous lustre. If such
dull glazes are covered with a suitable raw lead
glaze and fired in an oxidising atmosphere, a

maroon colour is obtained. The size of the crystals

and tbe refractoriness of the glaze are increased by
increasing the iron content and by slow cooling.

-A. B. S.

Ejiamels for sheet steel; Classification of .

R. R. Danielson. J. Amer. Ceram. Soc., 1920,

3, 961—970.

The compositions of three gray ware enamels, three

ground coats, three cover enamels, and two frits

for colours—all of which are of proved value—are

given.—A. B. S.

Patents.

Tunnel kiln; Continuous . P. A. Meehan,
Assr. to American Dressier Tunnel Kilns, Inc.

U.S.P. 1,355,407, 12.10.20, Appl., 2.1.20.

A CONTINUOUS tunnel kiln is composed of two

sections meeting at an angle. A turntable is pro-

vided within the kiln at the junction of the two
parts to rotate a truck carrying goods from one
section into the other.—W. F. F.

Firebrichs and refractory linings; Composition of

matter for . A. F. Quin and C. Lacey.

U.S.P. 1,355,689, 12.10.20. Appl, 6.1.20.

A EEFRACTOEY Composition comprises ground mica,

asbestos, and salt.—H. S. H.

Pottery-ware [,* Ornamenting——]. A. P. Morris.

U.S.P. 1,362,956, 21.12.20. Appl, 18.12.20.

Ske E.P. 155,332 of 1919; J., 1921, 82 a.

Re/rac(ory Tiiaterial. L. Denis. U.S.P. 1,365,230,

11.1.21. Appl., 4.4.19.

See E.P. 144,359 of 1919; J., 1920, 546 a.

UL~BU1LD1NG MATERIALS.

Gypsum products [plaster'] ; Results of testing .

W E. Emley and C. F. Faxon. J. Amer. Ceram.

Soc., 1920, 3, 984—993.

Fobty-three samples made by three different manu-
facturers were tested according to the specification

of tbe Amer. Soc. for Testing Materials C~26—
19 T. The results of chemical analyses, caleulated

to CaSO*,iH,0, usually showed an excess of lime

or sulphuric acid, indicating the presence of foreign

material. The normal consistency or number of

c.c, of water required to be added to 100 g. of dry

material to produce a paste of standard “ wetn^s ”

(i.c., such that the final radius of the pat in a

Southard viscosimeter was 9*6 cm.) was determined.

Tbe time of set was measured by means of a Vicat

needle; the temperature-rise method was found to

be misleading, whereas the Vicat needle gave

definite results. The fineness was determined by

passing the dry material through Nos. 8 and U
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eievefl, and washing it with kerosene thwmgh Nea.

28, 48, 100, and 200 sieves. The compressive

strength was determined on 3 cylinders, each 2 in.

diameter and 4 in. high, made of paste of normal
consistency, removed from the moulds as soon

stiff enough to handle, and stored in a room for a
week before testing. Ihe yield of plaster was esti-

mated by weighing the moulds when empty and
again immediately after filling; the cylinders were
also weighed just before crushing, and the weight
per cb. ft. of paste, the weight of dry material per
cb. ft. of paste, and the weight per cb. ft. of set

material were calculated. The tensile strength was
determined on briquettes of the usual form made
and stored like those used for the compression test.

The averages of the results obtained are:

—

!

marked in these steels than in medium steel. Heat-
ing below the critical range doee not remove the
effects of previous cold-work and cannot replace

I

“ patenting.” Experiments on the effect of heat

I

treatment after cold-work showed that hot galvan-
ising has a bad effect on the physical properties of
the wire, and the higher the tenacity of the wire,

the more serious is the effect. Time is an important
factor, especially as regards its influence on the
maximum load. The temperature of the galvan-
ising bath should be as low as possible and the im-
mersion should be as short as possible, consistent
with the production of a satisfactory coating of
zinc. The work on the microstructure showed that
a fine-grained structure is unsuitable for wire-
drawing. The most suitable structure is one in

Degree of fioenesa.
| Compressive

1

Time of set.

mins.
Character of sample. On 100

1

sieve.
1

100-200.
1

Through 1

200 sieve.

Btrength,

lb. per sq. in.

strength,

lb. persq. in.

Consistency.
|

1

matter
per cb. ft.

Calcined gypsnra .

.

1
lOl 145 76-1

1

1 1665 325 58 80 13
do. -1-retarder 10 5 13-1 763 ! 1010 215

!
61 ' 76 6: 41

do. -i-retarder+ fibre .

.

do. +Tetatdcr-i-wood
ll-O

20-3
^

15-9 73*2
!

1116 278
1

66 79 14:30

fibre 135 66-4 835 214 57 79 9: 11

do. +n;tarder+3aiid .

.

do. +tetardef+ fibre

+

61-4 10-2 25-2 335 80 25 109 2; 30

sand 64-0 8-7 27-3 415 96 26
1

106 3:23

The compressive 8trength»tenaile Btrengthx46.
The tensile strength= gypsum content x5'3.

—A. B. S.

Vktzm,

Building block. E. J. Kramer, Assr. to J. "WlaHa-

ker. U.8.P. 1,363,01% 21.12.20. Appl, 25.6.20.

A BiriLDiNO material consists of furnace slag pul-

verised and compounded with cement, together with

potassium permanganate and hydrofluoric acid.

X.-HETALS; HETALLOftfiY, INCLUDING

ELECTBO'METALLUBGY.

Steels; Belation of heai-treatment to eold-worh in

hypo-eutectoid and eutectoid . A. T, Adam.
Iron and Steel Inst., Carnegie Scholarship Mem.,
1920, 65—127,

The experiments described were undertaken to

study the processes used in wire-drawing practice,

and were confined to this form of cold-work. Most

of the experiments were carried out on two steels,

one a basic open-hearth steel containing C 0*44%,

Si 0*06%, Mn 0'82%, S 0036%, P 0031%; the

other an acid open-hearth Swedish steel containing

C 0’85%, Si 012%, Mn 0'30%, S 0 022%, and

P 0*02%. To determine the effect of heat treat-

ment in preparation for cold-work the steel, in the

form of 4 or 5 S.W.G. rod, was heated to 850^. 950^,

or 1050° C, and then cooled in air or quenched in

lead at 500° or in oil and reheated to 600° C. In

the case of the basic open-hearth steel the

capacity to withstand cold-work increased with the

temperature with air-cooling. With lead quench-

ing loWer temperatures gave better results, out the

differences due to temperature were so slight that

it may be concluded that the safe working range

of temperature in the “ patenting process is

extremely wide. Experiments with other steels

confirmed this, and indicated that one of the objects

of patenting ” is to enlarge the grain rather than

to refine it. A good wire is produced from what

would normally he an over-heated steel. With steel

of eutectoid composition, t.s., of about the com-

position of the above Swedish steel, there is no

advantage in patenting heyond 950° C. The im-

provement obtained by quenching in lead is more

I

which the grains are large enough to elongate into
I fibres and which consists throughout of granular

or cellular sorbite. A structure of laminated
pearlitp, as in annealed eutectoid steels, is unsuit-

able. The structural effects of heat treatment after

cold-work are scarcely visible until recrystallisation

commences. When this occurs the ferrite forms
new grain boundaries and the cemenfcite collects

in the form of nodules which tend to coalesce.

-E. H. R.

Passivity. Besearches on iron and nickel. C. A.
Lobry de Bruyn. Rec. Trav. Chim., 1921, 40,

30-64.

The author finds for the equilibrium potential of

iron in ferrous sulphate solution, when compared
against a calomel normal electrode the value Ea"=
-0’434 volt. In connexion with the anodic polari-

sation of iron a graph is given showing the varia-

tion in the potential of iron electrodes in solutions

of ferrous sulphate and ferrous chloride respec-

tively as measured against a calomel electrode at

different current densities. In ferrous sulphate

solution when the current density reached about
0*4 ampere per sq. cm., the electrode suddenly

became passive and any further increase in current

density only resulted in a very feeble increase in

potential. In ferrous chloride solution this sudden

change was not observed, and even at the highest

densities used the electrode remained active. In

the passage into solution from an iron anode the

current yield is practically 100% when the iron is

in the active state. When, however, it is in the

;
passive state the yield is only of the order of 1%

j

and varies with the sample of iron used. The

j

potential of passive iron during anodic polarisation

! falls as the temperature rises, and curves are given

showing the activation of iron under different con-

ditions after anodic polarisation.—W. G.

il/anganese steel; Magnetic mechanical analysis of

, B. Hadfield, S. R. Williams, and I. S.

Bowen. Proc. Roy. Soc., 1920, A, 98, 297—302.

Rons of manganese steel containing C 1*25%, Si

0 43%, and Mn 12*20%, when heated to 1000° C.

and quenched in cold water, do not exhibit the

Joule effect, that k they do not lengthen when su^
jected to a magnetic field, nor do they exhibit the

Vilari effect, that is, change their intensity of mag-
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netisation when under tension. A alight magnetic

susceptibility is exhibited if the oxide skin is not

remov^, but when this is removed the bars have

no susceptibility. Similar bars which have been
subjects to a double annealing process (heated in

welded iron tubes to 560° C., allowed to cool to

0. in 8 hrs., and then heated at 500° C. for

60 hrs.), exhibit both the Joule and the Vilari

effects. The increase in length is continuous with

fields varying from zero to 3000 gauss, and with

the last-named field amounts to 82x10'* cm. The
intensity of magnetisation increases with the appli-

cation of tension for all fields up to 3000 gauss.

—J. F. S.

Iron and uranium; Alloys of . E. P. Polush-

kin. Iron and Steel Inst,, Carnegie Scholarship

Mem., 1920, 129—150. (C/. J., 1920, 692 a.)

Ferro-ueaniuji was made in an electric arc furnace

lined with a mixture of 11,0# and pitch, and having

a water-cooled bottom. The charge consisted of

uranium oxide, petroleum coke, and steel turnings

with fluorspar s^ded to form a slag. The alloys

used for making uranium steel generally contain

35—45% IT and 1—5% C, but alloys containing up
to 90% U were prepared and examined. The alloys

are generally well crystallUedf are hard and pyro-

phoric, especially those containing higher propor-

tions of uranium. Alloys with a high silicon (16—
18%) and low carbon content are not pyrophoric,

even when containing as much as 40% U. The
specific gravity varies from 7*34 with 4T3% U to

about 12'0 with 90*0% XJ. The melting points could
not be determined with accuracy on account of

oxidation of the uranium, but in the case of alloys

with 28*7% and 55'2% U the m.p. was in the
neighbourhood of 1540°—1660° C. in the first case

and 1660°—1785° 0. in the second. The alloys con-

taining more than 40% U are decomposed by water;
alloys with 40

—

55% U are only decomposed if

their carbon content is less than 3%, but not lower
than 0'7%, but alloys with 85—90% U are decom-
posed though their carbon content may vary from
1'2 to 7‘4%. Ferro-uranium dissolves very readily

in steel and becomes uniformly distributed, whether
added in the furnace or in the ladle. The recovery
is best when the ferro-uranium is added in the
ladle. In all uranium steels part of the uranium
is present as oxide. The microstructure of the
ferro-uranium alloys is very complex, since five

components are always present, iron, uranium, car-

bon, vanadium, and silicon. From the study of a
series of fifty alloys the following constituents were
recognised and their composition established

:

Metallic uranium (gamma), carbide UC (alpha),

double carbide FejCjUjC, (iota), carbide tT,C,,

double carbide of alpha and iota, Fe^U (beta), and
TljOg. In addition, three conglomerates of eutectic

character were found—gamma+ferrite, alpha-h
ferrite, and beta-f-FejC. The constituents contain-
ing no uranium are ferrite, pcarlite, VjC, FeSi, and
graphite. The following table gives the principal

types of microstructure:—

Main ccpmponents. Uranium.

/o

Carbon.

%

564X1+^010111+ ferrite ..

PeiO+UC+fenlte
Ferrite+UO
Ferrite +Fc»XJ
Ferrite+pearlite+UC (steeU) !

.

Fe,0. UjC,+pearllte+FeSI
Fe.C, XJ,C,+Pe,XJ+FeSl
UO+pe.C. U,C,+Fe4U+ferrite,

.

Fe,XJ+Pe,C+ pearilte

54—39
31—28

20
17—5
7—0-20
45—33
64—48
4^41
17—4

018—M3
034—0-83
MO

05S—0-76
0-20—O-&0
4-30—5^0

4 .90—6-1

2 30—3-50
30—4-3

Neither uranium nor any of its compounds men-
tioned above forms a solid solution with iron. The

carbide UC does not dissolve in iron even at 1200°—
1250° C. The affinity of vanadium for carbon is

greater than that of uranium.—E. H. R.

Aluminium; Density of from. 20° fo 1000° C.
J. D, Edwards and T. A. Moormann. Chem. and
Met. Eng., 1921, 24, 61—64.

The density of annealed aluminium (99*75% Al)
was found to be 2'703 g. per c.c. at 20° C., and that
of liquid aluminium at its melting point (668*7° C.)
2*382, while at higher temperaturee the density is

given by the equation D = 2*382-[0*000^2(t“658)].
Tables are given showing the density of molten alu-
minium of different degrees of purity at various
temperatures up to 1000° C. The shrinkage of solid

niumiiiium from 658° C. to room temperature was
found to he 0*21 in. per ft., while the shrinkage
which takes place on solidification is approximately
6-6%. (Cl. J.C.S., Feb.)-A. R. P.

Cadmium; Production of electrolytic . H. R.
Hanley. Chem. and Met. Eng., 1920, 23, 1257—
1264.

A pttOOUCT from the bag-house of a copper smelting
plant, containing approx. 0-55% Cd, 19% Zn, and
6*6% As, besides other metals, was leached with
sulphuric acid, and a solution obtained, con-
taining Zn, 96-0; Cu, 8*0; Cd, S’O; Fe, 2*0: Mn,
0*04; As, 0*5; Co, 0015; and Ni, 0’012 g.p.l., with
traces of Bi, Tl, and To. Treatment of this solu-
tion with powdered liraestone, under air agitation,
precipitated iron and traces of arsenic, and 40% of
the copper, and by addition of zinc, a copper-
cadmium-zinc mud, with 25% Cu, 25% Cd, and
30% Zn, was obtained which was employed as raw
material for production of cadmium. The wet mud
was leached with dilute sulphuric acid at 60° C.,

after which limestone, and then hydrated lime, were
added to neutralise acidity, and the copper residue
waa separated. Cadmium was precipitate from
the filtrate as a voluminous sponge on zinc sheets,

and this, after washing, was dissolved in spent cad-
mium electrolyte. Iron and thallium must be re-

moved from this solution by means of hydrated lime
and sodium bichromate, respectively. TiTien the
original copper-eadmium-zinc mud contained
arsenic, the zinc-cadmium solution was treated with
ferric sulphate before precipitation of the cadmium
sponge. For the electrolysis of the cadmium solu-

tion, double anodes of semi-circular shape were
found suitable, and rotating disc cathodes of alu-

minium were employed. Impunties in the electro-

lyte must be avoided as they give rise to formation

of sponge and “trees” in the cadmium deposit,

and further tend to cause its corrosion. The de-

posited cadmium was melted under heavy oil and
cast into bars, and these were re-melted under
caustic soda and cast to form sticks. Cadmium has
found application in the manufacture of solder,

and. as a rust-preventive coating, is superior to
nickel.—W. J. W.

Hydrogenating niefah; Preparation of active .

A. Brocket. Bull. Soc. Chim., 1920, 27, 897-898.

An activated nickel m«ay readily be prepared by
heating certain of its organic salts, e.g., the
formate to 200°—250° C. or the oxalate to 320°—

•

380° C. So prepared the nickel is not spontju-

neously pyrophoric in the air at the ordinary tem-
perature. Active cobalt and iron may be similarly

prepared.—W. G.

Zirconium minerals; Analysis of . H. V.
Thompson. Trans. Ceram. Soc., 191^20, 19,

153—157.

The mineral is fused with pure sodium peroxide in

a nickel crucible; after decomposition of the melt
with water the residue contains all the iron,

titanium, and zirconium oxides, together with some
of the silica, while the whole of the alumina and
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the remainder of the silica are contained in the fil-

trate. Analytical details are given for the separa-

tion.—H. S. H.

Sasic slag. Bainbridge. See XVI.

Gold-palladium alloy crucibles. ’Washington. See
XXUI,

Patents.

AUoy o] iron; Svjl-resisting . G. H. Charts.

U.8.P. 1,363,564, 28.12.20. Appl, 30.6.20.

Ibon is alloyed with small amounts of copper and
molybdenum.—^B. M. V.

Iron; Bust-resisting alloy of . Method of en-
hancing rust-resisting qualities of iron. G H.
Charts. U.S.P. (a) 1,355,589 and (a) 1,355,590,

12.10.20.

Appl., 7.4.20.

(a) a BtTST-EEsisTiNO iron alloy contains a small
amount of molybdenum and not more than 0 2% C.
(b) The rust^resisting properties of iron are en-
hanced by adding to the molten metal not more
than 1% Mo.—^A. R. P.

Tungsten powdetj Method for the production of
metallic direct from sodium and potassium
tungstates. C. J. Head. E.P. 155,600, 13.10.17.

Finely ground ^ium tungstate is mixed with
ammonium chloride or any chloride of the iron or
manganese group and a suitable reducing agent,
e.g. wood charcoal, anthracite, or, preferably, saw-
dust. The mixture is heated in a tail nickel-
chromium crucible, made in sections and set in a
brick-lined, iron-sheathed furnace, at —ObO" C.
for 3—5 hrs., or until all the ammonia has been ex-
pelled. The lower half of the crucible, containing
the charge is then removed and heated to 1000°

—

1150° C. out of contact with air, whereby the
tungstic acid formed in the first reaction is reduc^
to metallic tungsten powder. The melt is quenched
in water and the insoluble material wash^ in the
usual way and graded to give a very pure product.
The liquors from the extraction and washing of the
product are treated with calcium chloride to recover
any soluble unreduced tungsten, and the resulting
calcium tungstate is added to the next charge in
quantities not exceeding 10%. Means are pro-
vided for collecting the ammonia evolved in hydro-
chloric acid, the resulting ammonium chloride being
used over again in the process.—A. R. P.

Platinum and similar metals; Process for the ex-
traction of from their sands and ores. R.
Thayer. U.S.P. 1,355,186,12.10.20. Appl., 23.1.20.

metals are volatilised as fume, caught in a
liquid, and recovered from the liquid by electrolysis

—B. M. V.

Alloys; Method of forming . P. H. Brace,
Assr. to Westinghouse Electric and Manufactur-
ing Co. U.S.P. 1,355,532, 12.10.20. Appl., 18.4.19.

Oxides of the metals to be allayed are mixed, re-

duced with carbon to form carbides, and then
melted in vacuo with the oxide of one of the metals.

—B. M. V.

Silver ores; Method of treating . L. P.
Burrows. U.S.P. 1,355,795, 12.10.20. Appl.,
6.12.16. Renewed 1.11.19.

Cedshed silver ore is treated at a red heat with
superheated steam, then smelted, when the different
metab in the ore are found in a purified condition
and in separate layers in the coolm product.

—A. R. P.

Melting metallic masses; Method of and furnace

for . T. W. Muckle. U.S.P. 1,383,188,

21.12.20. Appl., 22.4.19.

A HXLTiNo chamher is filled with the metal to be
melted and a series of blast flames are admitted,
but only after combustion has been completed out-

side the chamber. The hot gases permeate the
metallic mass and are then exhaust^ through a
regenerator.—B. M. V.

Manganese or alloys of mai^anese; Method for
producing . M. S. Kalling and S. D. Danieli,

Assrs. to Akt. Perrolegeringar. U.S.P. 1,363,657.

28.12.20. Appl., 4.11.19.

A MANGANESE alloy comparatively rich in silicon is

exposed to free oxygen at a temperature above its

melting point, e.g., by blowing with air, in order

to obtain an alloy low in carbon and silicon.

—B. M. V.

Electroploting ; Process of . J. S. Groff.

U.S.P. 1,364,051, 28.12.20. Appl., 18.8.20.

A PROTECTIVE coating against corrosion is deposited

on steel by making it the cathode in an electrolyte

of lead fluoborate using an anode of lead and tin
;

the electrolysis is continual until the proportion of

tin to lead in the electrolyte is snbstantially the
same as in the anode.—D. F. T.

Suspensions [of ores etc.]; Process for the treat-

ment of . A. Nathansohn. G.P. 323,^6,
19.12.19.

SiTBST.ANCES Sensitive to light, e.g,, dyes, compound.?
of uranium, chromium, silver, iron, mercury, etc.,

or organic compounds, preferably fluorescent, such
as aesculin, quinine, fluorescent dyes, or organic
acids, are added to suspensions of ores or the like

in suitable liquids, e.g., water, hydrocarbons, etc.,

and the suspension then exposed to the action of

light. By this treatment the electrical charge on
the suspended particles is modified and they are
rendered more amenable to treatment by sedi-

mentation or^ electro-osmotic processes or by mag-
netic separation.—A. R. P.

Steel; Process of mailing alloy — — . A. Eissoeb.
E.P. 131,877, 23.6.19. Conv., 28.8.18.

See U.S.P. 1,300,279 of 1919; J., 1919 504 a.

(Reference is directed, in pursuance of Sect. 7,

Sub-sect. 4, of the Patents and Designs Acts, 1907
and 1919, to E.P. 3477 of 1872, 1192 and 3043 of

1875, and 793 of 1879, and in pursuance of Sect. 8,

Sub-sect. 2, to E.P. 131,896.)

Manganese or alloys of manganese; Production of
. Aktiebolaget Ferrolegeringar. E.P.

135,186, iO.11.19- Conv., 12.11.18.

See U.S.P. 1,363,657 of 1920; preceding.

Waste tins; Treatment of . E. J. Lovegrove.
U.S.P. 1,363,332, 28.12.20. Appl., 9.8.17.

See E.P. 109,406 of 1917; J., 1917, 1101.

Alloys; Method of making . A. G. Mnmford.
U.S.P. 1,355,769, 12.10.^. Appl., 26.1.20.

See E.P. 138,228 of 1919; J., 1920, 269 a.

Corrosion; Prevention of . M. A. Adam.
U.S.P. 1,365,141, 11.1.21. Appl., 31.8.20.

See E.P. 153,616 of 1919; J., 1921, 15 a.

Crucible smelting-furnace. C. M. Stein, A^r. to

Boc. Anon, des Appareils de Manutention et

Fours Stein. U.S.P. 1,365,204, 11.1.21. Appl.,

21.5.19.

See E.P. 109,243 of 1916; J., 1918, 8 A.
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Batteries: Electrie dry . F. Kainz. C!hem.-

Zeit,, 1921, 45, 61—52.

Tbb author describes the construction of dry

batteries and discusses their efficiency
;
the latter

is small and the batteries are extremely wasteful.

—W. P. 8.

Electric furnace for orsenfc determination. Birck-

enbach. See XXIIl.

Patents.

Osone; Manufacture of . See. I’Azote

Prancais, Assees. of F. Gros et Bouchardy. E.P.

140,777, 22.3.20. Conv., 22.3.19.

The yield of ozone by subjecting air or oxygen to

the action of the silent electric discharge is in-

creased by operating so that the gas under treat-

ment is under a pressure of 400—150 mm. of

mercury, and at a temperature below -10° C.

—J. S. G. T.

Ozonising apparatus. Ozoniser. W. G. Linde-

mann, Assr. to Ozone Co. of America, IJ.S.P.

(a) 1,^2,999 and (a) 1,363,000, 21.12.20. Appl.,

15.2 and 4.8.19.

(a) A snppLV of ozonised water to a storage tank is

automatically controlled by the water level in the

tank in such manner that the ozonising apparatus

operates only when large supplies of ozonised water
are r^uired. (e) An ozonising apparatus comprises

an air conduit provided with inlet and discharge

openings, across which a number of flat ozonising

elements are arranged in a row, and spaced from

the ends of the conduit. The elements engage with

contact plates which are electrically connected with

other contact plates mounted on longitudinal guide

strips carried by a closed cylindrical metal casing.

-J. 8. G. T.

Electrolytic tanks with diaphragm ceUs. G. Hag-
lund. E.P. 151,260, 27.8.20. Conv., 17.9.19.

An outlet whereby liquid can pass from the dia-

f

ihragm cell without coming into contact with the

iquid in the tank outside the cell, comprises a_ tube

passing through the wall of the cell and making a

fluid-tight connexion with a hole in the wall of the

outer vessel. The tube is provided with a conical

plug and is pressed against the opening in the wall

of the outer vessel by a removable wedge acting on

the frame of the cell.—^J. 8. G. T,

Electric storage battery plates; Paste for .

T. A. Willard. E.P. 155,944, 17.10.19.

The active material for the plates, more especially

the negative plates, of storage batteries using

separators formed of a material other than wood, is

mixed with 0’6% by weight of wood dust.

-J. 8. G. T.

Electrolytic cell. H. 1. Allen, Assr. to Electron

Chemical Co. U.8.P. 1,355,116, 12.10.20. Appl.,

5.2.18.

The cover of an electrolytic cell is formed in sec-

tions, and carbon conductors projecting upwards
from the anode pass through apertures at the ends

of the sections.

—

3. S. G. T.

Gases; Apparatus for treatment of by deetric

discharge, E. E. Werner. IT.S.P, 1,363,827,

28.12.20. Appl,, 4.3.20.

An arc discharge is produced within a chamber
having walls converging upwards. The orifice of

an air nozzle located below the arcing ends of the

electrodes diverges outwards and upwards.
-J. S. G. T.

Electrie batteries; Process of preparing negatine
plate.s for . A. Pouchain. U.S.P. 1,3^1,953,
11.1.21. Appl., 18.9.19.

See E.P. 150,810 of 1919; J., 1920, 726 a.

Electrolysis. M. A. Adam, J. Stevenson, A. T.
Mabbitt, and J. Fieldhouse. IT.S.P. 1,365,140,
11.1.21. Appl., 31.8.20.

I
See E.P. 154,635 of 1919; J., 1921, 49 a.

I

Electroplating. IT.S.P. 1,364,051, See X.

I XII.-FATS: OILS; WAXES.

j

Fats and oils; Determination of water in . H.
Oertfil. Chem.-Zeit., 1921, 45, 64.

In a method described previously (J., 1920, 824 a),

oils containing more than 3% of water should he

mixed with petroleum (oil, 4, petroleum, 16 g.)

before the test is appli^. Fats in any case re-

quired to be dissolved in petroleum, 18 g. of petro-

leum being used tor 2 g, of fat.—W. P. S.

Hydrogenating metals; Preparation of actine

in liquid media [oils], A. Brochet. Bull. Soc.

Chim., 1920, 27, 899—901.

Ie nickel formate is heated in cottonseed oil at

temperatures below 150“ 0. no change occurs, hut
at temperatures from 160“ to 270° C. the formate

is decomposed aud the oil undergoes partial hydro-

genation. The nickel is left in an active state and

will complete the hydrogenation of this and more
oil in an atmosphere of hydrogen under pressure ai

100° 0.—W. G.

Viscosity of oils. Schwedhelm. See IIa.

Hydrogenating metals. Brochet. See X.

I
Patents.

I Oils and fats; Apparatus for refining —— whereby
they are deodorised and their acidity is reduced.

K. H. Vakil. E.P. 154,514, 26.2.20.

In an apparatus for carrying out the process de-

scribed in E.P. 155,020 (J., 1921, 90a), the crude

I oil flows from a tank throufjh a heat exchanger and

I

an electric heater to a tower, wherein it meets an

j

ascending current of gas (carbon dioxide or a mix-

! ture of carbon dioxide and nitrogen), which may be

heated if necessary by a gas heater. The gases issu-

I ing from the tower pass through a separator wherein
' oil mechanically carried over is ^parated, and the

i

ga.ses are then cooled by incoming gas in a heat

exchangoi. The still hot gases thus depriv^ of

easily condensable fatty acids, then meet with a

jet of steam and are carried to a water-cooled oori-

denser wherein a further condensation of impuri-

ties takes place. The gases are then purified in a

scrubber by means of mineral or vegetable oil and

either led to a gas bolder or used for purifying a

further quantity of oil as described.—A. de W.

Fat, wax, oil, gelatin, and the like; Process and

apparatus for extracting . E. Scott and Co.,

Ltd., and J. Maegregor. E.P. 155,863, 17.7.19.

The material to be extracted, e.g., the flesh or

blubber of whales, seals, etc., is introduced into a

vessel having a perforated false bottom and pro-

vided with a closed inlet at the top and a closed out-

let in the side above the false bottom. Steam is

admitted below the perforated bottom and/or by a

iet or mechanical compressor in the upper part of

the vessel until the charge is heated, after which

further steam is admitted through the compressor

only. The liquefied fat etc. percolates throng the

false bottom into a receiver provided with an

outlet and a steam admission pipe, and steam is

returned from the lower part of the vessel to the
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compressor, in order to raise its temperature and

compensate for losses due to condensation, and is

then asain introduced into the steam circulation.

—A. de W.

Soap pov?deTs having a high percentage of liquid

fats and oils; Manufacture of . W. J.

Mellersh-Jackson. From De Nordiske Fahriker
De-no-fa Aktieselskap, E.P. 155,866, 25.7.19.

Soaps manufactured in the usual way from liquid

fata and oils, especially drying oils and fish oils, are
concentrated to a condition in which they are easy
to grind and preserve, by heating in a closed boiler

to 180°—200° 0. at a pressure of 15—20 atm. and
distilling off 10—25% of the water whilst main-
taining the pressure. The soap is thereby main-
tained in a liquid condition during concentration,
and polymerisation of the unsaturated acids readily

takes place.—A. de W.

Production of fat. G.P. 310,616. See XVIII.

Cooling edible fats. E.P. 155,477. See XIXa.

XIII.-PAINTS ; PlfiMEMTS: VABNISHES;
BEsms.

Patents.

Zinc aviphule; Manufacture of anhydrous .

Manufacture of anhydrous zinc sulphide adapted
for use as pigment. P, Desachy. E.P. (a)

128,625 and (a) 120,627, 5.5.19. Conv., 19.10.17.

(a) SoEUTiONa of alkali or alkaline-earth aulphidea
are caused to react with hydrated zinc oxide, zinc
oxide, or an insoluble zinc salt of an organic or
inorganic acid to produce hydraied zinc sulphide.
Alternatively zinc oxide or an insoluble zinc salt is

precipitated hot or cold from a solution of zinc
sulphate by means of caustic soda or sodium sul-

phite, the supernatant liquor containing sodium
sulphate being drawn off and treated with a solu-

tion of barium sulphide. The resulting sodium
sulphide solution is added gradually with the aid
of a jet of steam to the zinc oxide or insoluble zinc

salt, which has been previously washed, in order
to convert the zinc into hydrated zinc sulphide.

The latter is filtered off, washed, dried at 100° C.,

and calcined at 450°—500° C. in the presence of

sulphur in pots provided with a cover and orifice.

(b) An alkali zincate is
'
prepared by treating

metallic zinc, zinc dust, zinc oxide, calcined cala-

mine, or roasted blende reduced to a fine powder
with a hot concentrated alkali solution, any lead or

cadmium being precipitated when cold by addition

of a saturated aqueous solution of carbon bisul-

phide and filtration. A current of air charged with
carbon bisulphide is led into the zincate solution

heated to 80°, whereby hydrated zinc sulphide is

precipitated. The latter is filtered off, washed, and
calcined at 450° C. in the presence of a small

quantity of sulphur, with exclusion of air.

—A. de W.

Phenols and aldehydes; Production of condensation
products of . L. A. Jaloustro, Z. Kheifetz,
and M. Warchavsky. E.P. 138,081, 23.9.19.

Soluble and/or fusible condensation products of

phenols and aldehydes are transformed into insolu-

ble, infusible, acid- and alkali-proof products, at

ordinary atmospheric pressure and at a tempera-
ture not exceeding 120° 0., by the aid of relatively

large amounts of alkaline-earth bases or alkali

cyanides, the latter also serving to accelerate the
first phase of the condensation; e.g., 100 pts. of

phenol, 10 .pts. of slaked lime or 5 pts. of sodinm
cyanide, and 160—180 pts. of 40% formaldehyde,
are heated to 90°—120° C.—A. de W.

Phenols and aldehydes; Production of condensation
products of , L. A. Jaloustre, Z. Qeifetz,
and M. Warchavsky. E.P. 139,147, 23.9.19.
Addn. to E.P. 138,001 (cf. supra).

The liquid and solnble product obtained by the
interaction of equal parts of phenol and 40 % form-
aldehyde in the presence of 5% (on the wei^t of

the phenol) of sodium salicylate or ammonium thio-
cyanate is mixed with 2% (on the weight of the
phenol) of sodium cyanide and heated to 95°

—

100° 0. in an open vessel to yield a solid, insoluble,
infusible, acid- and alkali-proof product.—^A. de W.

Condensation products of acrolein with phenols;
Process for the preparation of . C. Moureu
and C. Dufraisse. E.P. 141,059, 31.3.20.

Conv., 31.3.19.

A HABD, insoluble, non-conducting resin is produced
by the condensation in a single operation of phenol
and acrolein with about 1% of caustic soda. The
acrolein may be replaced by a resin or polymerisa-
tion product thereof.—W. F. F.

Linoleum; Working up of linoleum scraps into new
. V. Scholz and 0. Tiedemann. E.P. 143,561,

20.5.20. Conv., 16.5,18.

Linoleum scrap is heated with organic “depoly-
mcrising agents,” e.g., ethylene trichloride, benzo-
line, and/or methylated spirit to 80°—140° C., the

amount of solvent used being only sufficient to effect

a softening of the scrap, whereby the adhering jute

fibres may he mechanically removed. The solvent

is removed from the treatM scrap by evaporation,

and the residual pulp heated to 100°—1^° C. to

regenerate linoxyn and restore the qualities of

toughness, glutinousness, etc., to the soft depoly-

mensed linoxyn, whereby it may be used alone or

in conjunction with fresh linoleum cement for the
production of linoleum,—.4. de W.

XIV.-INDIA-BUBBEB; GUTTA-PEfiCHA.

Bubber; Influence of tapping on latex and ——

.

O. de Vries. Comm. Central Rubber Station.

Buitenzorg, 1920, 4, No. 22, 313—334.

Lengthening of the tapping cut or increase in the

number of tapping cuts on a tapping surface, has

the same effect as heavier tapping generally, the

sp, gr. of the latex increasing and its rubber con-

tent diminishing, whilst the rubber vulcanises more
rapidly. Tapping to the wood produced a similar

result, a latex being obtained on some days contain-

ing 16% of rubber and having sp. gr. 1'0002. Tap-

ping at different hours of the day or tapping twice

daily on the same cuts caused no alteration in the

properties of the rubber. On tapping a piece of

bark which had been isolated by cuts to the wood,

the yield of latex often failed gradually, but the

rubber content of the latex never approached the

neighbourhood of 10%.—D. F. T.

Bubber: Ageing of vulcanised . 0. de Vries

and H. J. Hellendoorn. Comm. Central Rubber

Stat., Buitenzorg, 1920, 4, No. 24, 429—457.

In storage experiments with vulcanised rubber at

the ordinary temperature the samples underwent a

continuous reduction in extensibility at a greater

rate than that observed earlier by Stevens
;
the in-

crease in tensile strength on storage never markedly

surpassed the value obtained for the same strtes-

strain curve by direct vulcanisation. The maxima
observed in the tensile strength were much less

sharp than in Stevens’ experiments, and, with a

vulcaiUBfttion coefBciont of 4~6, th© tensil© stren^h

in several cases continued to increase for 80 weeks;
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i„forior samples deteriorated more rapidly. A

“S S'^only 5% of sulphur vrheu fully vul-

canised behaved in exactly the same way as one

Sntaining a considerable proportion of free sul-

Xr mereas, however, vulcanisatcs with

L-l6°/ total sulphur containing uncombined sul-

Xr, on keeping remained dry and padually

Lcaie brittle, those conWning 5/. of sulphur all

7f which was in the combined state as a result of

nmloneed vulcanisation, became weak and sticky.

de Vries, J., 1919, 82 a; Stevens, J., 1918,

305 7, 340t.)—D. F. T.

BaUer Injluence of some factors in rubber pre-

varation on the ageing guahties of the vulcanued

0 de Vries and H. J. Hellendoorn. Comm.

Central Rubber Stat., Buitenzorg, 1920, 4. No.

24, 458—472.

The alteration of vulcanised rubber on storage is

unaffected by “ maturing” or exo^sive milling of

the coagulum, by variation, within the usual unite,

in the amount of acetic acid used for coagulation,

bv the use of small amounts of sulphuric acid, or

bv the application of sugar or salt for coagulating

purposes. Coagulation hy evaporation and partial

coagulation yield rubbers which, like some lower

grades, exhibit a more rapid deterioration with re-

spect to tensile strength.—D. F . T.

Subber stress-strain curve; Some aspects of the

B. Wiegand. Canadian Chem._J.,

1920 4. 160—170. Indiarubber J., 1920, 60, 379

—

383, ’423—429.

After reviewing the present state of knowledge of

the physics of rubber from the point of view of the

stress-strain relationship, hysteresis and thermal

phenomena (Joule effect), experiments as to the

comparative effect of various inorganic compound-

ing ingredients on the stress-strain curve are de-

scribed. Gradually increasing proportions of lamp-

black. gas black, China clay, red iron oxide, zinc

oxide, glue, whiting, fossil flour, and barytes re-

spectiv^y were added to the standard mixing of

rubber (100 vols.), litharge (3 vols.), and sulphur

(2* vols.), the mixtures being subsequently vulcan-

ised and the “stress-strain” curve measured on a

Scott machine. The toughening effect of each ot

the ingredients named was measured by the

eluded between the curve and the vertical (elonga-

tion) axisj the addition of barytes, fossil flour, glue,

whiting, and red iron oxide diminishes the ener^

content of the stretched rubber, whereas zinc oxide,

lampblack, and gas black cause an increase, the

effect being greatest with the last-named. Ine

effect of the various “ fillers” runs parallel to the

fineness of their particles or to the extent of the

surface developed in the rubber. If the proportion

of additional ingredient is raised beyond a certain

limit, e.g., beyond 20 vols. of zinc oxide or 40 vols.

of gas black, the particles begin to agglomeraw,

with consequent diminution of the ultinmte tensile

strength and toughening effect.”—D. F. T,

Chinosol. Spoon. XIXb.

Patents.

Vvleanised ruhhtr. C. R. Boggs, Assr. to Simplex

Wire and Cable Co. U.S.P. 1.364,055, 28.12.20.

Appl., 11.9.17.

Rvbbex is mixed with inert compounding in-

gredients, selenium, and an aromatic amine, and

vulcanised.—D. F. T.

XV.-LEATHEB; BONE; HOBN; GLUE.

Skin structure and bating. A. Seymour-Jonea. J.

Soc. Leather Trades’ Chem,, 1920, 4» 291—^293.

Pelt consists of grain membrane, grain or “ true

skin,” fatty layer, and the “corium.” The grain

membrane is packed with hair sheaths, sebaceous

glands, muscles, sweat ducts, etc., placed amidst

extremely flue collagenous fibres, which are toI-

lected into bundles and held in a vertical position

by elastic fibres. These maintain the structural

scheme of the grain and give it elasticity. They

are absent in other layers. Bating removes them,

and experiments show that skins should be delimed

with acid, pasted on the grain with a trypsin pre-

paration, and then submitted to some process which

will remove the fat from the fatty layer. A com-

pletely satisfactory process has not yet been evolved.

Fat-liq\ioring [^c-hrome leather']; Effect of soap in

. K. F. Innes. J. Soc. Leather Trades’

Chem., 1920, 4, 299—300.

Experiments on fat-liquoring chrome-tanned goat

skin with different quantities of soap showed that

an acid chromium soap was formed by the double

decomposition of the soap with the basic chromium

sulphate in the leather, giving potassium sulphate,

which remained in the solution. Two batches of

leather were fat-liquored under the same conditions

with a potassium soap and a sodium soap of the

same strength and quantity of total i&iiy acids.

No difference could he detected in the finished

leathers, and no potassium was found in the batch

treated with potassium soap. The soap in a fat-

liquored skin cannot be extracted by wat^, since a

water-soluble soap is no longer present. The alkali

in the soap merely acts as a carrier of the fatty

acids. The basicity of the chromium salt on the

fibres of the leather diminishes with increased

amount of soap in the fat-liquor.—D. W.

Gelatin and glue: JeUy value of . M. Ishikawa.

Kogyo Kwagaxu Zasshi (J. Chem. Ind. Tokyo),

1920, 23, 1147—1152.

The following modification of Clark’s method (J.,

1918, 665 a) is proposed:—A test-tube of 1'2 cm.

inner diameter, having a mark 1 in. from the

Iwttom, is filled with the sample (2% gelatin solution

or 5% glue solution) to the mark and immersed m a

beaker filled with water and provided with a ther-

mometer. The beaker is cooled with ice water

during more than 1 hr., then warmed gradually to

the m.p. of the sample, i.e., until the surface of the

sample just forms a -horizontal plane on inclining

the tube.—K. K.

Proteins and tannin. Sollmann. See XX.

Patents.

Tanning of chrome leather. C. F. L. Barber and

P. K. Barker. E.P. 155,887, 16.9.19.

A ON-BATH chrome tanning liquor is prepared hy

reducing solutions of chromic acid, or bichromate

and acid, with synthetic tan. For the two-bath

process a strong solution of synthetic tans is used as

the reduction bath. (Reference is directed, in pur-

suance of Sect. 7, Subject 4, of the Patents and

Designs Acts, 1907 and 1919, to E.P. 16,647 of 18^
Qft7 rNf 1008 l—D. W.

Tannage of hides a.nd skins; Process and apparatus

for the instantaneous . F. Gilardini. U.S.P.

1363 771, 28.12.20. Appl., 6.4.18. Renewed

17.11.20.

See E.P. 114,631 of 1918; J., 1919, 297 a.
Bubher and other heavy ^stic material; Machines

for kneading or mixing , F. H. Banbury.

E.P. 156,273, 17.9.18.
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Waste liquors of the hide-treating ar^ Processes for

recovery of proteids from . W. J. Mellersh-

Jackson. From The Dorr Co. E.P. 156,444,

14.4.20.

See U.S.P. 1,347,822-3 of 1920; J., 1920, 633 a.

Extracting gelatin. E.P, 155,863. See XII.

XVL-SOiLS; FEBTILISEKS.

Potash lime, magnesia; Bespective role of the three
basest— in cultivated plants. H. Lagatu.
Comptes rend., 1921, 172, 129—131.

Feom the analyses of numerous plants the author
has calculated the basic equivalents, K,0/2, CaO/2,
MgO/2, in 100 basic equivalents attributable to

these three bases and platted the results on a
triangular diagram for a large number of diflerent

species. The ratio MgO/CaO is only >1 in the

case of sugar beet, maize, potatoes, and mangels,
exactly 1 for wheat, and ^t under I for oate, rye,

barley, and buckwheat.—W. G.

Phosphates in basic slag; Effect of fluorspar addi-

tions on the . F. Baiuhridge. Iron and
Steel Inst., Carnegie Scholarship Mem., 1920,
1—40.

,

Paris 1. and II. Manurial value of basic slag

containing fluorspar. Continuing the work
previously described (J., 1919, 649 a), experi-

ments were made to examine the possibility

of increasing the fertilising value of insoluble

phosphate by adding it to the soil in the late

autumn and thus exposing it during the winter
to the action of the atmosphere. The results

showed a bigger proportionate yield compared
with a soluble slag when the insoluble phosphate
was applied iu the autumn instead of in spring.
The insoluble elag gave satisfactory yields of both
grain and straw (barley), but failed to give the in-

creased phosphate content of grain and straw
given by soluble slag.

Port III. Nature and solubility of the phosphates
contained in basic open-hearth slag made with addi-
tions of fluorspar. In experimente to prepare syn-
thetically the compounds presumed to be present in

basic slag, uncombined lime in the fusions was de-
termined by passing steam over a weighed quantity
of the material contained in a platinum boat in a
silica tube heated to 140° C., the gain in weight
being attributed to the hydration of lime. Tri-
basic calcium phosphate is much more soluble in 2%
citric acid than iu ammonium citrate solution ; con-
sequently the use of the latter solvent was aban-
don^. The fusion of the tribasic phosphate with
calcium fluoride caused a rapid fall in the solu-
bility of the phosphate up to a point corresponding
with 8pts. CaF, to 100 pts. of phosphate. Tetra-
basic calcium phosphate was prepared by fusing the
tribasic phosphate with lime in the oxy-acetylene
blowpipe flame. The product contained 9412% of
tetrabasic phosphate and 0’9% of free lime. A
solubility determination showed that only 2i'5%
of the phosphate present was soluble when ground
to 100-mesh, but 72'26% when ground to flour. The
tetrabasic phosphate is d^omposed when fused
with calcium fluoride, apatite being formed, with
the result that the solubility is lowered. Silico-
carnotite,^ 3CaO,P,0, ;2CaO,SiO„ was prepared by
fusing dicalcium silicate with tribasic calcium
phoephate, and was completely soluble in citric
acid. Fusion of silico-carnotite with calcium
fluoride rapidly lowered the solubility. A number
of fusions of basic slag with varying quantities of
calcium fluoride were made, and the products were
analysed and their solubilities determined. Curves

are given showing the lowering effect on the solu-

bility of the phosphate of increasing quantities of
calcium fluoride. It is concluded that the addition
of calcium fluoride to basic open-hearth slags results
in the formation of an apatite of the formula
3(3Ca0,P,05),CaF,. Crystab which were identified

as apatite were actually obtained from such a slag.

In extremely soluble basic slags the phosphate is

probably present as silico-carnotite or steatite.

Free lime does not exist to any extent in normally
prepared slag containing about 14% P,0,.

Appetuiiat. Effect of the addition of lime on the
citric acid solubility of a basic slag. The result
of re-fusing a slag, without addition of lime, is to
increase considerably the solubility of the phosphate
present. Addition of lime does not affect appre-
ciably the solubility of the phosphate, whilst the
added lime combines, probably with the iron oxide
present, to form a compound almost insoluble in

citric acid.

—

E. H. R.

Potash in commercial wood ashes; Availability of
. R. E. Rose. J. Assoc. Off. Agric. Chem.,

1920, 3, 323—326.

The potassium in wood ashes is present chiefly in
the form of carbonate and very little, if any, exists

as silicate, and there is nothing to be gained by
extracting the material with 1 % citric acw solution

in place of boiling water in determining the avail-

able potash.—W. P. S.

KjeldahUGunning-Arnold method for the deter-
mination of ammonia in fertilisers; Substitution
of sodium sulphate for potassium sulphate in
the . T. D. Jarrell. J. Assoc. Off. Agric.
Chem., 1920, 3, 304—306.

Praciically identical results were obtained,
whether sodium sulphate or potassium sulphate
was used.

—

W. P. 8.

Sulphur; Mechanism of the fertilising action of
. G. Nicolas. Comptea rend., 1921, 172,

85-87.

In addition to the other roles played by sulphur,
it is ahown that it favourably innuencea the assimi.
lation of carbon dioxide by plants. The optimum
dressing of sulphur varies with the species of plant

—W. G.

Patent.

Nitrogenous phosphatic material and process of pro-
ducing the same. F. S. Washburn, Assr. to
American Cyanamid Co. U.S.P. 1,355,369,
12,10.20. Appl., 23.7.20.

Crude calcium cyanamide is treated with water,
and the resulting solution is treated with phos-
phoric acid.—W. J. W.

XVII.-SUGABS ; STABCBES; GUMS.

Sugar solutions; Befraction and dispersion of .

If. Kriiss. Z. Ver. deuts. Zuckcrind., 1920,
617—625.

From the values determined by Matthiesson (Diss.,

1898), Main (Int. Sugar J,, 1907, 9. 481), and
Schbnrock (Z. Instrk., 1911, 31, 191), the author
has compiled a single table of refractive indices of

sugar solutions at 20° C. (based on a smoothedwmt
curve), which is considered to be more accurate
than the individual tobies from which it was com-
piled. "On the basis of this table Matthieeson’a
values for the refractive indices of sugar solutions

for the 0, D, and F lines have been corrected. The
optimil design of Schonrock’s sugar refractometer
(J., 1914, 154) is discnseed.—J. H. 1.



I
VoJ. XL., No. *1 Ct. XVra.—FERMENTATION INDUSTRIES. Cl. XIXa.—FOODS. 1S5a

and polvatomie alcoMt: Beaetiom of

Mdand borate toUiwnt.wtth iome

ZXtiU ap^i^*^A «
Analyst, 1921, «. 3-10-

Tan combination of polyatomic .^Mhola, sugars,

manT hydroay compounds with boric acid to

“^i.^stronaCT acids U discussed. When an

ex^“f mannitol is added te boric acid, mannito-

te^Ta^id is formed; this yields a sodium wit which

in acid solution, hut decomposes in neutral

®*ttllinysSuS witi the produ^ion of sodium

with mannitol to form compounds like

1C H 0.. This type of reaction may be

”Swed general for the polyhydroxy compounds

Xt ^rmit of the Tolumetrm deterimnation of

WcS Amongst the analytical applications of

fhrrSons is the determination of

• sii<rfl.r etc A weighed amount of the latter

iBtrwtef with io C.C. ofS/ 10 .boric acid sidntion

ctTifl n*^c c of 1% phenolphthalein solution, and the

miitoe t titi^t^ witfi N/IO sodium hydroxide

Sion The quantities of Iserulwe corresponding

wWiX varioSs volumes oj Vs'c c

cctW:’9-2 c.c..’0-40 g.; 9-5 c.c,

0-45 g.-W. P. 8.

XVia-FERMENTATIOH INDUSTBIES.

Enzyme.; Formation of . E. Kohler. Biochcm.

Zeits., 1920. 112. 236-254.

Thk course of fermentation depends on the term^

tion of a pro-eoayme of zymase and on the

activation of the latter. Maltose is capable of

activating aymase, whilst other sugars, such as dex-

rtl, snirtee, and lievulose, have an

action On the other hand, in the production of the

maltose exerts’ an i^ibiting influe^

in contradistinction to the pth®r sugars. This

explains the different physiological behaviour of

certain yeasts to the various sugars.—H. h. n.

Enzyme action; Mechanism of

reLtion of the medium in Jixing the

temperature of a ferment. A. Compton. Proc.

Roy. Soc., 1921, B, 92. 1—6.

Expbeimbnts with a highly active maltaso prepara-

tion indicate that the optimum ?* *

ferment or ferment function,

enzyme preparation, is inde^ndent of

tration of the enzyme, the duration of the Mtio

and the hydrogen ion concentration of the mediu

being constant {cf. Compton, J.,
^ ^ ^

Feroxyda.es. 11. R. Willstiitter and M. Bommer.

Annalen, 1921, 422» 47 73.

SiicKD horse-radish which is immersed in flojving

water so that dialysis takes place through the «ll

walls generates new peroxydase so long as tne ce s

retain their vitality. The peroxydase ®“mbc'- Ms
during the first four days and then

the following two or three weeks. If the dialysing

water contains toluene new peroxydase ..

formed and the peroxydase number falls ‘'apidly

owing to exosmosis of the enzyme. Evidence is r -

corded to show that the plant material ““tains

two peroxydases, one of which is easily solume, t

other completely insoluble, in water. During

dialysis the amount of the soluble peroxydase de-

creases, and that of the insoluble peroxyd^e in-

creases with the time, so that in the preparation o

peroxydase extract the time of dialysis should no

exceed 12 days. Peroxydase is almost completely

adsorbed by aluminium hydroxide f™m a solutionm

60% aleohol at a concentration of OjOSa ,
and »u

96% .of the peroxydase is recovered in solution m a

more active condition by agitating the ^sonition

product with water containing carbon dioxide at

00—20° C. On this discovery is based a modihca-

tion of Willstatter and Stoll’s method of preparing

peroxydase extract (Annalen, 1918, 416, 21) whereby

an active peroxydase preparation (purpurogaum

number 860) is obtained from horse-r^ish w'‘h »

great saving of time and labour. (C/. J.U.H.,

Feb.)—C. 8.

Lactic acid; Separation and identification of

at complex ferric-sodium lactate. K. A.

Hofmann. Ber., 1920, S3, 2224—2226.

To separate lactic acid from fermentation products

the solution is mixed with little more than the Mti-

mated amount of ferric chloride, rendered alkaline

with sodium carbonate, acidified with ac^ic acid,

and evaporated on a water bath, when a character-

istic very pale green precipitate of ferric.sodium

lactate, [Fe(C,H.0,).]Na,2H,0, separates in the

course of a few hours. This is almost insoluble in

water at 20° C., and is only slowly att^ked by

dilute alkalis, 1% hydrochloric f®/” ®^'®
acid, or tannic acid. (Gf. J .C.S., Feb.) J. C. W.

Glycerol in eider vinegar, Isolation and identi/icd-

tionof . R. W. Balcom and E. G. Grab. J.

Assoc. Off. Agric. Chem., 1920, 3, 411—412.

GiTcmoL was extracted from 5 1. of cider vinegar

bv the official (American) method for the determina-

tion of glycerol in vinegar; the glyiterol was then

distilled under reduced pressure in the presence ot

sandalwood oil, the aqueous solution obtained, after

removal of the sandalwood oil, was evaporat^ at a

low temperature, and the glycerol dried under ^
duced pressure over sulphnrio acid. The

thus obtained was proved to *>® P"™ ,8>J®®t®'

oxidation with bichromate (usual meth^ for the

determination of glycerol) and by the m.p. of its

benzoyl derivative.—'W. P. 8.

Papain, Chesnut. See XX.

Paient.
. , j ,

Fat from raw materials containing carbohyamtes

;

Production of by means of fungi. Krie^-

ausschuss f. pfla“sliche u. tierische Oele n.

Fette G.m.b.H, G.P. 310,616, 6.6.16.

ADiebials such as turnips, potatoe^ applte, or

pears in subdivided form are inoculated with fungi

of the sachsia, oidinra, endomyces, or yeast grou^,

and allowed to ferment with access of air. Jtitner

before or during fermentation an ammonium salt,

urea, or sugar, may be added. When distillery

yeast or “mineral yeast” is employed »“ «>*. ®‘

good quality, similar to olive oil, and containing

glycerides of fatty acids with traces of free acid, is

produced.— J. W.

XEU. -FOODS.

Male; Indirect analysis of : and the

of added water. A. Bouriez. Ann. Falsif.,

1920, 13, 606—618.

The total solids, casein, soluble matters other than

casein sp. gr. of the serum, and sp. gr of the fat-

milk may be calculated from the fat tontent

•\nd the sp KT of the milk. Total solids (s*

'utrel=l-17B+6/3xlOOO(D-l) ;
casein =0-3(T-B)

;

Suble matters=0-7(T-B); sp. p-. of the serum=

750(T-B)/2‘5(1000D-T)+(T-B); and s^. gj*-

fawVee milk = 375(T-B)/(1000p-T)+0;6^

fT-B) where T=total solids, B=g. of fat per litre,

and D=tbe sp. gr. at 15° C.—W. P. 8.

Mdk serum [ ;
Specific gravity of -—]. R. Ledent.

Ann. Falsif., 1920, 13, 601—^.

The sp gr. of milk serum (obtained by heating the

milk at 70° C. with the addition of 20°/ acetic acid)
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varies from 1'027 to 1029, and is decreased to 1'026

by the addition of 10% of water to the milk. Milk

from diseased cows yWds a serum having a ap. gr.

lower than the limit mentioned. A low sp. gr. in-

dicates therefore the presence of added water or

that the milk is from a diseased cow.

—

'W. P. 8.

Lard; Detection of beef fat in . Vitoux and

C. F. Muttelet. Ann. Falsif., 1920, 13, 593—601.

The method described is that proposed originally

by Bomer (J., 1913, 434), and depends on the pre-

sence of a-palmitodistearin, m.p. 68'5° C., in lard,

and of /S-palmitodistearin, m.p. 63'3'’ C., in beet

fat. The fatty acids separated from these two
glycerides melt at 63'2° C. 50 g. of the fat is dis-

solved in 50 c.c. of pure acetone, the solution is

cooled to 15° C., and after 1 hr. the separated

crystals are collected on a filter, dried over sul-

phuric acid, then dissolved in 50 o.c. of ether and
again allowed to crystallise. These crystals are col-

lected, the m.p. determined, a portion then saponi-

fied, the fatty acids separated, and their m.p. de-

termined. The crystals of glycerides obtained from
pure lard melt above 62° C.

,
those from beef fat at

about 58'5° C. In the case of pure lard the value
(2G-A) is never less than 68°; G= the m. pt. of the
crystals, and A=that of the fatty acids.—W. P. S.

Antiscorbutic action of raw potatoes, crushed and
whole. Bezssonoff. Comptes rend., 1921, 172,

92—94.

The antisr.arbutic action of raw peeled potatoes, not
crushed, is equal to that of vegetables having a
marked antiscorbutic action, sucb as the cabbage or
dandelion, but if the potatoes are first crushed the
action is much inferior. The expressed juice

posseeses an antiscorbutic action, but less than that
of the e<)nivalent weight of uncrashed potato, whilst

the action of the marc is practically nil.—W. 6.

Proteins; Free amino groups of . II. 8.
Edlbacher. Z. physiol. Chem., 1919, 108, 287

—

294. (Cf. J,, 1^., 796 a).

The “ formol value” and the “methyl value”
obtained by methylating with dimethyl sulphate
were determined in gelatin and casein digested with
pepsin and in gliadin and zein digested with hydro-
chloric acid and in some undigested proteins. The
relation of the figures obtained to the tree amino
groups in the protein molecule is discussed. In
esocin, scombrin, gliadin and zein there appears to
be a certain parallelism between tbe lysine content
and the free amino groups. Clupein and salmin,
which are free from lysine, contain a larger number
of nitrogen atoms in the form of groups, probably
imino groups, which can be methylated but are not
indicated by formol titration. In gelatin, casein,
sturin, edestin, and cyprinin, the “ methyl values ”

indicate 3—5 CH, groups attached to nitrogen for
each amino group shown by formol titration, so that
each free amino group is probably converted into a
N(CH,), on methylation. Thymus- and gadus-
histones, on the other hand, show a much higher
content of nitrogen by formol titration than corre-
sponds to the “ methyl value.”—8. 8. Z.

Histidine; Separation of from arginine. A.
Kossel and 8. Edlbacher. Z. physiol. Chem.,
1920, no, 241—245.

In the method described previously (Z. physiol.
Chem., 1901, 31, 171) for the separation of histidine
and arginine by precipitation at different degrees
of alkalinity of the m^inm, precipitation of histi-

dine is complete even in absence of the more
strongly alkaline arginine. The precipitation of
histidine begins whilst the reaction of the medium
is still acid and is complete when the solution
reddens phenolphthalein. Iminazole behaves simi-
larly, as also do carnosine and guanidine, except

that in the last two cases there is no precipitation

so long as the medium is still acid or even Mutral
to litmus. Methylguanidine is precipitated incom-
pletely in a medium which reddens phenolphthalein

and completely when the solution gives a blue colour

with thymolphthalein. Arginine is precipitated

only when the solution gives a hlue colour with
thymolphthalein; creatinine is precipitated incom-
pletely under the same conditions. Gl^ine gives a
white precipitate in a medium which reddens
phenolphthalein and a brown precipitate in a
medium which gives a blue colour with thymol-

phthalein.

Seriein and the quantitative estimation of its con-
stituents. W. Tiirk. Z. physiol. Chem., 1^,
111, 71—75.

Silk was treated with water at 145° C. for 3 hrs.

under a pressure of 3 atm. Seriein went into

solution and was partly precipitated from it with
absolute alcohol. Both the soluble and insoluble
portions were examined for the various protein
colour reactions. Those depending upon the pres-
ence of a carbohydrate complex in the protein mole-
cule, e.g., the reactions with a-naphtnol and with
thymol, were very intense, and were the same for
both the soluble and insoluble portions. A mixture
of 300 g. of the alcohol-insoluble seriein and 100 g.
of the alcohol-soluble portion was hydrolysed wifli

sulphuric acid and yimded (calculated to dry sub-
stance) 5'69% of tyrosine, 1'79% of leucine, 6'81%
of serme, 4'^% of arginine, 1’96% of lysine, and
102% of histidine.—8. 8. Z.

Saccharin and dulcin. Paul. See XX.

Papain. Chesnut. See XX.

Patents.

Fats; Cooling apparatus for use in the manufacture
of edible . W. Clayton and G. Nodder. E.P
155,477, 6.11.19.

A SEKIES of hollow disc-shaped sections are placed'
face to face to form the body of the cooler

;
a cool-

ing liquid is passed throu^ the interior of the
sections and the fat to be cooled is forced through,
the narrow circular chambers between the discs.
These chambers are provided with scrapers fitted
to a rotating shaft passing through the centres of
the discs.—W. P. 8.

Vegetables and the like; Apparatus for drying .

W. Spoelstra. E.P. 155,625, 2.9.19.

The material is fed on to the uppermost of a series
of shelves arranged between the two walls of a
rotating vertical double-walled cylindrical vessel.

The shelves are divided into sectors and as the
apparatus rotates each sector is tilted in turn and
discharges its contents on to the shelf beneath.
Hot air passes up the central chamber and through
adjustable openings into the space between each
pair of shelves thus supplying fresh drying air to-

the material on each shelf.—L. A. C.

Drying liquids [e.g. milk]. J. H. Akkerman. E.P.

155,927, 9.10.19.

The liquid to be dried is applied by a spraying or
like device to a rapidly rotating disc which is not
heated but may be in a moisture-absorbing atmos-
phere; the conditions are adjusted so that the
material is dry before it leaves the disc, and if it

should stick there is no need to remove the dry
material continually as no heat is applied to it.

—B. M. V.
•

MUk; Process for making evaporated . O. W.
'Mojonnier. U.S.P. 1,362,7!M, 21.12.20. Appl.,

8.5.20.

The milk is condensed by heat and a number of
I
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samples are withdrawn and, after addition of vary-

ing quantities of sodium bicarbonate, are heatM
at 26° F. (117® C.) for 15 mins, in a steam retort

with a cage revolving at a rate of 10 revs, per min.

The samples are cooled with cold water, and the

quantity of sodium bicarlwnate required by the bulk

of the milk for sterilisation is ascertained by select-

ing the best sample.

—

L. A. C.

Fruit-juice; Frocest 0/ freafinp . Process of

making jeliy. Process of making fruit syrup.

M. 0. Johnson. TJ.S.P. (a) 1,362,868, (b)

1,362,869, and (0) 1,362,870, 21.12.20. Appl.,

(a and b) 12.9.19, (c) 17.1.20.

Fauir-joicK is concentrated by freesing a portion of

the water content and separating the residnal

liquid, and is then clarified hy heating to a tempera-
ture high enough to coagulate suspended matter but

not high enough to impair the flavour. After
separation of coagulated matter the juice is (a)

sterilised by heating to a temperature below that

employed for coagulation, and (b) jellified after

addition of sugar. In (0) sugar is added to the

juice before coagulation to obtain better clarifica-

tion.—li. A. C.

Desiccating liquids. TJ.S.P. 1,362,590. See 1.

Moisture in cereals. E.P. 143,191 and 135,486.

See XXni.

XIXB.-WATEB POfilFICATIONj SANITATIOM,

jlnenicoZ insecticides; Determimfion of arsenious

acid and arsenic acid in the presence of each other

trv . R, C. Roark. J, Asdoc. Off. Agric.

Chem., 1920, 3, 358—368.

To detenniDe arsenious acid in lead areenate a
weighed portion of the sample is boiled for 30 mins,

with 100 c.c. of dilute sulphuric acid, cooled, dilut^
to 200 C.C., and filtered j 100 c.c. of the filtrate is

nearly neutralised with sodium hydroxide, excess

of sodium bicarbonate is added, and the arsenious
acid is titrated with iV/20 iodine solution. Of 100
samples examined by the author, 15 contained 0 34
—3'54% ASjOa. Arsenic acid (together with anti-

mony) is determined by a method depending on the

ration A8,Oj4-4Hl=AejO,+2I,+2HjO. A por-
tion of the sample is treated with concentrated
hydrochloric acid, the mixture evaporated to dry-
ness, the residue dissolved in 50 c.c. of concentrate
hydrochloric acid, 10 c.c. of 20% potassium iodide
and 50 c.c. of 25^ ammonium chloride solution are
added, and the liberated iodine is titrated with thio-

sulphate solution, which has been standardised
against pure lead arsenate. The method of deter-
mining arsenic acid in lead arsenate may be applied
to zinc arsenite, and the total arsenic in this com-
pound may be determined by dissolving the sample
in acetic acid, precipitating the zinc as oxalate,
and titrating the arsenic in the filtrate after reduc-
tion with potassium iodide and sulphuric acid.

—W. P. 8.

(JhinosoL W. Spoon. Comm. Central Rubber
Stat., Buitenzorg, 1920, 4, No. 22, 335—345.

OhinosoXi is sometimes added as a disinfectant to
latex to prevent " spottedness ” and “rustiness”
in the finished rubber. As the active principle,

o-hydroxyquinoline, is present as sulphate, fre-

quently admixed with potassium sulphate, the value
of commercial chinosol is conveniently determined
from its content of o-hydroxyquinoline calculated
from the expression 9*d5x(8-0’4lK) in which S
and K represent respectively the percentage of
sulphur and potassium.—D. F. T.

Chloromeihyl earhonatee and chlorocarbonaHe-
Toxicity of the . A, Mayer, H. Magne, and
L. Plantefol. Comptes rend., 1921 172, 136—139.

The toxic effect of the chloromethyl carbonates, as
measured with rabbits, guinea-pigs, and dogs, in-
creases with the successive introduction of
chlorine atoms up to the trichloro stage. TTie intro-
duction of a fourth chlorine atom if the first three
were all in one methyl group diminishes the toxicity,
but does not alter it if they were distributed be-
tween the two groups. The introduction of two fur-
ther atoms of chlorine notably increases the toxi-
city.

^
The most symmetrical distribution of the

chlorine atoms gives the least toxicity. The chloro-
methyl chlorocarbonates bcoorae more and more
toxic as the number of chlorine atoms increases, and
for the same number of chlorine atoms present in
the molecule they are more toxic than the car-
bonates.—W. G.

Hydrogen cyanide. Sieverte and Hermsdorf. See
VII.

Patents.

Water-softening apparatus. J. E. Caps U 8,P.
1.362.673.21.12.20. Appl., 29.3.17.

In a water-softening apparatus, comprising a con-
tainer for the water to be treated, a filter-bed con-
taining water-softening agent, and a reservoir for
the regenerating liquid, the variations of the water
level control a mechanism which operates valves
whereby the regeneration and flushing of the filter-

bed, and the re-filling of the water-container, are
effected consecutively.—\V. J, W.

Copper’contaimng compound for treating plant
diseases and process of making it. G. Morselli.
TT.S.P. 1,362,172, 14.12.20. Appl., 6.5.19.

CuPBic chloride solution (46® B., sp. gr. 1‘4646) is

treated w'ith a slight excess of milk-oMime con-
taining 15% of calcium hydroxide; the precipitate
formed is collected, washed, dried, and powdered.
It has the composition CaCl3,3Cu0,xH,0.—W. P. 8.

{Water;'] Frocess for removal of gases from liquids
[ ]. W. 8. Elliott. E.P. 155,864, 17.7.19.

Sbe TJ.aP. 1,321,999 of 1919; J., 1920, 80 a.

Distilling water; Method of and means for
[on s/iips]. H. G. Cruikshank. From LysekiU
Mekaniska Verkstads Aktiebolag. E.P. 1^,450,
27.4.20.

Visinfecting agent. E.P. 147,535. See VII.

Ozonising apparatus. TJ.S.P. 1,362,999. See XI.

XX.-aBGANIC PBODUCTS; HEDICINAL

SUBSTAHCES; ESSENTIAL OOS.

Thehaine; Beduction products of . M. Freund
and E. Speyer. Ber., 1920, 53, 2250—2264.

A PHENOLIC dihydrothebaine has already beep
obtained by reducing thebaine with sodium and
alcohol. Hydrogenation in cold N j\ hydrochloric

acid in the presence of spongy platinum yields a

new dihydrothebaine which is insoluble in sodium
hydroxide, whereas a reduction product of this,

namely dihydrothebainone, is formed if colloidal

palladium is the catalyst. On hydrolysis with dilute

mineral acids the new dihydrothebaine loses methyl
alcohol and gives dihydrocodeinone. {Of. J.C.S.,

Feb.W. C. W.

r-Ecgonine and tropinonc' Complete synthesis of
. B. Willstatter and M. Bommer. Annalen,

1921, 422, 15—35,

Potassium ethyl ooetonedicarboxylate, obtained
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from citric acid, ia electrolysed in a divided cell,

whereby ethyl snccinyldiacetate CjHjiOO.CHj.OO,
C,H,)„ prisms, m.p. 46“—47° 0., is obtained, which

reacts with a warm, concentrated solution of

methylamine acetate to give ethyl 1-methylpyrroIe-

S.djiiacotate, domed prisms, m.p. 163°—1M° 0.

This is reduced in acetic acid suspension byhydrogen
and platinum black (containing oxygen) to ethyl

i-methylpyrrolidin6-2.5-diacetate, b.p. 0.

at 9 mm., which after dilution with cymene, is con-

verted by sodium powder at 172° 0. into ethyl

tropinonecarbozylate, from which tropinone is

obtained by boiling with 10X sulphuric acid and
r-^.-ecgQnine ethyl ester by r^uction with sodium
amalgam; the latter, after conversion into the
methyl ester and henzoylation, yields r-cocaine.

{Cf. J.C.S., Feb.)—C. 8.

Papain. V. K. Chesnut. J. Assoc. Off. Agric.

Chem., 1920, 3, 387—397.

Tre paper deals with the examination of dried
papaya latex obtained from papaya trees (Carica

papaya); the material is easily powdered between
the fingers and possesses little or no offensive odonr.

It is sometimes largely adulterated with starchy

substances. A method for determining the activity

of the latex depends on its proteolytic action on
casein at 37'5° C. in solntions haring hydrogen ion
concentration of ph=9'35, the action being
stopped after 30 mins, by the addition of 30 c.c.

of Bogdandy mixtnre (magnesium sulphate, 50 g.,

95% alcohol, 100 c.c., water to 1 1.) and 5 c.c. of

Njl hydrochloric acid, the mixture then diluted to

a definite volume, filtered, and the filtrate polar-

ised in a 200-mm. tube.

—

yV. P. S.

Proteint; Precipitaiion of by iannint. T. Soll-

mann. J. Pharm. Exp. Ther., 1920, 16, 49—59.

The precipitation of proteins by tannin depends
on the reaction of the medium. In solutions of

the concentration (01—0'5%) necessary to produce
astringent action precipitation is greatest at

PH =2—5. There is no precipitation when the

alkalinity is Ph>8—8 3. The precipitation limits

are the same for Witte’s peptone as for egg albumin
and serum-albumin, and for extracts of catechu u
for ordinary tannin. Gallic acid produces, within

the same limits, only slight precipitation, probably

due to contamination with tannin.—J. C. D.

Mercury compound; A lipoiropic . [Deter-

mination of merctiry.] H. Hiisgen. Biocbem.
Zeits., 1920, 112, 1—21.

A “LIPOTBOPIO” mercury compound, MAT (j^
tolueneaaoacetanilide - 3 - mercurihydroxide, CH..
C.H..N,.C.H.(NH.C,H,0).Hg.OH), is described,

which when injected into rabbits is taken up by the
central nervous system, the muscles, and other

organs much more readily than when ordinary mer-
cniy preparations are used. The method u^ for

estimating mercury in the brain consists of the

incineration of the organic matter and electrolysing

the mercury, which is afterwards volatilised into a
capillary tube which is weighted.—8. 8. Z.

SaccJiarin and dulein; Sweetneee of . T. Paul
Chem.-Zeit., 1921, 45, 38.

The addition of dulein to saccharin considerably

increases the sweetening power of the latter,

althou^ dnicin possesses but little sweetness, e.g.,

a mixture of saccharin, 280, and dulein, 120 mg.,
dissolved in 1 1. of water has the same degree of

sweetness as a solution containing 535 mg. of sac-

charin per I. The taste of the mixture is more
pleasant than that of saccharin alone.—W. P. 8.

Hydrazines, Preparation of some . h. 'Thomp-
son. J. foe. Dyers and Ool., 1921, 37, 7—11.

Somox hydrosulphite can he used with advantage

in plsM of bisulphites and stannous salts ia the pre-
aration of hydrazine derivatives. Fhenyl-
ydraxine, for example, is lAtained in more than
90% yield by treating a solution of phenyldiazonium
chloride (1 mol.) with a concentrated solution of
sodium hydrosnlphite (1 mol.) at 0° 0. in presence
of an excess of hydrochloric acid. Complete reduc-
tion occurs immediately, and the hydrazinesul-
phonate is hydrolysed to phenylhydrazine hydro-
chloride by boiling the solution for a few minutes
with a further quantity of concentrated hydro-
chloric acid. The reactions are expressed by the
equations : — 0,H,N,CH-Na,8,0,-t-H,0=C,H,NH.
NHS0,No+NaCl+80., and C.H,NH.NHSO,Na+
HCl+H,0=C,H3NH.NH,,Ha+NsH80,. Phcnyl-
hydrazine-p-sulphonic acid is similarly obtained in

60% yield by reduction of diazotised snlphanilic
acid, with the theoretical quantity ol hydrosnlphite
solution. The reduction of p-nitrophenyidiazonium
chloride by means of hydrosnlphite is best carried
out in alkaline solution. The product is a mixture
of the sodium salt of p-nitrophenylhydrazine and a
small quantity of the hydrazinedisulphonate. After
hydrolysing the latter by boiling with oonoentrated
hydrochloric acid the base is isolated in the usual
way, the yield amounting to 95% of the thoretical.

-G. P. M.

Formaldehyde; Preparation of —— from ethylene.

R. Willstatter and M. Bommer. Annalen, 1921,
422, 36—46.

Bv passing a mixture of ethylene (19’38%), oxygen
7'58%), and nitrogen (73'04%) at the rate of 1‘5 1.

in 13—21 mins, throng a Jena glass tube (45 cm.
by 3 mm.) heated at 585° C., the authors have ob-
tained formaldehyde in 109% (by weight) yield, cal-

cnlated on the ethylene consumed; that is, about
half the quantity theoretically obtainable. The con-

centration of the formaldehyde in the hot gaseous
mixture should not exceed 2% (by vol.).—0. 8.

Hydrogenating metals. Brochet. See X.

Lactic acid, Hofmann. iS«s XVIII.

Adsorption of alkaloids, Kolthoff. See XXIII.

Mercuric chloride and chloroform. Basse. See
xxni.

Patekis.

.illaioid of ergot; Process for the isolation of the

principal in the pure crystallised state.

Chem. Pabr. vorra. Sandoz. E.P. 140,066,

20.12.19. Conv., 10.3.19. Addn. to E.P. 125,396
(J., 1920, 349 a).

The crude alkaloid obtained by the process

desciibed earlier ia purified by crystallisation from
acetone preferably containing 5—10% of water.

—D. P. T.

Theobromine; Preparation of dialk;fi-amino-ethyl

derivatives of . Soc. Chim. des Usinee du
Rhone, anc. Gilliard, P. Monnet et Cartier.

E.P. 155,748, 27.6.20. Conv., 1.3.20.

Duletl-aiono-ethyl derivatives of theobromine
are obtained by the action of chloroethyi-diethyl-

amines on metallic salts of theobromine. 'Ilins di-

etbylamino-ethyl-theobromine, m.p. 67° C., is ob-
tained by boiling for several hours 20 pts. of

sodium-theobromine suspended in benzene with

15 pts. of chloroethyl-diethylamine. The base gives

a neutral, water-soluble hydrochloride, which after

crystallisation from alcohol forms colourless crystals,

m.p. 292° C. This neutral aalt poss^es the ad-
vantages over other soluble derivatives of theo-
bromine that, whilst having all the therapeutic pro-

perties of this Bubetanoe, it does not excite the
macoua membrane and has no irritating effect when
used for injection.—Q. F. M.



TA St. VO. « Cl. XXI.—photographic MATERIALS, Ac. Cl. XXII.—EXPLOSIVES, Ac. 189 a

Acetaldehyde: Proeese of making . H. L.
Bender. D.^P. 1,356,299, 12.10.90. Appl., 20.6.19.

A MISTUM of steam and acetylene is heated below

400° 0. in the presence of a catalyst.—L. A. C.
I

m-PHOTOGBAPHIC MATEBIALS AND
PBOCESSES^

Photographic emuisions; Analysis of . A. B.

Hitchins. Bull. Soc. Fram;. Phot., 1920, 7, 228—
234.

Fob the determination of gelatin in photographic

emulsion films a Ejeldahl nitrogen estimation is

made, and the factor 0 0082 is taken as represent-

ing the relation between the number of c.c. of

JC/IO acid equivalent to the ammonia produced and

the wei^t in grms. of dry gelatin in the sample;

air-dri^ gelatin (as in emulsion films) is taken as

containing 13% of moisture. The total silver halide

is determined by direct weighing on an asbestos

filter, the gelatin being first decomposed and re-

moved with dilute nitric acid. Total silver is deter-

mined by Volhard’s method, after reducing the

halides with zinc and sulphuric acid. Where the

halides are only bromide and iodide or bromide and

chloride the proportions are obtained from these

two figures, graphs being used to simplify the calcu-

lation. Where all three halides are present they

are detected by converting them into sodium salts

and then testing for and removing iodide by per-

sulphate and acetic acid, then testing for and re-

moving bromide by persulphate and sulphuric acid,

leaving the chloride still in solution. The iodide

can also be quantitatively separated and determined

by this method, followed by titration with thiosul-

phate, the proportion of cl^ride and bromide in

the remainder being determined as outlined above.

-B. V. 8.

[Phoiographic] reversed dye images; Method of

producing . J. I. Crabtree. Communication
No. 67 from Eastman Kodak Res. Lab. Brit. J.

Phot., 1921, 68, 32-33.

I; a gelatin film containing a silver image be stained
with Methylene Blue and then treaty with " acid-

hypo” (sodium thiosulphate solution containing

free sulphurous acid), the dye in the neighbour-

hood of the silver image is reduced, but not that in

the clear gelatin; by washing the film to remove
the leuco-compound thus formed and then dis-

solving the silver in thiosulphate-ferricyanide solu-

tion or similar agent a reversed dye ima^e is

formed. The silver image becomes much lighter

in colour and more transparent, and not completely

soluble in the weaker silver solvents such as potas-

sium cyanide. Acid solution of cerous nitrate, acid

amidol, and acid stannous chloride act similarly to

the “acid-hypo”; a number of other dyes which
are easily rmnced to leuco-bases behave similarly
to Methylene Blue. In practical application of the
process it is necessary to select a dye which is re-

moved from gelatin by washing much less easily

than its leuco-compound.—B. V. S.

Xm-EXPLOSIVES; MATCHES.

NiiroctUidose; Method of determining the waters
content of wet . A. Logothetis aiwl G. Gre-
goropoulos. Z. ges. Schiess- u. Sprengstoffw.,

1921, !«, 1—2.

A KNOWN volume of 96% alcohol is stirred with the
wet nitrooeliulose for 5—10 mins., after which it is

filtered, with continued stirring. The volume of

^6 alcoholic filtrate is then carefully measured, and
ite strength calculated from a specific gravity deter-
minatum, a oorreotiou being applied for contraction
in volnme.—W. J. W.

Mercury fulminate; Behaviour of with varioxa
solvents, A. Langhaius. Z. ges. Schiess* u.

Sprengstoffw., 1920, tS, 219-221, 227-229,
237.

Both white and grey fulminate give the pure,

white fulminate when their solutions in potassium
cyanide are precipitated with nitric acid. The
cyanide solutions are not stable. No double s^ts
can be detected in the cyanide solution, nor ai^

these produced by interaction with ammonium
nitrate or ammonium sulphate. With ammonium
thiocyanate however, a double salt is formed. A
solution of lulminate in 22% ammonia solution (sp.

gr. 0‘92) yields columnar white crystals of fulmin-

ate, which become opaque on treatment with water.

The solution decomposes in 12 hn., and variously

coloured sediments are deposited in which no trace
of mercuric fulminate is found; these consist of

reduction products. A double salt is produced by
interaction of the ammonia solution with ammo-
nium thiocyanate. In mono-, di-, and trimethyl-

amine, fulminate dissolves with some difficulty,

and with separation of metallic mercury. From the
monomethylamine solution white, newle crystals,

in fern-shaped masses, are formed
;
separate needles

crystallise out from the di- and trimethylamiue solu-

tions. The solutions are not stable. In sodium
thiosulphate solution and in aniline solution of the
fulminate is accompanied by decomposition. Pyri-

dine dissolves mercury fulminate, and cubical

crystals may be obtained, which can be converted

into pure fulminate by treatment with water. The
pyridine solution is fairly stable, and fulminate

precipitated from it after 20 brs. is of a fair degree

of purity, although yellowish in colour. Some
separation of mercury, which takes place during
solution, is due to interaction of the solvent with

organic impurities and not to decomposition of the

fulminate. Pyridine as a denaturant for alcohol

in the manu/acture of fulminate causes low yields,

bub increases the explosihility^ of the product.

Sodium xantbate dissolves fulminate slightly; the

filtrate yields crystals of addition products. On
standing decomposition takes place, Mercury ful-

minate is slightly soluble in acetone and alcohol,

but only very slightly soluble in ethyl acetate. It is

practically insoluble in benzene, even on heating,

and insoluble in chloroform, glycerin, epichlor-

hydriD, linse^ oil, turpentine, and ethyl nitrate.

The titration of a solution of fulminate in hydro-

chloric w;id with potassium iodide has been in-

veetigaW; the mercuric iodide formed first dis-

solves, but is precipitated on further titration, the

line of demarcation being sufficiently definite.

Accurate results are obtainable under certain con-

ditions.—^W. J. "W.

Patents.

Explosive. C. Manuelli and L. Bernardmi. E.P.

155,627, 17.7.17.

Ghlorates and perchlorates of bigiianide and
guanidine, prepared by double decomposition of

metallic chlorates and perchlorates with salts of

biguanide and guanidine, may be used as explosives

or constituents of explosive mixtures. Perchlorates

of biguanide and guanidine are also obtained by

heating a mixture of ammonium perchlorate or

chlorate (1 mol.) and dicyanodiamide (2 mols.) to
100®—170® C. The explosives thus prepared, to

which oxidising and oxidisable substances may be

added, are of go^ explosive power and possess

great stability.—^. J. W.

Gimcotton; Process of manufacturing fibrous

material^ mrticularlu . F, A. Wardenburg,
Assr. to E. I. du Pont de Nemours and Co.

C.S.P. 1,355,197, 12.10.20. Appl., 11.12.17. -

Fibrous materials are treated with a liuuid in such

a manner that the liquid filters throu^ the mass,
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and loss of small particles of the material is pre-

vent^.—^W. J. W.

Smokeless powders; Manufacture of . C.

Olaessen. G.P. 298,859^ 11.3.16.

Nitrocellulose, together with nitroglycerin, nitro-

glycol, or nitrat^ sugar, is mixed with an eutectic

mixture of dinitrotoluene and trinitrotoluene, with-

out the aid of a volatile solvent.—W. J. W.

Cellulose; Preparation of material from [^tcood]

which is suitable for nitrating and spinning, M.
Ellern-Eichmann. G.P. 300,703, 19.3.16.

The treatment of wood oellulose is carried just so

far as to give fibres free from incrustation, which
are then washed, centrifuged, and dried without

the application or pressure or much heat. The pro-

duct consists of a mass of uncrushed fibres which
may be easily separated, and possess good absorp-

tive properties.—W. J, W.

Guncotton; Apparatus for purification of . H.
Eicheler. G.P. 323,036, 16.9.17.

The washing vat is provided with two internal

sieve plates, into the space between which the gun-

cotton is loaded. The wash water enters the bottom
of the vat, which is funnel-shaped, and passes up-
wards through the sieve plates and the material to

an overflow at the top. In order to effect complete

urification of the smallest particles, the rate of

ow of the water is varied periodically, thus ensur-

ing alternate saturation and draining.—W. J. W.

Delay fuses; Manufacture of . F. Israel. G.P.

(a) 324,004, 23.1.17, (b) 324,005, 13.7.18, and (c)

324,006, 24.10.18.

fA) Niteocellulose is incorporated with finely-

uvided charcoal or similar material and an oxygen
carrier, such as potassium nitrate, and formed into

porous sticks, which are then covered with a layer

of an incombustible, or not easily combustible, sub-

stance, such as cellulose acetate, and, if desired,

enclose in metal tubes. These fuses are impervious
to damp, and bum slowly and uniformly, (b) The
nitrocellulose may be used in the form of grains or

flakes, pressed into metal or paper tubes. The time
of combustion is approximately three times as long
as with gunpowder fusee. (c) By omitting the
charcoal from the composition, and adding only 1

—

3% of potassium nitrate, the flakes or grains being
then graphitised and pressed into metal or paper
tubes, a still slower rate of combustion is obtained.

—W. J. W.

Cellulose and cotton waste; Process and apparatus
for drying vegetable materials, especially

before nitration. Westfalisch - Anhaltische
Sprengstoff A.-G. G.P. 326,303, 20.2.18.

The material is drawn by a fan into a tunnel with
heated walls, from which it is then blown direct to
the storage chambers in connexion with the nitra-

ting plant.—W. J. W.

Nitrated material; Process and apparatus for con-
tinuous steaming of . I. M. Voith. G.P.
326,304, 26.9.18.

The material is passed continuously through a

closed receptacle in which it is subjected to treat-

ment with steam.—^W. J. W.

Damp-proof matches; Process for producing .

R. Dubrisay. U.8.P. 1,363,096, 21.12.20. Appl.,
29.6.20.

As an a^Iutinant in the paste, a reaction product
preparea from an aldehyde and resorcinol, in
presence of a catalyst, is employed.

—

W. J. W.

Xm-AMALYSIS.

Crucibles used in rock onrdysis [,* Gold-palladium

alloy as material for ]. H. S. Washington.

J. Wash. Acad. Sci., 1921, 11. 9—13.

Apart from the question of cost, a duadvantage in

the use of platinum and iridium-platinum crucibles

is the difficulty of completely removing the melt

after fusion of silicates with sodium carbonate. In

experiments with a crucible of “ palau ** (gold 80%,
palladium 20%), the cake obtained after sodium
carbonate fusions could be completely and easily

removed by treatment with hot water, even when
the crucible was indented. Determinations of the

loss in weight of crucibles of “ palau ” and iridium-

platinum indicated an average loss, after 47 fusions,

of 0’2 mg. with “ palau, and with iridium-

platinum, after 21 fusions, of 0’5 mg. In the latter

case the loss is partly due to volatilisation of

iridium.—^W. J. W.

Electric furnace for use in the determination of

arsenic by the Marsh method. L. Birckenbach,

Chem.-Zeit., 1921, 45, 61—62.

A SMALL electric furnace for heating the arscmic-

mirror tube consists of a kieselguhr brick provided

with a groove for holding the tube and fitted with

a heating spiral of nickel-chrome wire; the cover

of the furnace is also made of kieselguhr, and is

divided into two pieces. An alloy of zinc, 500, and

copper, 0‘626 g. is recommended for use in the

hydrogen generation flask in place of ordinary

granulated zinc.—W. P. S.

Indicator; A nexp . R. W. Kinkead. Chem.
News, 1921, 122, 4-5.

A NEW indicator of at present unknown constitu-

tion, pink in acid, and blue in alkaline media, is

formed by the action of ethyl nitrate (1 mol.) on
magnesium phenyl bromide (1 mol.) in ethereal solu-

tion. The substance is isolated by separating the

ethereal layer, evaporating off the ether, adding

sodium carbonate and water to the residue, and
extracting with chloroform. The blue sodium salt

remains in the aqueous layer. It w, however, some-

what unstable, and the i^icator is best kept as^ an

ethereal solution of the free acid. Neither the

aqueous solution of the free indicator nor that of

the sodium salt can be concentrated without decom-

position.—G. F. M.

Acidity in coloured solutions; Titratiort of .

B. G. Hartmann. J. Assoc. Off. Agric. Chem.,

1920, 3, 410—411,

A MIXTURE of sodium sulphate, 50, and phenol-

phthalein, 1 g., finely jmwdered, is recommended
for use as external indicator in the titration of

strongly coloured acid solutions; drops of the solu-

tion are placed on the powder,—W. P. S.

j

Adsorption in analytical chemistry. Part. IV.

Adsorption of alkalis by cell'tdose. I. M. Kolt-

hoff. Pharm. Weekblad, 1921, 58, 46—56. (Cf.

J., 1921, 63 a,)

With sodium and potassium hydroxides no real

adsorption occurs, tne quantities taken up being

proportional to the end concentrations for solutions

up to 4iV. ^tween 4A'' and 6N the quantity taken

up is constant, indicating chemical combination; a

sudden increase occurs at about 6N, the quantity

then remaining constant again. The alkali car-

bonates are not taken up at all. Barium hydroxide

is taken up in amounts proportional to th^ square

roots of the end concentrations. Ammonia is taken

up in constant quantity in presence of traces of

other alkalis. {Cf. J.C.S., Mar.)—S. I. L.
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AdsoTption in analytical ckemittry. Pari V,
Adsorption of salts of the ^kali and alkaline^

earth metals and of alkaloids by filter paper.

I. M. Kolthoff. Pharm. Weekblad, 1920, 58,

94r-101.

PbaoticalIjT no adsorption was found for any salts

of alkali or alkaline-earth metals, or for mor-

phine hydrochloride. With quinine hydrochloride

and strychnine nitrate small quantities were taken

up in exact agreement with the adsorption

equation. (C/. J.C.S., Mar.)—8. I. L.

titrates: Bemoval of [in onaZy^is] by means of

alcohoL R. Schneidewmd. Chem. and Met.
Eng.. 1921, 24, 22.

In analytical process which require the absence

of nitric acid or nitrates, their removal may be

more conveniently effected by means of ethyl alcohol

than by the usual method of evaporating with sul-

phuric acid. For example, to a solution containing

20 c.c. of nitric acid and 150 c.c. of water, 15 c c.

of sulphuric acid is added, and when nearly boiling

5 c.c. of ethyl alcohol is carefully run in from time

to time, until further addition no longer causes an
evolution of nitrous fumes. The boiling is then con-

tinued to expel the excess of alcohol and the result-

ing solution is sufificiently free from nitric acid no

longer to give the brown ring test, or to oxidise

hydrogen sulphide.—Gr. F. M.

Potassium: Separation and determination of
[aa percftZorate]. S. B. Kuzirian. J. Assoc. Off.

Agric. Chem., 1920, 3, 321—323.

ANaiNB perchlorate is recommended for use in place

of perchloric acid; a known weight of the per-

chlorate is dissolvea in 60 c.c. of absolute alcohol,

and this solution is added slowly to the mixed
chloride solution. For each 1*5 c.c. of water used

to dissolve the mixed chlorides, 50 c.c. of absolute

alcohol should be added. Sulphates, if present,

must be removed previously witn barium chloride;

the excess of barium chloride does not interefere.

-W. P. S.

Nitrogen; The Kjeldahl method for determining
. I. K. Phelps and H. W, Daudt. J. Assoc.

Off. Agric. Chem., 1920, 3, 300-315.

The method yielded trustworthy results in the case
of amines, and pyrrolidine, pyridine, piperidine,

quinoline, purine, glyoxaline, quinoxaline, quin-
azolone, etc. derivatives, provided that mercuric
oxide and potassium sulphate were added to the
acid digestion mixture. In the case of azo
compounds, a preliminary reduciion by boiling

with stannous chloride in alcoholic solution was
necessary. Hydrazine compounds required boiling
with formaldehyde, zinc dust, and hydrochloric acid
in alcoholic solution, with subsequent addition of

stannous chloride before digestion with sulphuric
acid, mercuric oxide, and potassium sulphate.

—W, P. S.

Volumetric analysis. {^Determination of mercuric
chloride, chloroform, and lead.] 0. Sasse. Pharm.
Zeit., 1920, 65, 569, 688.

MfipioDs are described for the titration of mer-
curic chloride (with potassium iodide), chloroform
(decomposition with potassium hydroxide and
estimation, of the potassium chloride formed), and
lead salts (with potassium bichromate). In the case
of mercuric chloride tablets, the red colouring
matter which is usually present may be destroyed
by treatment with chlorine previous to titration
with potassium iodide.—W. P. S.

^ also pag« (a) 113, Sulphonk acids (Van
"'wn)

; Mechanical loood p^p (Kotibhasker). 114,
^ductian of nitrites and nitrates (Baudisch and
Mayer). 115, Bydrogen cyanide (Sieverts and

Hermsdorf
) ;

Hydrogen arsenide (Thoms and Hees).
U9, Zirconium minerals (Thompson). 121, Water
in oils and fats (Oertel). 123, Gelatin and glue
(Ishikawa). 124, Potash in wood ashes (Bom);
Ammonm in fertilisers (Jarrell). 125, Sugars etc,

(Gilmour); Lactic acid (Hofmann); Milk (Bouriez,
also Ledent). 126, Beef fat in lard (Vitoux and
Muttelet); Histidine and arginine (Kossel and Edl-
bacher). 127, Arsenical insecticides (Roark);
Chinosol (Spoon). 128, Papain (Chesnut); Deter-
mination of mercury (Hiisgen). 129, Photographic
emulsions (Hitchins); Nitrocellulose (liogothetis
and Gregoropoulos).

Patents.

Cereals or other substances; Apparatus for indica-
ting moisture in . 8oc. Anon, des Grands
Moiilins Vilgrain, and M. Chopin. E.P, (a)

143,191, 4.2.20, and (b) 155,486, 25.2.20. Conv.,
9.5 and 20.12,19.

(a) The cereal is introduced in regulated quantity
into a heated vertical chamber and then discharged
from the same. The amount of water vapour pro-
duced is measured by the maximum pressure pro-
duced; means are provided for discharging the
vapour periodically, and it may be passed to a con-
denser and the amount of condensed water
measured. (b) The cereal is passed downwards
through a vertical bronze tube surrounded by an
iron tube and provided with an electrical heating
Jacket. The water vapour from the heat^ cereal
passes through orifices in the bronze tube into the
space between the two tubes and escapes thence into
a condenser provided with a constant water supply.
The difference in temperature of the water entering
and leaving the jacket of the condenser is a
measure of the amount of water vapour given off by
the cereal. The rate of flow of the cereal through
the tube is controlled by valves. (Cf. J., 19^.
797 a.)—W. P. S.

Patent List.

,
The dates given in this list are, in the case of Applica-

tions for Patents, those of application, and in the case of
Complete Specifications accepted, those of the Official
Jonrnals in which the acceptance is announced. Complete
Specifications thus advertised as accepted ace open to in-
spection at the Patent Office immediately, and to oppoei-
tion within two months of the date given.

J.—GENKHAL; PLANT; MACHINERY.

Applicattonb.

Arnold, and Goldschmidt A.-G. Carrying out to
the limit incompletely-proceeding reactions. 3704.
Jan. 31. (Ger., 7.2.20.)

Barbet et Fils et Cie. Evaporating apparatus.
3373. Jan. 27. (Fr., 27.1.20.)

Berk and Co., and Briscoe. Separating solids by
crystallisation from solvents. 38^. Feb. 1.

Bibb, Furnace or kiln. 3498. Jan. 28.

Cleworth, Wheal and Co., and Leask. Purifica-
tion or treatment of air or gas with liquid. 3125.

Jan. 25.

Davis. Treating materials in the gaseous phase.

3256. Jan. 26.

Hurreli and Johnson. Rotary filter. 4132.
Feb. 4.

Newton. Drying cylinders etc. 4271. Feb. 5.

Paterson. Filtering apparatus etc. 3675. Jan. 81.

TborescU and Troell. Agglomerating pulveroua
material. 3965. Feb. 2.
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Weyel and Zimmermann. Drying apparatas.

4059. Feb. 3.

Zack. Obtaining a vaeuum by the liquefaction

of gaaea. 4014. Feb. 3.

Complete SpecipicatioK8 AcoEWEn.

21,323-4 (1918). Francart. Tunnel furnaces,

kilns, ovens, etc. (157,474-5.) Feb. 2.

24,371 (1919). Buff. Heat treatment or evapora-

tion of liquids. - (157,514.) Feb. 2.

25,708 (1919). Martinez. Mechanical mixing
machines. (157,557.) Feb. 2.

3894 (1920). Elmore. Centrifugal driers.

(158,152.) Feb. 9.

16,857 (1920). Sharpies. Centrifugal machines.

(157,688.) Feb. 2.

n.—FUEL: GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Applications.

Accioly. Treatment of mineral etc. oils. 3694.

Jan. 29.

Bibb. Composition for briquettes etc. 3498.

Jan. 28.

Demant. Process for refining hydrocarbons.

4136. Feb. 4.

Dobson and Mossop. Preparation of liquid fuel.

3634. Jan. 31.

Fabry. Purifying ooal gas. 4007. Feb. 3.

Farrant. Production of colloidal fuel. 3851.

Feb. 1.

Fletcher. Utilisation of peat etc. for steam pro-

duction. 3114. Jan. 25.

Halbergerhutte. 3238. See X.

RUngworth. Coking coal. 3923. Feb. 2.

Kneen. Water-gas plant. 3109. Jan. 25.

Haua. Drying and pressing peat into shape.

3823. Feb. 1.

Torfverwertungs Gee. Pobl u. von Dewitz. Dry
distillation and coking of raw peat etc. 2978. Jan.

24. (Ger., 22.1.20.)

Trent Process Corp. Production of coke. 4187.

Feb. 4. (U.8., 21.2.20.)

Wilton. Utilising waste gases from furnaces etc.

for extracting by-products from coal etc. 3407.

Jan. 28.

Complete SpEciPicAiioNa Accepted.

12,509 (1918). Garrow. Low and medium tem-
perature carbonisation of coal shale, wood, peat,

etc. (158,002.) Feb. 9.

18,038 (1919). Broadbridge and others. See XII.

4591 (1920). Melamid. Manufacture of trans-
former oil. (143,193.) Feb. 9.

17,763 (1920). Miles. Manufacture of paraffin
wax emulsions. (145,602.) Feb. 9.

III.—TAR AND TAB PRODUCTS.

Applications.

Bawden, Bennett, and United Alkali Co. Manu-
facture of 0- and p-nitrophenol. 3369. Jan. 27.

Bawden, Bennett, and United Alkali Co. Separa-
tion of 0- and p-nitrochlorobeuzenes from mixtures
thereM. 3370. Jan. 27.

Demant. 4138. See II.

Prager, and South Metropolitan Gas Co. Manu-
facture of naphthalene com^unds. 3032. Jan. 24.

V.—FIBRES; TEXTILES; CELLULOSE;
PAPER.

Applications.

Addy, and British Cellulose and Chem. Manuf.
Co. Manufacture or treatment of articles made of

plastic materials. 3902. Feb. 2.

Bernot and Fournier. Manufacture of paper
pulp. 38%. Feb. 1.

Bloxam (Akt.-Ge8. f. Anilinfahr.). Protecting
animat fibres in treating them with alkaline liquids.

3377. Jan. 27.

Cew and Marx. 3898. See XHI.

Duclaux. Treatment of oellulose esters. 3742.

Feb. 1.

JoUot. Manufacture of cellulose threads. 4191.

Feb. 4. (Fr., 30.8.20.)

Schwartz. Manufacture of cellulose acetate and
artificial silk therefrom. 3296. Jan. 27.

Sutcliffe. Preparation of vulcanised fibre. 3820.

Jan. 27.

Complete Specifications Accepted.

21,172 (1919). Goldschmidt. Process of degum-
ming silk. (131,906.) Feh. 2.

16,075 (1920). Glanzfaden A.-G. Preparing
durable cupric ammonia cellulose solutions for spin-

ning artificial thread etc. (145,035.) Feb. 9.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Applicahonb.

Bloxam (Akt.-Ges. f. Anilinfahr.). 8377. See V.

Briggs, Richardson, and British Cellulose and
Chem. Manuf. Co. Dyeing. 3M7. Jan. 27.

Calico Printers’ Assoc., and Costobadie. Pro-
duction of ornamental effects on fabrics. 34^.
Jan. 28.

Calico Printers’ Assoc., end Nelson. Ornamenta-
tion of textile fabrics. 4073. Feb. 9.

Tate. Process for dyeing and waterproofing.
3198. Jan. 26.

Whitaker and Whitaker. Machines for dyeing,
scouring, and washing wool etc. 3172. Jan. 28.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

Barnett. Production of chemical compounds or
elements by gravitational translation of amalgam
formed by electrolysis to hermetically sealed re-

ceptacle. 3171. Jan. 26.

Freetb and Munro. Production of ammonium
chloride and sodium carbonate. 2921. Jan. 24.

NiccoU. Production of hydrochloric acid by
direct synthesis. 3104. Jan. 25. (Ital., 2B.20.)

Parrish, and South Metropolitan Gas Co. Manu-
facture of ammonium sulphate. 3033. Jan. 24.

Sec. I’Air Liqnide. Synthesis of ammonia. 3949.

Feh. 2, (Fr., 2.2.20.)
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Wade (Lindsay Light Co.). Manufacture of

thorium compounds. 4100. Feb. 3.

CoMPLETB SPECinOAnONB ACCEPTED.

25,544 (1919). Mackay. Making lead sulphate

direct from lead sulphide ores. (157,554.) Feb. 2.

26,332 (1919). Armour Fertilizer Works. Pro-

duction of aluminium nitride. (148,919.) Feb. 9.

10,751 (1920). Soc. I’Air Liquids. Production

of hydrogen peroxide. (141,758.) Feb. 9.

VIII.—GLASS; CERAMICS.

AppiicATiorrs.

Ferguson. Manufacture of sheet glass. 3144.

Jan.

Marlow. Orens or kilns for manufacture of tiles,

pottery, etc. 3526, 3580-1. Jan. 29.

Complete Specipications Accepted.

27,438 (1919). Frink. Manufacture of sheet

glass. (157,598.) Feb. 2.

16,191 (1920). True!. Glass-melting tanks or

furnaces. (157,684.) Feb. 2.

IX.—BUILDING MATERIALS.

Applications.

Lyon. Process for drying wood. 3950. Feb. 2.

Marks. Concrete. 3975. Feb. 3.

Newberry. Manufacture of cement. 3707. .Ian. 31.

Winkler. Manufacture of mortar, cement, etc.

3783. Feb. 1. (Switz., 26.7.20.)

Winkler. Cement, mortar, concrete, etc. 3903-4.

Feb. 2. (Switz., 30.8 and 15.10.20.)

X.—METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applications.

Alexander. Nickel alloy. ,3306. .Tan. 27.

British Thomson-Houston Co. (General Electric
Co.). Alloys. 4088. Feb. 3.

Fairweather (Avesta JernTerks Akt.). Pro-
ducing silicon-manganese-chrome steel. .3672.

Jan. 31.

Fehr and Fehr. Electrodeposition of bronze
etc. 3097. Jan. 25.

Fletcher. Smelting, melting, and refining metal
in furnaces using air blast. 3108. Jan. 25.

Freedman and Greetham. Extraction of metals
from their compounds. 3159. Jon. 26.

Goldschmidt A.-G. Bearing metal alloy of high
lead content. 3251. Jan. 26. (Ger., 26.1.20.)

Gunderson. Process of case-hardening copper.
3715. Jan. 31.

Halbergerhutte Ces. Purification of blast-fur-
nace etc. gases. 3238. Jan. 26. (Ger., 23.3.20.)

Hale. Production of malleable iron castings.
4072. Feb. 3.

lytaka. Alloys. 3487. Jan. 28.

Lowe. Soldering aluminium. 2918. Jan. 24.

Alloys, and process of treating same.
3260. Jan. 26. (U.S., 13.2.20.)

Rheinisch-Nassauische Bergwerks- u. Hutten
A.-G., and Spieker. Production of zinc dust having

a high percentage of metallic zinc. 3481. Jan. 28.

(Ger., 22.11.20.)

Rostborn. Manufacture of copper alloys. 4230.

Feb. 4. (Ger., 4.2.20.)

Trent Process Corp. Treating ore etc. 4168.

Feb. 4. (U.S., 21.2.20.)

Trent Process Corp. Collecting and purifying

minerals. 4189. Feb, 4. (U.S., 9.4.20.)

Complete Specipications Accepted.

17,909 (1919). Armstrong. Stable surface alloy

steel. (143,829.) Feb. 2.

18,498 (1919). Thompson, Ltd., Thompson, and
Partridge. Coating iron, steel, and certain other

metals with aluminium. (158,010.) Feb. 9.

25,544 (1919). Mackay. See VII.

25,546 (1919). Mackay. Recovery of vanadium
from its ores. (157,565.) Feb. 2.

32,093 (1919). Schafer and Brettschneider. Case-

hardening mixtures for iron and steel. (157,639.)

Feb. 2.

6722 (1920). Hall, and Rolls-Royce, Ltd. Pre-

paration of allovs and refining metals and alloys.

(158.166.) Feb. 9.

24,670 (1920). Russell, and Manchester Furnaces,

Ltd. Heat-treatment furnaces. (167,696.) Feb. 2.

XI.-ELECTRO-CHEMISTRY.

Applications.

Automatic Telephone Manuf. Co., Ltd., and

Roseby. Electric furnaces. 4247. Feb. 6.

Barnett. 3171. See VII.

Fehr and Fehr. 3097. See X.

Pouchain. Negative electrode for electric ac-

cumulators. 3378. Jan. 27.

COMPI.ETF, SpECIPICATION ACCEPTED.

32,790 (1919). Levin. Electrolytic gas geaera-

tors. (158,148.) Feb. 9,

XII.—FATS; OILS; WAXES.

Applic.ations.

Bitterliug, Lyman, and Bittorlings, Ltd. Appara-

tus for rendering fats, drying, sterilising, or

destroying animal matter. 3586. Jan. 29.

Fankhauser. Squeezing oils and fats from oily

and fatty substances. 3922. Feb. 2. (Switz.,

Green. 3741. See XIX.
Tempelhoff. Medicated anti.septic soap. 2946.

Jan. 24.

Complete Specifications AccEPTEn.

18,038 and 19,797 (1919). Broadbridge, Edser,

and Minerals Separation, Ltd. Treatment of

emulsions and the like. (157,490.) Feb. 2.

6239 (1920). Boehringer Sohn. Manufacture of

soaps and washing-materials. (139,776.) Feb. 2.

13,582 (1920). Wade (Wilson and Co.). Process

for compounding fata and oils. (158,175.) Feb. 9.

15,882 (192<5). Elektro-Osmose A.-G. Process for

decolorising liquids containing glycerin or crude
glycerin. (144,727.) Feb. 2.
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Xni.—PAINTS: PIGMENTS; VARNISHES;
RESINS.

Afplication.

Cew and Marr. Preparation of dilute solutions

of resin soap. 3898. Feb. 2.

XIV.—INDIA-RUBBER; GUTTA-PERCHA.

ApPLICiTION.

Davidson. Treatment of rubber etc. 4306. Feb. 6.

XV.—LEATHER; BONE; HORN; GLUE.

APPUO.tTIONS.

Hayward. Apparatus for drying gelatin etc.

3896. Feb. 2.

Schidrowitz, Adhesives. 3388. Jan. 27.

COMPlETg SPECIVICATIONS ACCEPTED.

16,743 (1920). McQuitty. Manufacture"ol sheets
of edible gelatin. (145,486.) Feb. 9.

19,827 (1920). Devoz. See XVI.

XVI.—SOILS; FERTILISERS.

Complete Speoipications Accepted.

17,808 and 17,720 (1920). Akt.-Ges. f. Anitinfabr.
Manufacture of artificial fertilisers. (146,259 and
145,582.) Feb. 9.

19,827 (1920). Devoz. Manufacture of soluble
nitrogenous manures from waste leather and other
animal detritus. (147,798.) Feb. 9.

XIX.—FOODS; "WATER PURIFICATION;
SANITATION.

Applicatioks.

Bitterling and others. 3586. See XII.
Dick, and International Dry-Milk Co. De-

hydrated milk. 4208. Feb. 4.

Green. Purification and deodorigati«i of sewage
oil or grease. 3741'. Feb. 1.

Smith. Concentrated coconut milk. 4074. Feb. 3.

Smith. Coconut food produets. 4075. Feb. 3.

Tb-ent. Sewage process. 8420. Jan. 28.

Complete SpEomcAnoNB Accepted.

24,915 (1919). McDougall and Howies. Sheep
and cattle dips and washes. (167,527.) Feb. 2.

26,785 and 31,759 (1919). Brock. Baking,
powder or self-raising flour. (167,681.) Feb. 2.

XX.—ORGANIC PRODUCTS: MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Afplicationb.

Cbem. Fabr. auf Actien, vorm. E. Sehering.
Manufacture of dietbylbarbiturio acid compound
.3138. Jan, 25. (Ger., 26.1.20.)

Douse, and United Alfali Co. Manufacture of

ethyl chloroformic ester. 3371. Jan. 27.

Metcalfe and Usher. Extracting essential oils

etc. 3995. Feb. 3.

Complete SpEciPicA'noN Accepted.

26,700 (1919). Sidgwick, Plant, and Boake,
Roberts, and Co. Preparation of diethyl sulphate.

(157,578.) Feb. 2.

XXL—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

ApPLlCAnONS.

Brandenberger. Production of seiisitive photo-
graphic films. 3252. Jan. 26.
Brandenberger. Photographic films with a carrier

permeable to water. 32M. Jan. 26.

Soc. Anon. La Cellophane. Preparation of photo-
graphic films permeable to water. 2981. Jan. 24,
(Fr., 19.4.20.)

Sperati. Photography. 3817-8. Feb. 1. (Ital.,

17 and 16.10.20.)

Complete Specification Accepted.

23,910 (1919), Donistborpe, and Dye Impression
Photos, Ltd. Processes of dye transfer printing
from photographic negatives. (168,021.) Feb. 9.
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Soot and sulphur compounds j Formation of in

boiler plants. E. Donath. Brennstoff-Chem.,

1921, 2, 2ft-28.

Thb chemical character of soot and of the sulphur

compounds of flue gases is discussed, also tlieir cor-

rosive effects on ironwork in the cooler parts of the

plant. These are most formidable in the products

from euch fuels as the Arsa coal of Istria, which

contains 10% of sulphur. When thrown upon a

hot fire this evolves at first large volumes of hydro-

gen sulphide, which attaclra even the iron of 'the

fire doors with the formation of ferrous sulphide.

The flue dust contains sulphides, and is also cor-

rosive. Some advantage is gained by admixture of

lime and bog iron ore, but it is concluded that such

coal is unsuitable for boiler firing. As the coal

gives a large yield of low-temperature tar in a

suitable gas producer, its gasification is suggested,

with recovery of sulphur by oxide purification, prior

to using the gas as fuel.—H. J. H.

^Patents.

Pulveriser and process of fine pulverising. F. Sey-

mour, Assr. to Aero Pulveriser Co. U.S.JP.

1,363,361, 28.12.20. Appl., 7,1.19.

A NUMBER of rotary beaters are arranged on a

horizontal shaft which also carries a fan at one end,

and the whole is enclosed in a casing. The beatere

decrease in diameter from the fan towards the other

end of the series, and the casing is correspondingly

stepped. Annular partitions project inwards from

the periphery of tho casing between the beaters,

and the material is carried horizontally through

the apparatus by the air current.—W. F. F.

BallmUl H. Sellman. U.S.P. 1,363,620, 28.12.20.

AppL, 26,2.20.

A HORIZONTAL pulveriscr drum is provided with an
outlet disc valve on its periphery, having the valve

stem projecting outwards through the casing. A
space is provided in the wall of the drum between
the valve disc and the outer surface of the casing,

and the valve spindle is packed where it passes

through the latter. The valve disc is cut into

sectors and moves over a plate perforated in similar

sectors which controls the passage from the drum
to the space within the wall.—W. F. F.

Ore-grinding machine. G. W. Morthland. U.S.P.

1,363,990, 28.12.20. Appl., 20.12.18.

Hatebul is admitted through a hollow trunnion to

a horizontal grinding drum which gradually in-

creases in diameter towards the outlet end, and the

ground material is discharged through the other

trunnion. The drum contains a number of trans--

verse discs of equal diameter, but slightly smaller

than the smallest diameter of the drum, and in-

creasing in thickness towards the discharge end of

the drum. Each disc is provided with a central

opening so as to form a continuous passageway
through tho apparatus, and with radial grooves in

their meeting faces. The discs are packed in the
drum loosely, so that on rotation they are free to

rotate relatively to one another.—^W. F. F.

Electro-osmotic separation of substances. Elektro-

Osmckse A.-G. (Graf Schwerin Ges.). E.P. 144,710,

10.6.20. Conv.j 8.4.18.

In the electro-osmotic separation of substances con-
sisting of dispersoids, such as suspension or emul-
sion colloids, ions and non-ionised substances, ions

suitable for the purpose of electro-osmosis are suh-
fitituted for ions unsuitable for this purpose in the
mixture under treatment. In the purification of
albumin solutions containing ammonium sulphate,

for example, the ammonium ions migrate more
quicUy than the SO^-ions, with the result that the
solution in the middle compartment of the electro-
osmotic cell becomes acid and albumin is precipi-
tated. In such case the SO^-ion is preferably re-
placed by the anion of acetic acid by addition of
barium acetate and removal of the precipitated
barium sulphate. In like manner univalent ions
can be exchanged for other univalent ions, end
multivalent anions replaced by suitable organic or
inorganic anions of the same or different valency.

—J. S. G. T.

Metal [heaf] regenerators. M. Mathy. E.P.
147,0.35, 6.7.20. Conv., 4.6.18.

Thb regenerator is constructed of metal tubes of
small diameter supported on slabs or arches of
refractory material to prevent buckling.—B. M.T.

Furnace reaction chamber and method of prevent-
ing destruction thereof. F. J. Metzger, Assr. to
Air Reduction Co., Inc. U.S.P. 1,363,428,
28.12.20. Appl., 6.2.20.

Nichrome tubes which are used in carrying out
high temperature reactions by external heating
with oxidising gases are protected by an internal
coating of nickel.—W. F. F.

Annealing oven. S. J. Booth, J. Terreault, and
W. L. Burn. U.S.P. 1,364,694, 4.1.21. Appl.,
20.6.19.

A BRICKWORK chamber is divided by a partition into
a firebox compartment and an oven compartment,
The walls, roof, etc., of the latter are double, the
spaces between forming flues through which the
burning gases from the firebox are led as follows :

—
Along the roof, down the end wall, along the
bottom, up the partition wall, along the top part
of the side walls, back along the bottom part of the
.side walls to the exhaust fluo.—B. M. V.

Salts; Means for drying . South Metropolitan
Gas Co., and P. Parrish. E.P. 156,963, 14.11.19.

In a drying apparatus of the kind in which the salt

falls in a shower down a tower through which an
upward current of hot gases is maintained, the
tower is provided with distributing cones at differ-

ent levels; baffle bars of triangular cross-section

are disposed between the cones; devices are pro-
vided for directing on to the next cone the salt

which has been distributed by the preceding one;
and the surfaces which receive the descending salt

are subjected to continuous or intermittent
vibration.—W. E. F. P.

Drying apparatus. W. H. Perry, Assr, to Nor-
mandy Sea Food Co. U.S.P. 1,363,431, 28.12.20.

Appl., 26.12.18.

A CONDUIT through which a conveyor passes is

arranged just above another conduit through which
warm air is forced. A number of communicating
passages are provided so that regulated quantities

of warm air may be admitted into the conveyor con-

duit and through the conveyor.—W. F. F.

Drying liquids and the lihe; Method of . P..

Muller. U.S.P. 1,364,403, 4.1.21. Appl., 26.8.13.

Renewed 28.5.20.

Liquid is finely subdivided and projected hori-

zontally across a d^ing chamber in a flat lamina.
A drying medium is also projected horizontally, in

the same direction, over the top and bottom sur-

faces of the lamina, and is maintained in contact
therewith until the particles are dried.—W. F. F.

Drying apparatus. 0. Miiller. U.S.P. 1,364,402,

4.1.21. Appl., 25.8.20.

A DRYING apparatus comprises a number of trucks
A



136 a Cl. IIa.—fuel ; GAS ; MINERAL OILS AND WAXES. IHw. IS, 1921.

placed end to end and divided by horizontal parti-

tions so as to form several superposed continuous

conduits. Hot air is blown at one end into all the
conduits except the uppermost, and the air passes

at the other end into the uppermost conduit,

through which it passes back to the outlet.

—W. P. P.

Heater [jor oitaming hot air with reduced oxygen
content], J. McC. Selden, Assr. to The Selden
Co. U.S.P. 1,352,481, 14.9.20. Appl., 12.2.18.

The heater consists of a chamber with a baffle wall
in the middle, this wall being vertical on one side
and stepped on the other. A name is projected into

the chamber against the lower broader end of the
stepped side of the baffle wall. Air passed through
the chamber, upwards over the stepped side of the
baffle wall and then downwards over the other side,

can be rapidly heated to any temperature from
150° to 1000° C., and at the same time its oxygen
content can be reduced to 14%, thus rendering it

suitable for use in the catalytic oxidation of
naphthalene to phthalic anhydride (cf. E.P.
119,517

—

8
;
J., 1918, 684 a) without the risk of pro-

ducing readily explosible mixtures.

Emulsifier. C. B. Dalzell, Assr. to D. H. Burrell
and Co. U.S.P. 1,363,572, 28.12.20. Appl.,
24.11.19.

A OYLINDBICAL vessel is carried at one end of a hori-
zontal shaft, and liquid is admitted axially into its

own end from a fixed tank. The liquid is dis-

charged over the edge by centrifugal force into a

second annular vessel, and from that vessel into the
surrounding casing. The shaft is packed so as to
prevent the admission of air into the easing.

—W. P. F.

Gases; Apparatus for bringing about and control-
ling reactions between . C. Conover. U.S.P.
1,363,965, 28.12,20. Appl., 30.4.19.

A SEACTtON chamber for gases consists of a sinuous
pipe within a casing. The casing is provided with
partitions which extend from each side wall altern-
ately and cause air which is passed through the
chamber to follow the bends of the pipe,—W. P. F.

Gases; Process of and apparatus for treating mixed
. C. S. Palmer. U.S.P. 1,364,136, 4.1.21.

Appl., 28.10.18.

A HixTUBE of two gases, one of which is more sus-

ceptible to magnetisation than the other, is passed
over and through a porous magnetised screen. The
gases are withdrawn in two streams at opposite
sides of the screen, one of the streams being en-
riched with the more magnetisable gas.—W. F .F.

Mixing apparatus. R. W. Shafor, Assr. to The
Dorr Co. U.S.P. 1,364,412, 4.1.21. Appl., 26.7.18.

An apparatus for mixing liquid with a gas com-
prises a closed container having a lateral outlet
for the treated liquid, and a vertical conduit ex-
tending from the lower end to a point above the
liquid level. The gas is forced under pressure into
the lower end of the conduit so as to form a gas-lift.

Excess gas is returned from the gas space above the
liquid and returned to the gas-supply pipe between
the source of supply and the compressor.

Pulverulent material; Means for preparing and
conveying . W. 0. Amsler. U.S.P. 1,364,603,
4.1.21. Appl., 3.4.16.

Material is pulverised between crushing rolls and
a horizontal table which is heated so as to dry the
material. The material is withdrawn by means of
a pipe which is moved over the surface of the
table. Suction is applied to the pipe so as to
draw preheated air into the casing and thence to
the open end of the pipe.—W. P. F.

Extracts; Apparatus for mahing . T. P. Tuite
U.S.P. 1,385,068, 11.1.21. Appl., 8.6.17.

A sEBEBYOix for the extracting medium communi-
cates with a container for pulverised material
through an opening that can be adjusted by chang-
ing the position of the reservoir.—B. M, V.

Photochemical apparatus. W. 0. Snelling. U.S.P
1,365,740, 18.1.21. Appl., 22.11.16.

Thb apparatus consists of a series of transparent
vessels, each having an inlet and an outlet, and
provided with screens which are adjustable inde-
pendently.—^W. E. F. P.

Separating the constituents of air or other gaseous
mixtures; Apparatus and method for . R.
Wucherer and F. Pollitzer, Assrs. to The Linde
Air Products Co. U.S.P. 1,360,^, 30.11.20.
Appl., 29.12.14.

See E.P. 24,735 of 1914; J., 1915, 871.

Kdn. F. Fidler and J. Q. Maxwell. U.S.P
1,364,090, 4.1.21. Appl., 27.12.19.

See E.P. 141,124 of 1919; J., 1920, 408 A.

notary apparatus for treating loose material with
gaseous fluids, A. Gerlach. U.S.P. 1,364,105
4.1.21. Appl., 6.3.20.

See E.P. 133,327 of 1919; J., 1920, 143 a.

Filtering or dewatering press. A. ten Bosch, Assr.
to Naaml. Vennoots. Nederlandsche Veenver-
werking Maatschappij. U.S.P. 1,866,307, 18.1.21.
Appl., 24.4.20.

See E.P. 154,817 of 1920; J., 1921, 71 A.

Crushing and pulverising machines. J. E. Ken-
nedy. E.P. 139,219, 20.2.20. Conv., 2.2.14.

Casings for glass containers. E.P. 131,918, See V.

IIA.-FUEL; GAS ; HINEBAL OILS AND
WAXES.

Mineral matter in coal; Distribution of , R.
Lessing. Inst. Min. Eng., Jan. 22, 1921.
[Advance proof.]

Samples of colliery slack were subjected to elutria-
tion with an upward current of water; the dust
was first removed from the surface of the slack
by the action of a slow current, and the coal
subsequently freed from the “dirt** by increasing
the speed of the current, the coal overflowing and
the dirt remaining behind. The ash content of
the dust thus collected was generally about 20%,
whilst that of the coal varied from 1’44 to 1'98%
and that of the dirt from 28 95% to 54*69%. The
ash contributed to the entire sample by the dust
was at least equal to, and in some cases more than
twice as much as that contributed by the whole
bulk of the clean coal, although the dust portion
itself only ranged from 6 to 9% of the bulk of
the sample. The ash was separated into water-
soluble, acid-soluble, and acid-insoluble portions,
and each of these portions was separately examined.
In a Staffordshire coking slack the water-soluble
portion of the ash from the dust amounted to 2*44%

,

of the ash from the clean coal to 3*48%, and of the
aeh from the dirt to 3*70% ; the acid-soluble portion
of the ash from the dust was 23*72%, of that from the
clean coal, 50*50%, and of that frona the dirt,38‘W%,
whilst the acid-insoluble portion of the aeh from the
dust amounted to 73*84%, of the ash from the clean
coal to 46*02%, and of the ash from the dirt to
67*34%. The ash in light clean coal decreases with
the size down to 30-mesh, with an increase in the
portion through SO-mesh, the latter doubtless due to

its containing fusain duet; whilst that of the duraia
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portion shows a decrease down to 20-ine8h, fol-
lowed by an increase in the smaller size. The ash
m the dirt consistently increases with decreasing
.size. In the float-and-sink method of separating
coal and “dirt,” the author uses as liquid carbon
tetrachloride or a mixture of this with light
petroleum spirit.—A. G.

^oal examination; A simplified method of .

M. Dolch, Mitt. Inst. Kohlenvergasuiig, 1921,
3, 1—^.

Thb dried coal is heated in a transparent quartz
tube, inserted in an electric furnace wound with
nichrome wire, and lagged with kieselguhr, this
being ^retained in place by asbestos cord, painted
over with sodium silicate. The determinations of
coke, moisture, ash, tar yield, and quality and
quantity of gas are all made in one apparatus. To
avoid partial combustion the carbonisation is

carried out in an atmosphere of nitrogen or carbon
dioxide. The passage of a current of dry air over
the tar in a special apparatus greatly accelerates
the drying of the tar. The production of tar fog
is avoided by slow heating and the use of dried
coal. Moisture is estifSaM by attaching a tube
•containing calcium chloride saturated with carbon
dioxide and weighing before and after a period of

one hour during which time the temperature is

maintained at 105*^ C. and a current of carbon
dioxide is passed through the tube. Coke is esti-

mated by carbonisation at 800° C, for half an hour,
the carbonisation tube being weighed before and
after the experiment. The weight of tar plus gas
liquor can be obtained from the weight of the tar
tube, and by subsequent drying the percentages of
water of constitution and anhydrous tar are ob-
tained.—A. G.

Carbon dioxide in coal; Determination of .

F. S, Sinnatt and W. Harrison. Bull 7, Lancs,
and Ches. Coal Research Assoc., 1920, 15 pp.

The sample of coal is pulverised to pas.s through a
l/OO-mesh sieve, and from 0‘5 to 5 g. ie introduced
into the decomposition flask of the apparatus de-
scribed previously (Analyst, Apr,, 1913). The coal
is coyerM with about twice its volume (6 to 15 c.c.)

of distilled water, and is then gently heated, the
contents being open to the air, until the water com-
mences to boil, and maintain^ at a gentle simmer
for about ^ mins. The carbonates in the coal are
decomposed with hydrochloric acid (5%) or phos-
phoric acid (syrupy acid diluted 4 times), and the
carbon dioxide is carried over by a constant current
of air into a collecting vessel, where it is estimated
by Pettenkofer’s method.—W. P.

Coke ovens; Pyrogenic decompositions in , A
Thau. Brennstoff-Chem., 1920, I, 52-58, 66—68.

Carbonisation trials with laboratory and small-
scale apparatus are not likely to furnish the same
results as large-scale plant, particularly as regards
the secondary pyrogenic reactions. The author has
therefore made observations on a single coke oven
in a working battery carbonising Durham coal.

The products from this were isolated from the rest,

the crude gas being drawn through a small cooling
and washing plant consisting of a train of oil casks
and then collected for analysis in a small holder.
The temperature of the oven wall at charging was
varied and measured, as also the temperature
attained at the oven arch. After determining the
nature of the products at a certain temperature
with the oven carefully sealed, a quantity of air
(at the higher temperatures, oxygen from cylin-
ders) was drawn in above the charge so as to in-
crease the temperature of the arch by 100°— C.
Oxygen was used to avoid the disturbing influence
•of nitrogen on the results. The nature of the crude
gas and products then drawn from the oven was
^ain determined. In this way the effect of in-

drawn air due to overpulling ” could be deter-
mined under various conditions of carbonisation.
The “low temperature” character of the products
of carbonisation at 500° C. became less marked as
the initial wall temperatures were raised. The
effect of in-drawn air at 500°—-800°^ was not serious;
it acted merely as a diluent. Above 900° the pro-
ducts were essentially otf a high temperature **

character. The crude benzol showed traces only of
paraffins and the gas contained traces of naphtha-
lene. No serious decomposition of ammonia was
apparent even at 1000° in the absence of oxygen,
hot the naphthalene increased at the expense
of the benzol. By an experiment on a charge of
three-quarters the normal size it was shown that
the effect of an empty space was less than that due
to contact with glowing carbon. In general the
decompositions were not serious even at the highest
temperature until oxygen was admitted. Then a
rapid loss of •ammonia was observed, naphthalene
was formed at the expense of the benzol, and the
tar became thicker. The author concludes that the
induction of air during carbonisation is the main
cause of degradation of products, and therefore
that a^ negative pressure in gas retorts and coke
ovens la to be avoided as far as possible.

—H. J. H.

Air factor; Calculation of the [during com-
bttsfton]. A. B. Helbig, Feuerungstech., 1921,
9, 53-58.

A METHOD is worked out for the calculation of the
air requirements of liquid and gaseous fuels from
an analysis of the flue gases with the aid of a
triangular diagram (c/. Ostwald, J., 1919, 492 a).

—W. P.

Gas wodueers; Use of steam for cooling the fuel
bed of . H. Koschmiedor. Brennstoff-Chem.,
1921, 2. 23-26.

In a previous communication (c/. J., 1921, 111 a) it

wassnown that 766 kg.-cals, of heat must be absorbed
per 1 kg. of carbon gasified to reduce the tempera-
ture of the bed to 1000° C. when cold air blast is

used. This may be done by the injection of steam
which is effective either by the absorption of heat
in water-gas production or by increase of the sen-

sible heat of the steam. The necessary heat would
be absorbed by 0*409 kg. of steam if completely de-
composed, or by 1*974 kg. if no decomposition
occurred. The author has worked out and tabulated
the effects of additions of steam between these
limits on the quantity, composition, and calorific

value of the gas, and the efficiency of its produc-
tion, both when the air blast is cold and heated
to 500° C. He has further calculated and tabulated
the results of such additions on the efficiency of the
gases in use when burnt under different conditions,

e.g.f with and without recuperation.—H. J. H.

TFood and wood waste; Gasification of tn

producers. Gwosdz. Brenustotf-Chem., 1920, 2,

21—23.

It is necessary to remove moisture from wood gas
to secure high flame temperatures, and tarry matter
if the wood gas is to be used in gas eugines. The
latter is specially important, and the methods em-
ployed in gas producers of British, French, and
American types are described briefly. Two pro-

ducer plants of German construction are described

in more detail. One consists of a producer, into

which air is blown below a horizontal grate, and
fitted with a bell and charging hopper. Cooling and
partial separation of tar and dust are effected in a
vertical tower fitted with water spray. Purification

is completed in a centrifugal gas cleaner followed

by an impact tar separator. The charge of wood
waste most be well mixed if the degree of coarseness

varies, and a proportion of fines b advantageous.
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Another producer has superposed a tail dirtillation

shaft and is capable of dealing with wood waste

above 20 mm. size if containing not more than 25%
of water.—H. J. H.

Petrol; Blended containing ca^nghead paso-

line. F. Bordas. Ann. Falsif., 1920) 13, 539—543.

In view of recent importations into France of

blended gasoline, investigations have been insti-

tuted by the Ministry of Finance to differentiate

between these spirits and straight run petrol, in

view of the increased fire risks and the marked
heavy residue. Modifications of the current tests

are described.—A. E. D.

Mineral oda; Estimation of pitchy subatances
(asphalt and resin) in . G. Armani and A. G.
Kodano. Giorn. Chim. Ind. Applic., 1920, 1,

45—48.

The usual method of determining •asphaltic and
pitchy substances in mineral oil by shaking a light
petroleum solution of the oil with concentrated
sulphuric acid, allowing to settle, measuring the
volume of the dark lower layer and subtracting
therefrom the volume of the sulphuric acid used
(cf. Villavecchia, “ Applied Analytical Chemistry,’*
Vol. I., p. 339), occasionally fails, the voldme of the
pitchy matter being very high and sometimes
exceeding that of the oil employed. In such cases
the following method may be employed : A weighed
quantity of the oil (about 10 c.c.) is dissolved in a
separating funnel, in 100 c.c. of light petroleum
(ap. gr. not above 0*700), which should not be
attacked by concentrated sulphuric acid; 5 c.c. of
concentrate sulphuric acid (66° B., sp. gr, 1*84) is

ad<^ and the funnel stoppered and shaken ener-
getically for some minutes and then leH at rest for
at least 12 hrs. When the two layers have
separated, 50 c.c. of the clear petroleum layer is

pipetted off, washed with water in another
separating funnel until neutral and placed jif a
tared flask. The light petroleum is then distilled
off, and the residue dried at 100° C. and weighed.
Multiplication of ^is weight by 2 gives the amount
of pure mineral oil in the amount us^. With oils

containing normal proportions of pitchy substances
the results obtained by this new method agree with
those given by the old method, hut when the latter
yields a volume of pitchy matter equalling or sur-
passing that of the oil it^If the authors’ procedure
yields much lower results. The new method is

applicable to mineral lubricating oils and also to
the distillation residues of mineral oils. With
mineral oils containing fatty substances or blown
vegetable oils it is necessary first to remove the
fatty substances by saponification.—T. H. P.

Lubricating oils; Methods of examination of .

G. F. Hobertehaw. J. Injst. Petrol. Techn.. 1920,
6, 324—364.

PHY8IC.4L and chemical properties of lubricating
oils are discussed in some detail, and published
methods of testing them are described briefly. A
bibliography is appended.—A. E. D.

Lubricating oUa in internal combustion engines;
Carbonisation of . F. H. Garner. Inst.
Petrol. Techn., 18.1.21. [Advance proof.]

Asphaltic resins in lubricating oils may be
estimated by means of the adsorptive power
exhibited by animal charcoal. A known mass of
the oil (20 g.) mixed with 100 g. of charcoal is
extracted in a Soxhlet apparatus with petroleum
ether for 2 hrs., and the recovered oil is weighed.
In similar oils the resin content influences both the
ext<yit of carbonisation and the Conradson coke
vdue (J., 1912, 912; Amer. Soc. Testing Materials
Standards, 1918, 620). Oils of similar distillation
range froii Texas and Pennsylvania crude oils

show similar evaporation losses at the same tem-
perature of evaporation, and there sMins to be a
direct relation between the evaporation loss and
fire test; As a criterion of the behaviour of an oil in
the engine, with regard to formation of oarl^n
deposits, the Cfenradson coke value is superior to
the carbonisation value, i.c., the percentage of
asphaltenes formed on heating for a definite period
at a fixed tem^rature. The subjoined table gives
some characteristic results :

—

Oil.

Heated % asphal- 1 Conradson
for Begin tenes

j

coke
4 hrs. at content. formed. value.

distillate .

.

200^ C. 1*2 L36 Old
.. ..(refined)

Heavy distillate .

.

200® C. 0-6 0*50

1

200° C. 2-4 0-60 0075
..(refined)

Cylinder stock .

.

1 200° C. 1-2 0-40
300° C. 511 2'27 2'6

A very full bibliography appertaining to the
various tests for lubricating oils is given.—A. E. D.

Montan wax from lignite; Extraction of . E.
Donath. Brennstoft'-Chem., 1920, 1, 86^87; 1921,
2, 28.

Acetone is suggested as a substitute for the benzol-
alcohol mixture used for extracting montan wax
from lignite (cf. G.P. 325,165; J., 1920, 814 a). The
purpose of the alcohol is to take up moisture which
might hinder the action of the solvent. Acetone
however is also miscible with water, and moreover
appears to equal benzol as an extractive agent when
applied to Bohemian lignites.—H. J. H.

Soot etc. in boiler plants. Donath. See I.

Oxidation of lignite products. Schneider. iSee HI.

Emulsions. Beebhold and others. See XII.

P.\TENT8.

Coal washers. Bureau d’Etudes Ind. F. Courtoy et
L. Dubois, and F. Courtoy. E.P. 156,833, 12.6.19.

In a coal washer of the type comprising a trough
having one compartment for receiving the coal and
another for containing reciprocating pistons for
producing suction, the residuary products are
removed by suctfon through valves w^ich or©
operated directly by fhe pressure of the washing
water and which regulate the suction automatically
according to the charge of coal and the proportion
of waete required to ^ removed.

—

W. E. F. P.

Coal briquettes; Production of . W. Broad-
bridge, E. Edser, W. W. Stenning, and Minerals
Separation, Ltd. E.P. 155,875, 26.8.19.

An aqueous cuspension of coal obtained from colliery
waste by the froth flotation process (E.P. 7803 of

1905, F.P. 354,960; J., 1905, 1177) is agitated with
liquefied binding medium, e.g,, melted pitch, with
which the particles become coated so that they may
be briquetted. Cresol or kerosene oil may b© added
to promote frothing and slaked lime to assist
flocculation, and the concentration and addition of
the binding agent may be carried out ^in one
operation. The crushing of the pitch being un-
necessary, soft pitch may be used.—C. I.

Fuel briquettes from coke waste, coed wcLSte. brown
coed, or the like; Manufacture of . R. Mat-
sunaga and S. Aoki. E.P. 157,007, 8.3.20.

A MXXTUBE of the washed and powdered waste (not
more than 2 pts.) with powder^ coking bituminous
coal (1 pt.) is moistened with water and pressed
in moulds, and the briquettes are roasted in an
oven. The materials are previously ground to pass
a sieve of about 22 meshes to the inch.—W. E. F. P.
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Peat; Treatment of . D. B. MacDonald, and
The Densified Peat, Fuel and Products, Ltd.

E.P. 155,895, 20.9.19.

Wbt peat is pulped and compressed by forcing it

through a reduced aperture. The product is cut

into blocks and dried by rapid heating and cooling.

It may be used as fuel or as a substitute for wood.
(Merence is directed, in pursuance of Sect. 7, Sub-

sect. 4, of the Patents and Designs Acts, 1907 and

1919, to E.P. 1216 of 1873, 3536 of 1877, 6704 of

1887, 25,627 of 1897, 2859 of 1901 and 6153 of 1902;

J., 1888, 381; 1899, 255; 1903, 485.)—C. I.

Fuel residues; Process of separating slags contain-

ing iron from coke and other . P. Krupp
A.-G. Grusonwerk, E.P. 150,333, 21.8.20. Conv.,

26.8.19.

Fuel residues after crushing are passed through

highly concentrated magnetic fields, obtained, for

example, by means of the separator described in

E.P. 100,063 (J., 1916, 694), whereby the stag which

almost always contains iron is separated from the

unburnt coal and coke. Owing to the complete

separation obtained the slag k well suited for the

manufacture of building stones.—C. I.

Coking ovens; Horizontal . Coke ovens. Soc.

Franoo-Belge de Fours a Coke. E.P. (a) 125,590,

29.5.19 (Conv., 29.5.18). and (a) 156,034, 12.4.20.

(a) The following arrangement makes it possible to

use both rich and poor gas at the same time in re-

generative horizontal coke ovens with vertical heat-

ing flues. Two pairs of independent regenerators

are provided on either side of the longitudinal centre

line of the battery, the inner one of each pair com-
municating with the odd numbered half-sole flues,

the outer one divided into compartments each of

which communicates with one of the even-numbered
half-sole flues. When heating with coke-oven gae

air is admitted to both chimney flues on one side of

the battery, is preheated in the regenerators, and
the products of combustion pass through the re-

generators on the other side. When heating with

producer gas the outer regenerator on one side is

cut oft from the chimney flue and the gas is ad-

mitted, while air is admitted to the interior re-

generator, and the gas and air pass up alternate

flues to unite and burn in the vertical heating flues.

As the outer regenerators are divided into compart-

ments, part of the battery may be operated in each

way. The cross-sections of the connexions from the

chimney flues to the regenerators are proportioned

to the distance from the chimney. (a) In coke

ovens of the type described under (a) dilficulty is

met with in forming a hard coke from certain coals

owing to the top of the charge not being coked

quickly enough. To obviate this the vertical heat-

ing flues are arranged in pairs, the air passing up
one flue and the products of combustion down the

other; this flow is periodically reversed, while the

gas is admitted continuously in the upper part be-

tween the two flues. The temperature is further

controlled by air ports in the pier. Beneath the

ovens are two continuous flues, each connected with

one regenerator and with alternate heating flues.

—C. I.

Coke oven; Hegenerative , Koksofenbau u.

Gasverwertung A.-G. G.P. 327,002, 18.4.16.

In an oven for alternative heating with rich or poor

gas, in which the air inlets to two neighbouring

heating flues are adjacent to each other and are

separated by thick walls from the similarly

arranged gas inlets, an equalising flue in the upper

part of the regenerator is connected with the air

chamber; the air connexions to the heating flues

branch off from this eqiialking flue. These can

therefore he so arranged that two air inlets and
two gas inlets always lie directly next each other.

The air and producer-gag inlets are always parted
by the thick walls so that leakage from one to the
other and the production of an explosive mixture is

prevented.—C, I.

Retort-furnace for use in making gas [/rom vege-
table matter], B. R. Pfeifer. E.P. 156,029,
20.3.20.

A RECTANUULAE retort set upon a furnace is tra-
versed horizontally by flues carrying the gases of
combustion from the fire. The retort is charged
with straw or the like through an end door, and the
gas passes out through an exit pipe, the tar etc.
being removed through the charging door at the
end of an operation.—C. I.

Retort [for making gas from straw], G. Harrison
and E. G. S. Bennett. U.S.P. 1,363,588,
28.12.20. Appl., 27.3.19.

Foil the production of gas from straw a cylindrical
retort is used with a conduit running through it.

An intensifier is placed in the conduit, consisting
of a pair of spaced perforated walls containing a
non-combustibtc and heat-retaining filling material.

—J. H. J.

Gas manufacture. G. Helps. E.P. 156,812, 17.5.17.

A GAS generator with superheater is combined with
a vertical retort placed above it. The air blast in

the generator passes through the superheater and
heats a steam boiler. The steam blast passes in the
reverse direction through the superheater, yields

superheated water-gas in the generator and heati
the retort. The coke required for the generator ii

fed in directly from the retort. The heat of the

latter may be augmented if necessary by burning
part of the water-gas.—C. I.

Coal or fuel carbonisation and gas-making plant;
Combined . R. and J. Dempster, Ltd.,

H. S. Knight, and F, J. Siddall. E.P. 157,036,

2.7.20.

A PRODUCER- or water-gas generator is connected
with a chamber in which one or more retorts are

set, the gas space being filled with checker-work.

The generator-gas is at first burnt in this space to

effect the distillation of a fuel charge in the retorts,

whilst at a later stage the water-gas from the pro-

ducer after passing nround the rctorte is led into

the latter.—C. I.

Illuminating gas; Process of obtaining from
lignite. E.P. Schoch. U.S.P. 1,364,455, 4.1.21.

Appl., 30.8.19.

Lignite is distilled until the percentage of carbon
dioxide in the gas evolved shows a marked decrease,

all the gas is collected, and the carbon dioxide re-

moved.-^. 1.

Gas producer and superheater; Combined .

G. F. Rendall, Assr. to Carbon Products Co.

U.S.P. 1,366,213, 18.1.21. Appl., 29.6.17.

The superheater is inside the combustion chamber
of the producer and discharges its steam into a
chamber below the grate, whence it passes up
through the producer. A part of it is used to inject

preheated air into the producer from a condenser

on the gas main.—C. I.

rCosl retort; Continuous vertical unth pre-

heater. K. Barthel. G.P. 323,837, 26.9.18.

The heat exchanger or preheater consists of a cylin-

drical vessel placed above the retort with a hopper
interposed and containing a gas-collecting funnel,

the mouth of which is of greater cross-section than

the retort.—C. I.

Gas washer and purifier. G. Coune. E.P. 155,859,

30.4.19.

A GAS washer consists of a fixed horizontal cylin-
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der partly filled with liquid and divided into com-

partments in each of which rotates a washing wheel.

Each wheel has a hollow hub conveying the gaa, and

consists of a double set of rotating elements divided

by a disc which also divides the hub. The gaa passes

first outwards from the axis and then inwards in

each compartment.—C. I.

Gas-e.purator [purifieT]. V. L. Gazes. U.S.P.

I,364,832, 4.1.21. Appl., 14.11.18.

A HORIZONTAL scrubber has upright bafifies attached

alternately to the top and bottom. The bottom of

the scrubber is perforated and below it is an ash-pit

fitted with removable scrapers.—C. I.

Gas washing and humidifying process. J. P. Ruth,
iun. U.S.P. 1,365,278, ll.li21. Appl., 16.8.17.

Liquin is forced up a cylindrical vessel by centri-

fugal force or otherwise and the gas is drawn in at

a separate inlet in the lower part of the vessel by
the partial vacuum produced by the movement of

the liquid. The liquid flows over a baffle, passes

downward, and is returned to the washing vessel.

—C. I.

Motor fuels. E. W. Stevens. E.P. 135,514, 21.11.19.

Oonv., 21.11.17.

A MOTOE fuel contains 50—55 pts. of kerosene or a
similar oil, 25 pts. of ethyl alcohol, 5 pts. of fusel

oil, 10 pts. of sulphuric or petroleum ether or

casinghead gasoline, and 8 pts. of toluol or xylol.

In aeroplane fuel the proportion of kerosene is re-

duced to about 40% of the mixture.—L. A. C.

Liquid fuel; Burners for . E. F. Hooper and
J. E. Weyman. E.P. 156,428, 13.2.20.

A SPRAT nozzle for liquid fuel (tar or heavy oil) is

controlled by a needle valve operated by a micro-

meter screw for fine adjustment. The valve may
be freely moved on disconnecting the screw. The
oil is projected into a mouthpiece of refractory

material which has its smallest diameter near the

inlet and then diverges outwards. Air is admitted
around the edge of a disc which is movable axially

away from the inlet of the mouthpiece to va^ the

opening. The inner surface of the mouthpiece is

provided with helical riba.—^W. F. F.

Od-shede-treating retort; Vertical . J. H.
Galloupe, Assr. to The Galloupe Shale Process

Co. U.S.P. 1,365,822, 18.1.21. Appl., 18.8.19.

Oil shale is fed into the annular space between

two vertical cylinders situated within a cylindrical

casing. Flues convey the hot gases from a furnace

through the inner cylinder, which is rotated, and
also through the apace between the middle cylinder

and the outer caiSing.—L. A. C.

Oils; Process of purifying . D. T. Day.
U.S.P. 1,365,894, 18.1.21. Appl., 18.2.18.

The oil is brought into contact with cuprous

chloride.—^L'. A. C.

Mixing gases [/or surface combustiort]; Apparatus

for . Surface Combustion Oo., Inc., Assees.

of W. B. Eddison. E.P. 117,612, 19.6.18. Conv.,

2.7.17.

See U.S.P. 1,295,086 of 1919; J., 1919, 566a.

Gas-generating retort construction. B. B. Pfeifer,

Assr. to The Pfeifer Straw Gas Producer Co.

U.S.P. 1,364,801, 4.1.21. Appl., 26.8.19.

See E.P. 156,029 of 1920; preceding.

Coke quenching device. A. Frankel. E.P. 157,042,

1.9.20.

See also pages (a) 142, Bituminous material

(U.S.P. 1,340,853) ;
Lubricants (G.P. 326,729). 147,

Producer-gas and cyanides (U.S.P. 1,36A838)}
Waskittg gas (G.P. 328,394). 148, Hydrogen (U.S.P.
1,366,185 and G.P. 328,637). 162, Products from
olefines, petroleum, etc. (U.S.P. 1,365,043—53).

I1B.-DESTBDCTIVE DISTILLATION;

HEATING; LIGHTING.

Charcoal burning; Belation of compoiition of gases

ev^ved in to the yield of charcods P.

Klason. Brennatoff-Chem., 1920, !» 79—80.

CuABCOAL burning in heaps is assumed to Im equiva^

lent to distillation in a retort at 600® which yields

a product of composition equivalent to C,gH,0,.

whereas distillation in a retort at 400® giyoB a
“ retort charcoal ** which may be represented aa

CjH^O. Pine wood gives a yield of 37% of char-

coal by distillation at 400® C., and 31% at 500® 0.

liie yield is further lowered when charcoal is burnt
in the heap by partial combustion. In an actual

test the yield was 27%. The gas from charcoal

burning in heaps is regarded as a mixture of the

gases from the distillation of wood up to 500® C.,.

the CX)j content of which is 38%, and the products

of combustion of C„H,0, which contain ^% GOj.

On this basis the composition of the gases from pine

wood was calculated as CO, 25*8% (25*6), CO 9*3%

(9*8), (CH +H.) 10*7% (9*7), N. 54*7% (54*9).
,

The
figures in brackets were those actually determined.

It follows therefore that the CX), content of the

gases will he high when products of combustion are

absent, thus indicating a high yield of charcoal.

Actually the percentage of CO, in the gases is

roughly a measure of the yield of charcoal by
weight and therefore a useful method of control of

the charcoal-burning process.—H. J. H.

Softening of carbon, Gmachl-Pammer. See VII.

Distillation of exhausted beet dices. Faar and
Starke. See XVII.

Patents.

Shaft furnace for distillation or carbonisation of

waste material, refuse heaps, bituminous shales,

and the like [lignite and non-caking coals'], H.
Koppers. G.P. 322,547, 29.10.16.

In a furnace (of the Rolle type) in which the
material is made to descend in a layer in contact
with the heated iron walls, by means of an inlet

perforated for the escape of the gases and vapours
produced, the iron heating mantle of the furnace is

rotatable in order to prevent local overheating.

Ribs on the outer surface of the iron mantle pro-

ject into grooves in the surrounding masonry,
forming a series of heating fiues around the iron

mantle.—J. fl. L.

Finely divided fuel; Distillation of . Biinz-

lauer Werke liengersdorff und Oo. G.P. 326,604,

2.2.18.

To effect the distillation of a close-lying fuel, e.g,,

coal dust, by means of a heated gaseous medium,
the generator is arranged in two parts. In the
upper part, which can be rotated, a counter current
of hot gas acts on the fuel, which reaches the lower

part as coke. From the latter gas is generated and
serves to effect the distillation of more fuel.—C. 1.

Gas-fire radiant^ Manufacture of . South
Metropolitan Gas Co., and H. HoUings. E.P.

156,416, 21.1.20.

In the manufacture of gas-fire radiants discolora-

tion of the radiants due to overheating is avoided

by substituting for the asbestos usually incorporated

a vegetable or animal fibre such as hair, fiax, hemp,
cotton, or jute. If necessary the vegetable or
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animal fibre is subjected to a preliminary washing

with dilute hydrochloric acid to remove iron im-

purities.—J. S. G. T.

Gas-filled glow discharge lamps: Electric . A
Lederer. E.P. (a) 17,036, 17.7.14, and (a) 17,640,

25.7.14. Conv., (a) 19.7 and (e) 25.7.13.

(a) Ths electrodes of a g^-fiUed glow discharge

lamp are composed of a solid metal other than the

alkali metals, e.g., aluminium, magnesium, tung-

sten, and a small quantity of one or more of the

alkali metals is introduced into the lamp, preferably

in the form of a deposit which is not vaporised

during operation of the lamp, (b) In a gas-filled

lamp as described under (a) the small quantity of

alkali metal introduced is confined to the region of

the anode or of both electrodes.—J. S. 6. T.

in.-TAB AND TAB PBODUCTS.

Tor; EsHination of water in . Mitteilung dea

Gasinstituts (Lehr- und Versuchsanstalt). Gas-

und 'Wasserfach,^l921, 64, 71—73.

Owing to the great variations in the percentage of

water in tar as it pasaea through the different re-

oeivers in the tar works, samples for estimating the

water in tar deliveries should be taken either- as

the tar flows into the wagons, or from the wagons
themselves. In the former case a narrow, vafved

branch pipe, which should be vertical or sharply in-

clined, is attached to the delivery pipe some dis-

tance from the end, and discharges a continuous

sample into a receiver: in the latter a number of

samples are withdrawn from the wagons by means
of an iron tube, 3—5 cm. diam., fitted with a

stopper or valve at the bottom which can be opened
and closed by means of an iron rod passing down the

tube. Sampling should he done soon after filling

the wagon, and the total sample taken by either

method must be well agitated before weighing a

portion for estimating the water. Three methods

are available for the water estimation : fractional

distillation, vacuum distillation, and Beck’s method
(J., 1909, 1027). Distillation methods have the ad-

vantage that water, naphthalene wash-oil, and
benzol wash-oil are estimated in one operation. The
tar is distilled in a copper flask fitted with a Liebig

condenser until the oily distillate is free from water,

*. 6 ., about 200° C., and the volume of water is read

off direct in a measuring cylinder. The addition of

10% of xylol and some pumice stone to the tar faci-

litates the distillation and prevents bumping. De-

composition of the tar is reduced if the distillation

is carried out under vacuum, but frothing of the

contents of the flask renders this method somewhat
difficult to operate. The tar is first heated until

it begins to boil under ordinary pressure, and the

distillation is then carried out without further

heating by gradually raising the vacutim to about

700 mm. Beck’s method is more rapid in operation

than the other methods and gives results in very

close agreement with those obtained by fractional

distillation.—L. A. C.

Tar; Technical chemical analysis of . P.

Faiciola. Giorn. Chim. Ind. Applic., 1920, 1,

3S-45. {Cf. J., 1917, 638.)

For sampling tar a dipping cylinder similar to that

employed for .crude glycerin (J., 1911, 556) may he

used. In determining the moisture content of tar by
distillation, humping and excessive frothing may be

avoided by heating RO—100 g. of the tar in a 700

—

800 c.c. glass flask fitted at the neck with two large

glass bulbs containing a thermometer. An annular

burner is used and is placed first on a level with the

surface of the tar, ffsing small flames; it is then

gradually lowered and the flames increased until

these reach the bottom of the flask. Sulphur in

tar may he Mtimated as follows: About 0*5 g. of

the tar is intimately mixed by means of two
spatulas with about 15 g. of a mixture of 4 pts. of

potassium chlorate, 1 pt. of potassium nitrate, and
1 pt. of ammonium nitrate. The mixture is intro-

duced into a test-tube and this supported vertically

in a very tall beaker by means of glass heads or the
like. This beaker is placed in a still wider and
taller one, a fuse in contact with the mixture being
ignited. The test-tube and its containing cylinder

are then covered with a tall heavy glass cylinder
with its edge notched with file marks, while about
«S00—600 c.c. of water containing sodium hydroxide
and a few drops of bromlhe water is placed in the
beaker. The combustion of the mixture proceeds
gradually and lasts several minutes^ the gases
emitted being washed by the alkaline liquid sealing
the cylinder. When the apparatus has cooled the
cylinder is removed and washed, the washings, as

well as th(»6 of the test-tube and oeads, being added
to the liquid decanted from the beaker. The whole
liquid is then acidified with hydrochloric acid, con-
centrated, filtered, and precipitated hot with
barium chloride. The small amount of carbona-
ceous residue sometimes left on the filter does not
invalidat-e the results. For tars, bitumens, and
petroleums this method gives results slightly lowef
than those obtained by the Carius method.

—T. H. P.

Lignite products; Action of oxgen under pressure

on . W. Schneider. Brennstoff-Chera.,

1920, I, 70-72, 80—85.

Molecular oxygen, especially in the form of air,

has certain advantages^ both financial and technical,

over oxidising agents m common use. The velocity

of reaction can be varied within wide limits by
changes of pressure and temperature. Tubular
autoclaves have been constructed and used for

effecting oxidation under a pressure of 70 atm. and
at 200° C. The contents could be sampled so as to

permit the study of the course of the reaction. In

such apparatus it was attempted to prepare fatty

acids and soaps from the products obtained from
lignite. The humic portions, though quantitatively

: most- important, are unsuitable as starting material

owing to their cyclic structure. The bitumen com-
pounds, containing long aliphatic chains and there-

for© presumably a more promising raw material,

were not so satisfactory in practice as the tar oils.

Viscous acid substances, amounting to 55% of the

oil taken, were obtained by oxidising lignite tar oil

in presence of alkalis and acidifying the product.

These acids were presumably polynaphthenic acids.

Commercial paraffins containing compounds with

about 25 carbon atoms were oxidised and yielded

mainly monobasic acids with about 13—19 carbon

atoms and small quantities of dibasic acids and
other compounds, e.g.y alcohols and aldehydes, pre-

sumably intermediate compounds. The influence of

conditions on oxidation

—

e.g., temperature, pres-

sure, concentration, catalysts, and time—was

studied in the experiments on paraffins, and the be-

hfiviour of paraffin when heated in presence of

alkali at 170° C. and 30 atm. pressure was taken

as a standard of comparison. The salts of the fatty

acids obtained seemed to serve as satisfactory soaps.

Montan w'ax, though oxidised by ozone at air tem-

perature, proved more refractor}' towards com-

pressed oxygen than paraffins. Fatty acids were

formed, but presumably so slowly that they were ex-

tensively broken down to small molecules, so that

no large yields of soap-forming products were ob-

tained.—H. J. H.

Benzene and henzaldekyde; Mode of pyrogenic de-

composition. at high temperature of . E.

Peytral. Bull. Soc. Chim., 1921, z9, 44 47.

In the pyrogenic decomposition of benzene at high

temperatures the principal change is the formation
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of diphenyl and hydrogen. At the same time

some methane is formed by more profound decompo-

sition either of the benzene or of the diphenyl, in

the decomposition of there we t™
primary changee, namely, C,H,.CHO=C,li,-(-CO

and 2C.H,.CHO=C.H..C.k,+2CO+H.. At the

same time a small .amount of the benzaldehyde is

reduc^ by the hydrogen giving anthraxiene, and

some of the diphenyl is decomposed giving methane.
—W. G.

A^.Vihydronaphthalene. Jll. Mod^s of formation

of jUi^-dihydronaphihalene. F. Straus and L.

Lemmeh Ber., 1921, 54,
25—40.

The amounts of A*- and A*-dihydronaphthaIenefl in

mixtures of these substances with naphthalene and

tetrahydronaphthaicne can he estimated by means
of mercuric acetate which oxidises the first-named

with production of mercurous acetate in accordance

with the scheme: C,oH,o-h2(CH,.(X),),Hg+2H,0=
C,,H,,(OH),+2CH,.CO,Hg+2CH..CO,H, forms an
additive compound with the AMerivative which is

soluble in benxene, and does not react with naph-

thalene or its tetrahydro compound. Isomerisation

of the A*- to the A^-isomeride under the influence

of alcoholic sodium ethoxide solution occurs with

greater readiness than was previously supposed.

In the preparation of A’-dihydronaphthalene by

the action of sodium and ethyl alcohol on naphtha-

lene there is a partial isomeration of the A*- into the

A^-derivative, which is thus always present to the

extent of about 5%, and if, after solution of the

sodium is complete, the final concentration of the

alkoxide ia raised by distilling off a portion of the

alcohol, the isomerisation may ^ made to occur

quantitatively, thus giving the simplest method of

preparing A‘-dihydronaphthalene, which can be

separated from admixed naphthalene and tetra-

hydronaphthalene by conversion into the dibromide
from which the hydrocarbon is readily regenerated.

The dihydronaphthalene obtained from oc-tetra-

hydro-jS-naphthol, ^-chlorotetrahydronaphthalene,

and ac-tetrahydro-;d-naphthylamine nitrite, is the

A‘-compound and not the AMerivative as supposed

previously. The dihydronaphthalones are conveni-

ently reduced -to tetrahydronaphthaicne by hydrogen
in alcoholic solution in the presence of palladium;

under these conditions, the second nucleus remains

unattacked. {Cf. J.C.S., Mar.)—H. W.

Emulsions. Bechhold and others. See XII.

Patents.

Anthracene; Process for the purification of crude
. Kinzlberger und Co. E.P. 144,656,

8.6.20. Conv., 31.3.17. Addn. to 144,648.

In the process described in the chief patent (J.,

1921, 5 a), the use of a large excess of potassium

hydroxide avoids the necessity of removing excess

of water by distillation and enables the quantita-

tive formation of potassiura-carbazole to take place

at a lower temperature, e.g., 120^ C.—L. A. C.

Fusions with molten caustic soda or caustic potash;

Method of conducting . B. B. Steele and
K. B. Robertson. E.P. 156,269, 9.2.18.

A HOT concentrated solution of a sulphonate, e.g.,

sodium benzenesulphonate, is fed slowly on to the
surface of molten sodium or potassium hydroxide.

—L, A. C.

Bituminous material; Composition of matter con-
taining . J. M. Weiss, Assr. to The Barrett
Co. C.8.P. 1,340,855, 18.5.20. Appl., 8.11,19.

A COMPOSITION suitabk as a fuel for Diesel engines,
for treating the surfaces of roads, and as a paint
or the like, is composed of about 80 pts. of pitch,

20 pts. of petroleum naphtha, and 1—3 pts. of tar
acids. The addition of the tar acids causes the

mixture to form a colloidal solution or suspension

showing practically no tendency to separate.

Fumes: Removing from {bituminous'] ma-
terims. K. B. Howell, Assr. to The Barrett Co.

U.S.P. 1,348,140, 27.7.20. Appl., 23.12.18.

A cooLiNQ medium is passed over hot bituminous
material, e.g., pitch, which is being comminuted to

convert it into filamentary form. Substances that

are volatile at the temperature of operation are

carried away by the cooling medium which circu-

lates in a cl^ed circuit including a condenser.

Cresoh; Separation of meia- and para . C. R.
Downs and B. S. Potter, Assrs. to The Barrett

Co. U.S.P. 1,364,547, 4.1.21. Appl, 10.4.19.

A MiXTUBjB containing 7?i-cresolsulphonic acid and
p-cresol is distilled in vacuo in the presence of

steam at such a temperature that p-cresol distils,

but the wi-cresolsulphonic acid is not appreciably

decomposed.—^L. A. C.

Benzanthrone ; Method of purifying . "L. C.

Daniels, Assr. to National Aniline and Chemical
Co. U.S.P. 1,365,024, 11.1.21. Appl, 9.1.20.

Benzanthrone is dissolved in hot halogen deriva-

tives of aromatic hydrocarbons, insoluble impuri-

ties are separated, and the solution is cooled,

whereby benzanthrone is deposited from solution.

—L. A. C.

Phenols from red-wood [far]; Production of .

W. J. Hund. U.S.P. 1,365,407, 11.1.21. Appl,
25.4.17.

The tar obtained by distilling resinous red-wood
above 450® C. is distilled, and the oily fraction

collecting between 150° and 250° C. is extracted
with an alkali hydroxide solution to dissolve

phenolic compounds which are afterwards separated
from the solution.—L. A. C.

Aromatic hydrocarbons; Process of producing *.

A. 8. Ramage, Assr. to Bostaph Engineering
Corp. U.S.P. 1,365,849, 18.1.21. Appl, 24.6.18.

An alkyl group in an aromatic compound contain-
ing one or more alkyl groups is replaced by
hydrogen by treating the aromatic compound with
hydrogen at 700° C in the presence of a lower oxide
of iron as catalyst.—L. A. C.

Lubricants, resins, etc.; Manufacture of hydro-
carbons serving as . Badiscbe Aiiilin- u.

Soda-Pabr. G.P, 326,729, 9.6.18.

By the interaction of xylol and ethylene chloride

in the prince of aluminium chloride, products
free from chlorine are obtained either as a viscous

liquid mixture of high flash point or a solid resin.

Washing oils etc.; Continuous process and appa-
ratus for distillation of light products from
C. H. Borrmann. G.P. 326,730, 25.11.17.

The preheated oil is directly heated in a system of

pipes under atmospheric pressure, to a temperature
almve the highest boiling point of the light products
desired, so that a quantity of heavy oil also comes
over. The vapour produced serves for driving off

the main part of the light oil in a continuous still,

the crude light oil being freed from fdie higher boil-

ing fractions in a directly connected fractionating

column. By a variation the process can be used for

the separation of the tarry residue from washing
oil—C. I.

Heater for obtaining hot air with reduced oxygen
content. U.S.P. 1,352,481. See I.

Mesins. U.S.P. 1,365,423. See XIII.
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IV.-COLOUWNG HAHEBS AND DYES.

Thiofiuorescein; Constitution of and its techni-
cal applications. T. Maki. J. Coll. Eng., Tokyo,
1920, n, 1—38.

Thiofltjorescbin, obtained by Wyler (Diss., Zurich,

1894), and studied later by Meyer and Szanecki
(J., 1900, 1007), is obtained in a yield of 94% by
adding a solution of 63 g. of sodium hydroxide,

34 g. of sulphur, and 70 c.e. of water to 50 g. of
fluorescein, 12 g. of sodium hydroxide, and 30 c.c.

of water, and heating the mixture with constant
agitation to 115° C. in 4 hr., to 130° during the next
2 hrs., adding 50 c.e. of water, and heating for a
further 2 hrs. The presence of water is essential,

as sulphurisation at these temperatures does not
take place in its absence. Thiofluorescein is

formed slowly and incompletely by the action of

sodium polysulphide, more readily by sodium sul-

phide, and with ease in the presence of free alkali.

The alkali opens the pyrone ring, producing a com-
pound which is sulphurised with ease, whereas
fluorescein is sulphurised only with difficulty. The
reaction is complete when a diluted sample shows no
fluorescence. The product is dissolved in water,

acidified, and filtered. The major portion of the

admixed sulphur is deposited when a solution of the

neutral ammonium salt is allowed to stand over-

night. The product obtained by acidifying the
filtrate is sufficiently pure tor dyeing, but requires

further purification prior to anal.ysis. The com-
position of the purified product is C„H,0,S,(0H).,
and its constitution and that of its reduction pro-

duct, thiogallein, have been elucidated by a study
of its behaviour on reduction, oxidation, bromina-
tion, nitration, etc. Thiofluorescein, or fluorescein

disulphide, has the constitution

,C.H. /C,H,(OHb
CO( /

\_0-/ \C,Hj(OH> -s

and thic^allein is the corresponding dimercaptan
of fluorescein. The former is an orange-brown acid
dye, much faster than fluorescein, whilst the latter

is a powerful mordant dye which is dyed from a
neutral or acid bath in presence of hydrosulphite
to prevent oxidation during dyeing. The shades of

thiogallein are closely related to, but much deeper
and faster than, those of galleiii

;
thus the former

produces a dark red-brown on alumina, blue-black

to black on chromium, brown-black to black on iron,

and violet on tin, increased in depth and fastness

by subsequent treatment with copper, (0/.
j

J. C. S., March.)—F. M. R.
|

F'U<-hsones and [tn'phenylmethane] dyestuffs de-

rived therefrom. P. Demont. Rev. Gen. Mat.
Col., 1920, 24, 65-87.

By condensing 1 mol. of benzaldehyde-o-sulphonic

acid with 2 mols. of o-cresol in the presence of 70%
sulphuric acid, a triphenylmethane compound
having the formula,

[CA(OH)(CH,)],.CH.C.H*.SO,H,
is obtained. This, on nitration with 20% sulphuric

acid and potassium nitrate, yields a dinitro-

derivative,

[CeH.(SO,H)][C,H,(CH,)(OH)(NO,)]C;
C6Ha(CH3)(NOj).0,

and a mono-nitro compound having the formula,

[C,H,(SO,H)][C«H.(OH)]C:CA(OCH,)(NO,):Oor
[C.H,(SO.H)][C.H.(CH,)(OH)NO,)]C: ^ ^ ^C4H,(CU3).U.
Both substances dye chromed wool from an acid

bath in yellowish-brown shades which are not fast

to light or milling.—A. J. H.

Action of dyes on yeast. Fraser. See XIXb.

Transparency of yellow dyes for ultra-violet light.

Stumpf. See XXI.

P.ATENT,

Disazo dye. T. H. Learning, Assr, to National
Aniline and Chemical Co. U.S.P 1,365,0-^,
11.1.21. Appl., 16.2.20.

Claim is made to a disazo dye having the probable
formula,

(4)NH3.C,H,.N:N.C,H,(3-0CH3).(4)N:
N.(2)0.„H,(l-0H)(3^03Na)(7-NH3),

which on reduction with stannous chloride and
hydrochloric acid yields p-phenylenediamine,
mcthoxy-p-phenylenediamine, and 2.7-diamino-8-
naphthol-6-su!phonic acid, and dyes animal and
vegetable fibres blue-black shades, which can be
developed on the fibre.—L. A. C.

V.-FIBRES; TEXTILES; CELLULOSE;
PAPER.

Action of dilute acids on cellulose. IVobl and
Blumrich. See XVIII.

Saccharification of cellulose. Wobl and Krull, See
XVIII.

Patents.

Vegetable fibres; Treatment of . Gillet et Fils.

E.P. 150,66.5, 12.12.19. Conv., 2.9.19.

Vegetable fibres arc made to resemble wool both in
physical propertie."!, snob as feel and appearance,
and in chemical qualities, such as behaviour towards
dyes, by impregnating them with the products of
hydrolysis of various proteins, such as casein, albu-
min, and gelatin, by mineral acids. Hydrolysis of
the protein may be effected either before treat-

ment of the fibre or on the fibre
;
in either case the

fibre is afterwards washed with water, dilute acid,

dilute alkali, or a solution of a salt, such as sodium
bisulphate, ammonium sulphate, or sodium phos-
phate, and may be subsequently treated with form-
aldehyde or other protein precipitant.—B. V. S.

Impermeable and non-hygroscopic insulating ma-
terial. M. Arosio. E.P. 131,907, 28.8.19. Conv.,

26.6.18.

Vulcanised fibre is provided with an adherent coat-

ing of celluloid or cellulose acetate {cf. E.P. 131,911

:

infra).—B. V. S.

Uygroscopic materials; Process for coating

with a film of impermeable non-hygroscopic
material adhering thereto, and the product of
said process. M. Arosio. E.P. 131,911, 28.8.19.

Conv., 26.6.18.

In providing hygrosoopio miitorial, such as wood,
vulcanised fibre, or p-aiwr, wdth an adherent imper-

meable coating of a substance such as celluloid or

cellulose acetate, the material is first thoroughly
dried and then saturated with the solvent subse-

quently to be used for the coating substance. It is

then steeped for a short time in a weak solution

of the ceating substance, containing also a suitable

proportion of mineral colouring matter, withdrawn,

and allowed to dry, (Reference is directed, in pur-

suance of Sect. 7, Sub-sect. 4, of the Patents and
Designs Acts, 1907 and 1919, to E.P. 267 of 1884,

12,693 of 1896, 7134 of 1903, 18,503 of 1909, 16,810

of 1911 and 110,650; J., 1897, 620; 1904, 376; 1912,

82; 1917, 1232.)—B. V. S.

Casings or envelopes for glass containers, such as

large bottles (demijohns) and the lihe; Protecting

. M. Arosio. E.P. 131,918, 28.8,19. Conv.,

29.8.18.

A pBOTECTtNO casing is made of wood, covered all

over, or where necessary, with vulcanised fibre,

which is then rendered impermeable and non-
hygroscopic by the process deecribed in E.P. 131,911

(cf. supra).—B. V. S.
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Fabrics, especially paper-yarn fabrics; Impregna-

tion If . O. Buff. G.P. 327,399, 27.10.17.

Fabkic impregnated with a phenol, such aa cresol,

formaldehyde, and an alkali, is heated in an atmo-
sphere containing carbon dioxide. The change of

the caustic alkali to carbonate is favourable to the
formation of the water-insoluble phenol-formalde-
hyde condensation product, and both the dry and
wet strengths of the fabric are increased.—^A. J. H.

nitrogen, permanganates, peroxides, perchlorates,
or perborates. By this means parchmentisation is

effected and a product of increased tenacity is ob-
tained.—^A. J. H.

Cigarette-paper: Manufacture of . Zellstoff-
fabr. WaldhoK G.P. 327,736, 29.11.17.

Sulphite pulp to be used for the manufacture of
cigarette-paper is treated with alkalis whereby its

unpleasant taste is removed.—A. J. H.
Cellulose acetate; Manufacture of solutions of—
Badische Anilin- und Soda-Fabrik. E.P. 145,511,
22.6.20. Conv., 9.2.14.

Cellulose acetate soluble in acetone is dissolved in
a fully hydrogenised monocyclic ketone with or
without the addition of euitahle diluents. For
example, 4 pts. of cellulose acetate is dissolved in

96 pts. of cyclohexanone to give a solution suitable
for lacquering and drawing to artificial silk.

—A. J. H.

Plastic InitroceUulose composition^. L. E. Barton
and H. A. Gardner, Assrs. to Titanium Pigment
Co. U.S.P. 1,365,882, 18.1.21. Appl., 7.2.17.

The composition contains nitrocellulose, titanium
oxide, and camphor.—^A. J. H.

Larch; Becovery of organic products from .

H. F. Weiss, Assr. to C. F. Burgess Laboratories.
U.S.P. 1,364,418, 4.1.21. Appl, 14.5.18. (Cf.
U.S.P. 1,358,129; J., 1921, 6a.)

Wood of the western larch is comminuted and
digested with sulphite liquor to recover sulphite
pulp and a waste liquor containing soluble con-
stituents of the larch, including conversion products
of galactan.—J. H. L.

Fermentable matter; Apparatus for recovering
volatile and from liquids Isulphite-cellvXose
waste Zj/es]. A. Schaefer, Assr. to NorUiwest Pro-
cess Co. U.S.P. 1,342,721, 8.6.20. Appl., 25.1.17.

An evaporating chamber contains a stacked coil of
steam pipes surmounted by a perforated distributor
which distributee the liquor over the pipes in the
form of a thin sheet. A valyed discharge pipe
at the bottom of the evaporating chamber com-
municates with a residuum chamber below, in which
the liquor is neutralised and from which it is led

to the fermenting vats. A saturation tank, in which
the sulphur dioxide evolved is absorbed in water,
is connected with the evaporating chamber and
also with a vacuum pump which maintains a
reduced pressure in the evaporator.—J. H. L.

Preparing cellulose acetate for dyeing. U.S.P,
1,366,023. See VI.

Celluloid. U.S.P. 1,364,342. See XXI.

VI.-BLEACHING; DYEING; PRINTING

;

FINISHING.

Cellulose; Process for separating from wood
and other materials containing cellulose. R.
Hartmnth. G.P. 326,705, 9.7.19.

The raw material is hcatod with phenols, or sub-
stances haring a phenolic character, in a concen-
trated form or diluted with water, alcohol, benzene,
benzene deriratires, or aliphatic hydrocarbons, in
the presence of a catalyst. A. suitable catalyst is

0‘01% of hydrochloric acid. The lignin combines
with the phenol to form a soluble substance which
may be used as an adhesive, lacquer, or the like,

while the cellulose remains white and unchanged.
—A. J. H.

Cellulose; Process for obtaining from wood and
simrilar materials containing cellulose. W.
Schlosser. G.P. 328,729, 27.9.19.

The raw material is treated either hot or cold with
primary and secondary aliphatic and aromatic
amines, either alone or dilut^ with alcohol or ben-
zene etc. The reaction proceeds more rapidly in

the presence of a condensing agent such as hydro-
chloric acid or zinc chloride.—^A, J. H.

CeUvlosic mate'nals; Process for the disintegration

of . R. Schwarzkopf. G.P. 328,730, 27.9.19.

The raw material is treated either hot or cold with
acid chlorides, such as sulphuryl chloride, thionyl
chloride, phosphorus oxychloride, ace^l chloride,
benzoyl chloride, etc., which may be diluted with
indifferent solvents, such as benzene and carbon
tetrachloride. In cases where the acid chlorides do
not dissolve the non-cellulosic substances directly
the cellulose may be purified by an after-treatment
with alkalis.—^A. J. H.

Sulphur dyes; Process for rapidly developing the
full bright tone of fabrics dyed with . E.
Justin-Mueller. 8oc. Ind. Mulhouse. Sealed
Note No. 1804, 4.11.08. Rev. Gen. Mat. Col.,

1921, 25, 5.

The dyed fabric is treated for 10—20 mins, in a
cold bath containing 2—3% of sodium bisulphite
of 38*^ B. (sp. gr. 1'36) and 1—H% (on the weight
of fabric) of caustic soda of 38° B., mangled and
dried without washing. The bath imiet be alkaline

to Brilliant Yellow test paper.—A. J. H.

Sulphur dyestuffs; Process for printing coloured
discharges by means of . E. Justin-Mueller,
Rev. Gen. Mat. Col., 1920, 24, 85—86.

A SUTTAOLE printing paste is prepared by mixing
20 c.c. of caustic soda of 38° B. (sp. gr. 1'36) with
the dyestuff, adding 250 c.c, of boiling water and
100 g. of dextrin, and heating the mixture for

20—30 mins, on a water bath until the reduction
of the dyestuff is complete. For difficultly reducible

dyes, the addition of 20 g. of sugar, gluoose, or

molasses etc. w necessary. For printing on white
grounds, the mixture is diluted to 1 1. with neutral
starch thickening containing 15 g. of Hydraldite
C extra. A greater amount of Hydraldite must be
used for the discharging of grounds dyed with azo
dyestuffs. Good results are only obtained if the
printing paste is not strongly alkaline and If the
reducing agent used is not easily oxidisable. The
printed fabric is steamed for 3—4 mins, at 102° C.,

washed, and soaped.—A. J. H.

Battick printing, L. Kollmann. Textilber., 1920,
1 , 149—161. Chem. Zentr., 1921, 92, II., 35—36.

Parchment paper; Manufacture of . C. G.
Schwalbe. G.P. 303,305, 23.6.17.

Befobe being made into paper the raw material,
such M cellulose, half-stuff, mechanical wood pulp,
etc., is treated in the edge runner or in the hol-
la^er with oxidising agents, such as oxides of

The influence of the previous preparation of cloth

for battick printing has been investigated. Mer-
cerisation affects not the nature but only the depth
of shade of the ground and grain. Alkaline treat-

ment gives a clear vigorous grain. For “throw-
ing up ” wax reserves, gums and dextrina are

satisfactory. Paraffin-colophony wax reserves are
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best printed at 75°—80° C. in order to obtain clear

eSecte. In breaking, the reserve must be actnally

broken and not merely bent. Breaking is best con-
ducted under cold water since reserves broken in

air tend to re-unite and so render dyeing more diffi-

cult. Dyeing should quickly follow breaking. The
mercerisation of waxed fabrics allows special effects

to be obtained.

—

A. J. H.

Patents.

Bleaching treatment of open fabrics; Apparatus
for . E. W. Hunt. E.P. 156,359, 25.10.19.

The fabric is plaited down full width into a wagon
having a perforated bottom, and pressed down by
means of an open grid cover. The two ends of the
wagon are then screwed towards each other so that
the fabric is compressed. The wagon is run into a
horizontal type or kier and liquor is passed upwards
through the fabric.—A. J. H.

Dyeing textile fabric; Method and product for
. J. W. Fries. U.S.P. 1,341,637, 1.6.20.

Appl., 13.6.19.

A MIXTTTHE of indigo paste and logwood extract can

be prepared in the form of a dry powder soluble in

soap solution and in alizarin (Turkey-red) oil. The
logwood extract should be freshly made, or, ’f in an
oxidised condition, should first be treated with a

small quantity of yeast. Fabrics are dyed by pad-

ding or immersion in a solution of the mixed dye-

stuff and the colour is developed hy treatment with

salts of copper, iron, or nickel.

Fabric [silk and the like] pieces; Plant for treat-

ment of . F. J. B. Knibiehler. U.S.P.
1,365,175, 11.1.21. Appl., 5.12.19.

The machine consists of a number of compartments
which may be separated or not as desired and which
contain the fabric to be treated. Conduits are

arranged so that a controlled amount of liquid is

delivered to each compartment, and means are pro-

vided for guiding the fabric therein.—A. J. H.

Dyeing machine. E. W. Morgan. U.S.P.
I,365,936 18.1.21. Appl., 11.10.20.

A BAEnEU is provided with perforated partitions on
opposite sides of its axis and liquid is sprayed on to

the goods in the middle part of the barrel. Means
are provided for revolving the barrel intermittently

and for holding it stationary while the liquid is

being sprayed on to the goods. A steam heating

device is arranged round the barrel.—A. J. H.

Cellulose; Process for preparing for dyeing.
E. Prince, Assr. to Soc. Chim. des Usines dii

Rhone (anc. Gilliard, P. Monnet et Cartier).

U.S.P. 1,366,023, 18.1.21. Appl., 25.6.20.

Cellulose acetate is treated before dyeing with
a relatively concentrated aqueous solution of alkali

salts to which an alkali has been added.
]

—A. J. H.

IGotton-sUk and cotton-wool] union dyeing with
sulphur dyestuffs; Process for whereby the

wool or silk remains unstained. Farbenfabr.
vorm. Bayer nnd Go. G.P. 326,649, 18.9.14.

Before dyeing, the union fabric is treated with

tannic acid and a fixing agent such as tartar emetk
or formaldehyde.—A. J. H.

Fast shades on vegetable fibres; Production of

and [ozo] dyestuffs therefor. H. Levinstein and
J. Baddiley. U.S.P. 1,365,706, 18.1.21. Appl.,

14.2.16.

See E.P. 8569 of 1914; J., 1915, 709.

VIL-ACmS; AIKAUS: SALTS; NON-
METALLIC ELEMENTS.

[iSuipA-uric acid rnanufacture ;] The chamber process

[for ] under tropical conditions. W. H.
Mawdsley. Austral. Inst. Min. and Met. Chem.
Trade J., 1921, 68, 13^-134.

A PLANT for the chamber process at Mount Morgan
consisted of 7 chambers, 1 Glover, 2 Gay-Lussac
towers, and 1 pipe column, the whole being run as

one unit, and the furnace comprised one brimstone
burner and four pyrites kilns. Records of running
during one winter month, and one summer month,
showed yields of 9140 and 86*6% respectively,

calculated on sulphur burned. To examine the

effect of the acid on lead, strips of English and
Australian lead, of best “ chemical ” quality, were
suspended in each chamber ; the average losses per

annum were il'9 and 1T2%, and total losses in

three years were 29*49 and 27*72% respectively.
“ Creeping of the lead was a source of trouble;

it was to some extent obviated by rolling the sheets

thicker for 2 ft. from the end. To support the lead
when creeping had begun, provision was made to

allow the horizontal supporting rails to be lowered.

A device used for obtaining a fair sample of acid

from different layers consisted of a pipe fftting

clc«ely in a copper cylinder, both pipe and cylinder

having a vertical row of holes. These holes were
caused to register for the purpose of taking a

sample; and the pipe was turned so as to close the

holes in the cyUnder as the sample was withdrawn.
—W. J. W.

Arc process [for fixation of nitrogen]; Fower cost

in the . T. C. Hagemann. Chem. Trade J.,

1921, 68, 170.

Alix)wancb being made for auxiliary use of power
and losses in absorption, the yield per k.w.-year

in the arc process of nitrogen fixation amounts to

only 115 kg. of fixed nitrogen compared with 450—
500 kg. yielded by the cyanamide process. Graphs
are given showing the cost of energy in the arc

process as a percentage of the market price, the

latter being taken as either £150, £100, or £73 16b.

per ton of combined nitrogen. Cheap water power

is taken as costing £1 is. per k.w.-year, average

cost of water power is estimated at £2 per k.w.-

year, and steam-generated power at £3 15s. per

k.w.-year. With an average pre-war price of £2
per k.w.-year for power, power charges amounted

to 23*5% of the selling price, £73 lOs. per ton of

combined nitrogen. At a power cost of £2 6s.

per k.w.-year, power charges amount to 15%
and 20% respectively of the market prices, £150
and £100 per ton of combined nitrogen. In the

arc process for manufacturing calcium nitrate, 15%
of the yield is obtained as sodium nitrite, the

market price for the combined nitrogen of which is

about 67% more than of that in calcium nitrate.

-J. S. G. T.

jSydrocyanic acid; Preparation of anhydrous ,

K. Ziegler. Ecr., 1921, 54, 110—112.

Gattbrmann’s process is modified by the replace-

ment of potassium ferrocyanide by sodium cyanide;

with the apparatus described, about 1 kg. of sodium

cyanide can be used at a time, the yield of hydro-

cyanic acid being 90% of that theoretically possible

and the cost about \—

\

of that of the older method,

A glass flask of 5 1. capacity is provided with a

rubber stopper with three holes. The first of these

serves for connexion with the Gattermann air con-

denser and apparatus
;
the second holds a dropping

funnel and the third a mercury safety-tube to

which a second dropping funnel is attached by
means of a side-tube. The ends of the dropping

funnels are brought close together and immediately
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above a small filter funnel which is fastened to the

underside of the stopper by a stout wire; the stem

of the funnel is bent in the form of a U and cut off

so that the end is 0*5—1 cm. below the rim of the

funnel. Concentrated sodium cyanide solution and

an equimolecular amount of sulphuric acid (1:1)

are allowed to flow into the funnel simultaneously;

hydrocyanic acid is evolved immediately and uni-

formly and reaction is practically complete in the

funnel itself, so that fresh solutions are continu-

ously brought into contact with one another, whilst

the bisulphate solution drops into the flask. After

addition of the reagents is complete, the remainder

of the hydrocyanic acid is driven into the receiver

by heating the contents of the flask to the boiling

point. Anhydrous hydrocyanic acid can be pre-

served unchanged for months if sealed in a glass

vessel with a little calcium chloride.—H. W.

Halogen compounds; Dissociation of . A.
von Weinberg. Z. Physik, 1920, 3, ^7—342.

The heats of dissociation of the following alkali salts

have been calculated as: LiCI, 193*2; LiBr, 150*1;

Lil, 129 0: NaCl, 181*4; NaBr, 140-1; Nal, 120*9;

KOI, 183*9; KBr, 144*2; KI, 126*6; RbCL 183*8;

RbBr, 145*0; Rbl, 127*9; CsCl, 184*2; CsBr, 145*8;

Csl, 129*8; and tne heats of sublimation as NaCl,
48*8; NaBr, 45*7; Nal, 43*3; KCl, 48*2; KBr, 45*2;

KI, 449. (C/. Mar.)—J. F. 8.

Aluminium nitrate; Hydrates of —— . K. Inamura.
Mem. Ck)ll. Sci., Kyoto, 1920, 4, 105—112.

Expeeiments on the equilibrium in the sy.stem

HjO-AI,(N03)8 -HNOj at 25° C. showed that three

hydrates of aluminium nitrate exist, with 18H-0,
16H,0, and 12 H,0 respectively. The first is stable

in nitric acid below 73% in strength, the second in

78—81% acid, and the last in acid stronger than
81% up to 90*5%, the limit of the experiments. A
curve is given showing the rapid fall in solubility

of alminiura nitrate m nitric acid of increasing

strength up to 60%, from which point the subse-

quent change is slight,—E. H, R.

Basic exchange in silicates. E. Ramann and H.
Junk. Z. anorg. Chem,, 1920, 114, 90—104.

Ix continuation of previous work (J., 1916, 1J29;

1919, 174 a) the formation of magnesium permutite
by the action of magnesium salts on ammonium,
sodium, and potassium permutites was studied. As
In other cases, the reaction is ionic, and there is no
evidence of physical adsorption. Pure magnesium
ermutite could not be prepared, not more than
alf of the bases present in the permutite being re-

placed by magnesium. The whole of the ammonium
could not be displaced from ammonium permutite
by treatment with carnallite (MgClj-fKCl) or kain-

ite (MgSO^+KCl) mixtures. Mixed salt solutions

decompose the permutite to some extent, especially

solutions containing magnesium or ammonium.
—E. H. R.

Iron oxides; Beversible reactions of carbon mon-
oxide with . G. Chaudron. Comptea rend.,

1921, 172, 152—15.5.

Ferric oxide is reduced to the magnetic oxide by
carbon menoxide. Beyond this stage the equilibrium
depends on the temperature. Below 580° C. there
is a single system corresponding to the equation
F6,04+4C0^3Fe+4C0j. Above 580° C. there are
two equilibria before arriving at iron, namely,
Fe,0,-|-CO:^3FeO+CO„ and FeO+CO^^ Fe-l-CO,.
The three solid phases co-exist in equilibrium at
680° C. Below C. ferrous oxide is unstable, and
is transformed into a mixture of iron and the mag-
netic oxide, 4FcO±;FeaO^+Fe.—W. G.

Thorium hydride; Existence of a gaseous . A,
Klauber and J. M. von Mellenheim. Z. anorg.
Chem., 1920, 113, 306—316.

By a method similar to that employed by Paneth
and others for detecting hydrides of lead and bis-
muth (J., 1920, 747 a), the existence of a gaseous
hydride of thorium has been established. In a
Marsh tube the hydride is decomposed, forming at
first a dark brown deposit, afterwards changing to
dark grey with a metallic appearance. The deposit
was identified as thorium by its reactions. The
hydride is very unstable, and its composition
could not be determined.—E. H. R.

Frotactinium; Properties of . II. Life period
and content in uranium minerals. 0. Hahn and
L. Meitner. Ber., 1921, 54, 69—77.

The half-life period of protactinium has been cal-
culated by separating the latter from uranium salts
of approximately known age (three preparations,
one of the nitrate at least 20 years old, the second
of the nitrate at least 52 years old, and the third
consisting of a mixture of yellow uranium oxide
and uranium acetate each at^ut 60 years old) and
nieaaurement of its activity in comparison with that
of uranium, the mean of three concordant experi-
ments being about 12,000 years. This value is to be
regarded as the lower limit. From this datum and
the known disintegration ratio of the actinium to
the uranium series it is calculated that a given
uranium mineral contains 72 mg. of protactinium
per ton^of uranium, the corresponding figure for
radium being 330 mg. (Cf. Mar.)—H. W.

Carbon; Softening of . J. Gmachl-Pammer.
Monatsh., 1920, 41, 467—476.

The results of the author’s experiments on the be-
haviour of carbons of various kinds when heated
electrically show that carbon containing impurities
may be made to bend at a distinctly, although not
greatly, lower temperature than the pure element.
Graphite rods soften only at a far higher tempera-
ture than arc carbons, confirmation of this observa-
tion being found in the fact that protracted heating
of arc carlwns, which converts the latter into
graphite, raises the softening point to a marked
extent.—T. H. P.

Decomposition of formic acid. Muller and Peytral.
See XX.

Precipitation of iron from hydrochloric acid solu-
tion. Patten and Mains. See 5XIII.

Chromic acid. Kolthoff. See XXIII.

Patents.

Sulphuric acid; Manufacture of . South Metro-
politan Gas Co., and P. Parrish. E.P. 156,328,
6.10.19.

To promote reaction between the sulphurous gases
and the nitrous vitriol, the latter is passed through
a closed tank, which is subdivided into compart-
ments by partitions depending from the roof. The
lower edges of these partitions are serrated and are
immersed in the nitrous vitriol to a depth not ex-
ceeding 4 ins., the level of the acid being kept just
above the recesses of the serrations. The sulphur-
ous gases enter at one end of the tank and, after
bubming under each partition, escape at the other
end.—W. J. W.

Sulphuric acid; Process for raising the efficiency of

Reed. U.S.P. 1,363,918, 28.12.20, Appl., 21.8.18.

Concentrated sulphuric acid is produced by heating
a mixture of air, sulphur dioxide, and a nitrogen

oxide, absorbing the gaseous products of reaction in

concentrated sulphuric aci^ and then removing the

nitrogen oxides from it.— J. W.
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Sulphuric acid; Procest for raising the efficiency of
plant for manufacture of by the contact pro-
cess. M. Leeck. G.P. 307,092, 16.1.18.

Onb fan is placed between the burners and the puri-
fication plant for the sulphurous gases, and a eecond
between the contact chamber and the absorption
plant. Through the double control the pressure and
the gas composition can be regulated as desired in
all parts of the plant.—C, I,

Sulphuric acid; Apparatus for concentration of
. S. Barth. G.P. 304,343, 14.7.15,

The concentration vessel has, throughout its whole
length, cross divisions over which the acid flows, the
division walls being provided with perforations
opposite each other. The sections formed in this

way are connected by separate pipes with the gas
exit main, and are also provided with side openings
for cleaning.—C. I,

Ammonia; Direct oxidation of . L. Duparc
and G. Urfer, E.P, 133,041, 24.9.19. Conv.,
24.9.18.

A MIXTURE of 4 vols. of ammonia and 7 vols. of

oxygen is passed in an undried condition, at a com-
paratively high velocity, over a catalyst of rhodium
black or asbestos containing 3—5% of rhodium, the
reacting gases being heated to 500°—650° C. The
formation of ammonium nitrate and nitrite is

thus avoided, and a yield of 97%—100% of nitrogen
peroxide is obtained.—W. J. W.

Lead sulphate; Process for making . P. A.
Mackay. E.P. 155,945, 18.10.19.

At an initial temperature of 150° C., lead is rapidly
dissolved by oleum, and when reaction has begun,
complete conversion into lead sulphate takes place

without further application of heat, or at least at

a temperature not exceeding 100° C. If the lead

is first coated with an electro-negative metal, such
as mercury or copper, by treatment with a metallic

salt, or if such metals or their salts are added to

the oleum during the operation, the working tem-
perature is reduced to 90°—100° C., with violent

exothermic reaction. The lead sulphato is precipi-

tated by diluting the solution.—W. J. W,

Sulphur dioo:ide; Composition for liberating ——

.

L. G. Wesson. U.S.P. (a) 1,356,029 and (b)

1,356,030, 19.10.20. Appl., 31.5 and 12.6.19.

(a) A MIXTURE which is stable while dry but decom-
posed by damp air, is composed of a solid, hygro-
scopic acid material and a solid metabisulphite, (b)

A mixture of a dry solid pyrosulphate and bi-

sulphite or metabisulphite.

Carbides
;
Apparatus for the production of nitrogen

compounds from metal . V. Thrane. U.S.P.

1,364,157, 4.1.21. Appl., 9.1.18.

A FURNACE for treating carbides with nitrogen com-
prises a compartment within which is a movable
table, and means are provided for delivering a layer

of inert material upon the table and a layer^ of

carbide upon the inert material, and for passing

a current of nitrogen into the chamber in a direc-

tion opposite to that in which the table moves.
—J. H. L.

Double sulphates [sodium ammonium sulphate^

;

Process of splitting and washing the pro-

ducts. G. N. Vis. U.S.P. 1,364,822, 4.1.21.

Appl, 18.12.18.

Sodium ammonium sulphate is dehydrated, heated
in a solution of ammonium sulphate, the precipi-

tated anhydrous sodium sulphate is removed, and
the solution crystallised, giving ammonium sulphate

mixed with a^ut 10% of sodium sulphate.—C. I.

Ammonium sulphate; Process for transforming free
or combined ammonia into . G. N. Vis.
U.S.P. 1,366,301, 18.1.21. Appl, 25.10.18.

Ammonia (free or combined) mixed with inert gas
or steam is absorbed by means of sodium bisulphate
practically free from uncombined sulphuric acid to
obtain double sodium ammonium sulphate, and the
resulting solution is diluted and cooled, whereby
sodium sulphate crystallises out as NajSO^jlOHjO.

Gas; Washing of with acid for ammonia
recovery etc. 0. Still G.P. 328,394, 9.8.19.

In an ammonium sulphate saturator with several
vertical pipes dipping into a single vessel, each pipe
has a constriction a short distance above the surface
of the liquid, at which point any pipe can be shut
off as desired.—C. I.

[Producer] gas and cyanides; Manufacture of .

R. FrancKot, Assr. to Ferro Chemicals, Inc.
U.S.P. 1,364,838, 4.1.21. Appl., 8.7.19.

Producer gas is generated at a temperature
sufficient to slag the ash in the fuel and, without
cooling, is passed over a charge of shaped pervious
masses formed of iron, carbon, arid a relatively
small proportion of alkali carbonate.—C. I.

Ammonia [from cyanamides ] ;
Preparation of .

W. 0. Snelling. U.S.P. 1,365,739, 18.1.21.
Appl, 24.3.16.

A SUSPENSION of the cyanamide in cold water is

brought into heat-interchanging relation with the
hot reaction products of a preceding operation on a
similar suspension.—W. E. F. P.

Chlorates, bromates, and iodates; Manufacture of
. H. Schulz. G.P. 328,211, 16.6.15.

Halogens and air at atmospheric or increased
pressure are passed into an aqueous suspension of
any suitable oxide or hydroxide in presence of a
catalyst, such as manganese dioxide; or air may
be passed into a solution in which the catalyst is

suspended and in which a halogen is being
generated. A high yield of chlorates etc. is

obtained, whereas without the use of air or a cata-
lyst, only one-sixth of the halogen is converted into
chlorate, bromaie, or iodate.'-J). I.

Hydrogen peroxide; Method of making . R.
Jacquelet. U.S.P. 1,364,558, 4.1.21. Appl, 19.11.19.

Barium peroxide is added to a weak solution of

hydrochloric acid, and nitric acid equivalent to the
hydrochloric acid is then added to the mixture.
This process is repeated until hydrogen peroxide
solution of the desired strength, containing a small
amount of barium chloride, is obtained.—W. J. W.

Poron carbide; Manufacture of especially in

shaped pieces. E. Fodszus. G.P. 327,509, 23.3.16.

Boron nitride is changed by carbon at the tempera-
ture of the electric arc to a coherent mass. Carbon
monoxide, carbon and ammonia, or hydrogen and
carbon bisulphide can also be used as reducing
agent. For this reaction a temperature of 2000° C.

is required; on heating to a considerably higher
temperature the carbide melts and gives a product
suitable for use as an abrasive.—C. I.

Argon and other rare gases of the atmosphere;
Purification of . E. Barbet et Fils et Cie.

E.P. 129,989, 15.7.19. Conv., 17.7.18.

In the process described in E.P. 131,321 (J., 1919,

766 a), the liquid argon, containing a low percent-

age of nitrogen, which is drawn off from the air

rectifier, passes into another plate recti^ng
column, which is also heated by a worm oontaining

cold gaseous nitrogen under a pressure of i—5 kg.

per sq. cm. Part of tho oxygen which is separated is
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drawn off at the lower portion, while the remainder

condenses and vaporises the argon and nitrogen in

the upper portion of the rectifier. These vapours

pass into a condenser immersed in liquefied nitrogen

drawn from the top of the air rectifier, and thence

to a separator, from which liquid argon is returned

to the top plates of the argon rectifying column,

while uncondensed vapours are passed into the air

rectifying column at a point above that where the

liquid argon is drawn off. The liquid nitrogen

from the heating worm is mixed with that from the

worm in the air rectifier and passed to the upper
plates of the latter. Neon and helium, together with

some hydrogen, which are mixed with the nitrogen

from the air rectifier, are first compressed and
cooled, and then passed into a rectifier where the

nitrogen is collect^ at the bottom, while the vapours
of neon, helium, and hydrogen escaping at the top

pass through a coil immersed in nitrogen drawn
from the lower part of the column. Neon is thus

liquefied and is drawn off, and the hydrogen escapes

with the helium in a gaseous state and is separated
from it by passing over wood charcoal or by the
eudiometric meth<3. Xenon and h^(^ton, which
are drawn off from the bottom of the air rectifier,

are separated from oxygen in a column from which
the latter is separate in the upper portion by
heating with the krypton vapours, and then puri-

fied by liquid nitrogen
;
the xenon and krypton are

separated at the top and bottom, respectively, of

the lower half of the column, which is heated by a

worm throu^ which air passes at normal tempera-

ture.—W. J. W.

Hydrogen and mixtures of hydrogen and nitrogen;

Production of [from gases from blast furn-

aces and electric smelting furnaces'], C. Toniolo,

and Ofificine Elettrochim. Rossi. E.P. 152,975,

24.12.19. Conv., 21.10.19.

Gases from blast furnaces and electric smelting

furnaces are treated with steam in presence of a

catalyst, such as iron oxide with or without an
alkali metal oxide, chromium oxide, or an alkaline-

earth oxide, and the hydrogen, or hydrogen and
nitrogen mixture, is freed from carbon monoxide,
carbon dioxide, and steam by suitable methods.

The gases so produced may be employed for the

hydrogenation of fats, synthetic manufacture of

ammonia, or preparation of explosive mixtures for

internal combustion engines, supplementary hydro-

gen or nitrogen from another source being added,

if desired.—W. J. W,

Hydrogen; Manufacture of by means of silicon

and its ^loys, G. F. Jaubert. tJ.S.P. 1,366,185,

18.1.21. Appl., 29.7.20.

SuFPiciENT water is added to powdered ferrosilicon

to decompose the contained phosphide and produce

a pasty mass, and the latter is added to a solution

of caustic alkali in a hydrogen generator.
—W. E. F. P.

Hydrogen and carbonates; Process for the simul-

taneous manufacture of compressed . J.

Billwiller. G.P. 328,637, 3.10.16.

Peat, lignite, or the like, is oxidised with solutions

or suspensions of basic substances at about 300“ C.,

under pressure, either alone or in the presence of

a catalyst.—C. I.

Sulphur; Method of and apparatus for separating

from sulphur ores. N. E. Katz, Assr. to

H. M. Little. U.S.P. 1,365,922, 18.1.21. Appl.,

24.6.19.

The ore is heated with water in an autoclave until

the sulphur is melted by the steam generated.
E. P. P.

Graphite; Manufacture of in the electric furn-
ace. C. Oonradty. G.P. 327,911, 2.11.17.

The conversion of coal, coke or anthracite into
graphite proceeds more readily at a pressure lees

than atmospheric. Such a pressure is obtained in
practice by enclosing the furnace in a strong sheet
iron veesel and exhausting the latter.—C. I.

Sulphuryl chloride; Manufacture of . T. H.
Durrans, Assr. to A. Boake, Roberts and Co.
U.S.P. 1,364,738, 4.1.21. Appl., 28.6.18.

See E.P. 124,542 of 1918t J., 1919, 361a.

Ammonium sulphate; Process of making . Pro-
cess of preparing pure ammonia from ammonia-
containing gases. G.N. Vis. U.S.P. 1,366,302—3,
18.1.21. Appl., 3.12.19.

See E.P. 136,833—4 of 1918; J., 1919, 616 a, 741 a.

Hydrogen and carbon monoxide; Treatment or
purification of mixtures of for the separa-

i
tion therefrom of the latter. J. Harger and H.

I

Terrey. U.S.P. 1,366,176, 18.1.21. Appl., 18.4.18.

I

See E.P. 127,609 of 1917; J., 1919, 577 a.

I

Drying salts. E.P. 156,963. See I.

I

Refractory oxides. U.S.P. 1,362,387—8. See VIII.

j

Vm.-GLASS; CEBAMICS.

Porcelain; Transparency and refractoriness of .

T. Hertwig. Sprechsaal, 1921, 54, 11—12.

Five porcelain mixtures with a firing temperature
corresponding to Seger cone 9 (1280° C.) were pre-
pared from Zettlitz kaolin, Rorstrand felspar,

Pleystein quartz, calcite, and zinc oxide. The first,

I

corresponding to the formula, (0’65K,O,0’35CaO,

I

Zn0),2'8Al,0„14Si0, (acid ratio l:l'49) bad a

I

shrinkage of 12'7% and was transparent. Small

j

dishes with flat lids of normal thickness were cast
quite satisfactorily, but very thin lids sank slightly.

Two mixtures of the formulae (0’8K,O,0’2CaO,ZuO),
2'8Al,0,,17Si0, (acid ratio 1:1’8) and (0’8K,O,
0'2CaO,ZnO),2’8Al,O„18SiO, (acid ratio l:l’91)

were not refractoi^, and similar lids made of

them collapsed; this is ascribed to the high con-

i
tent of alkali in conjunction with a high acid ratio.

A mixture of formula, (0’83K,O,0T7CaO,MgO,
FeO),3'69AljO,,16'36SiO, (acid ratio 1:1'38) was
highly transparent and retained its shape com-
pletely at Seger cone 14 (1410° C.). A mixture of

i formula (0-65K,O,0-35CaO,Mgp,FeO),3Al,O.,llSiO.
(acid ratio lilT) was a biscuit mass, with a good
matt appearance but of low transparency. The
results confirm Dorfner’s statement (,T., 1916, 6Cfi)

I that excellent porcelain to be fired at Seger cone 9

I

can be made, but to ensure the ware retaining its

shape perfectly, a high potash content must accom-
pany a low acid ratio, and the quartz content must
be kept low or the ware will have a greasy appear-
ance. German porcelains are too rich in alumina
and quartz and often too low in potash, hut if the
proportions are altered whilst ignoring the acid
ratio the product will not be sufficiently refractory.
A glaze suitable for the first mixture mentioned
above is composed of grog from the same mixture
22 54%, Rorstrand spar 22 30%, dolomite 9'61%,
calcite 7’27%, zinc oxide 2 05%, calcined Zettlitz

(Zebisch) kaolin 8'49%, Pleystein quartz 27’74%,
corresponding to (0'2K,O,0'2MgO,0'5CaO,0‘lZnO),
0'5Ai,O,,4SiO,. The inclusion of a little grog in-

' Creases the adhesion of the glaze and the zinc oxide
increases its whiteness. No raw clay is needed.

—A. B. B.
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Patents.

Sefiecting mrfacet on glass; Production 0/

by means of metals in the platinum group. J.

Rheinberg. E.P. 156,472, 16.9.20.

Homogeneous, structureless mirrors are produced

by coating glass with a film of collodion containing

a salt of platinum, or of a metal of the platinum
group, and submitting the coated glass to the re-

quisite temperature.e.i;, 600°—750° C., in a fur-

nace. The necessary temimrature is usually lowered

about 30° C. by the addition of a small quantity of

a lead or bismuth salt to the platinum or other

salt.—H. S. H.

Abrasive stone. Norton Co., Assees. of J. H. Stean.

E.P. 139,502, 25.2.20. Conv., 26.2.19.

An abrasive stone, which can he used without oil,

is composed of a fast-cutting abrasive such as cor-

undum, emery, crystalline alumina, silicon carbide,

etc., in very fine powder, with less than 15% of

graphite as a non-oily lubricating filler and 5—30%
of an organic binding agent such as shellac, resin,

bakelite, celluloid, casein, rubber, or rubber substi-

tute. One side of the stone may he composed of

abrasive^ 80%, and binder, 20%, and the other side

of abrasive, graphite, 10%, binder 25%. The
materials are mixed, moulded, heated to 350°

—

375° P. (about 180°—190° C.) for about 2 hrs. to

melt the binder, then subjected to a pressure of

about 1 ton per sq. in., and afterwards baked at

about 400° F. (200° C.).—A. B. S.

Abrasive and refractory article and method of pro-

ducing same. A. H. Andersen, Assr. to Norton
Co. U.S.P. 1,364,849, 4.1.21. Appl., 17.4.19.

A COMPOSITION for forming ceramic articles com-

prises refractory or abrasive crystalline grains, a

plastic clay, water, and an oily lubricating agent.

’Refractory materials for furnace linings; Monu/ac-
tureof . A. Rollason. E.P. 156,447, 21.4.20.

CnosHED dolomite or magnesite is mixed with 5

—

10 % of crushed basic slag and passed through a

basic-lin^ rotary kiln, internally fired to approxi-

mately 1800° 0. The material leaving the kiln is

passed into a closed chamber, where it is annealed

and cooled slowly out of contact with the atmos-

phere, by which treatment its capacity of “ knitting

together ” when mixed with any suitable binding

material is considerably increased.—H. S. H.

Refractory material; Manufacture of . J. F.
Mollen and W. TV. Patnoe, Assrs. to The Dolomite
Products Co. U.S.P. 1,365,336, 11.1.21. Appl.,
2 .2 .20 .

Repuactohy material suitable for furnace linings is

made by adding a small percentage of common salt

to a slurry of raw dolomite, and then passing the
mixture through a rotary kiln operated at a tem-
perature sufiiciently high to calcine the dolomite
and drive off practically all of the salt.^—H. 8 . H.

Refractory oxide; Method of converting .

Method of shrinking magnesia. L. E. Saunders,
Assr. to Norton Co. U.S.P. (a) 1,352,387 and (a)

1,352,388, 7.9.20. Appl., (a) 15.4.19, (a) 28.7.17.

(b) Renewed 17.2.20.

For (a) shrinking, agglomerating, sintering, or fus-

ing refractory oxides, or (b) shrinking magnesia,
the material is heated locally by the passage of an
electric current through,W instance, a thin carbon
rod embedded in the charge above the median hori-

TOntal line. The carbon burns away, and the charge^
in the vicjpity agglomerates and becomes elec-

trically conductive and then serves to carry the
current.

[Silica] brick and process of making the same. F.
Orth. U.S.P. 1,363,264, 28.12.20. Appl., 29.3.17.

Renewed 7.5.20.

A MIXTURE of pure silica (the largest particles pass-

ing a 40-meaK screen and the whole graded so as to

secure a minimum percentage of voids) with 2—5%
of hydrated lime is moulded, treated with steam at

a pressure of 125 lb, per sq. in. for 10 hrs., and
afterwards fired for 8 days at 2800°—3000° F.
(1540° C.-1650° C.).—A. B. S.

Radium luminous article and method of producing
same. E. O’Hara. U.S.P. 1,364,951, 11.1.21.
Appl., 26.12.19.

The article to be rendered luminous is ooated with
a paste containing a mixture of a radium luminous
material, e.g., radioactive zinc sulphide crystals,
and a flux or glaze, and then heated in a muffle
furnace so as to melt the glaze!—B. V. 8.

Gas-fire radiants. E.P. 156,416. -See IIb.

Boron carbide. O.P. 327,509. See VII.

Eliminating volatile matter from day. U.S.P.
1,363,387. SeeX.

IX.-BUILDING MATEBIALS.

Patents.

Instdaiing and building rmterial. Fabriks Aktie-
bolaget Kronsten, Assees. of T. A. Eklund and C.
G. Ldfveberg. E.P. (a) 140,431, 17.3.20, and (b)

142,111, 21.4.20. Conv., (a) 19.3.19, (b) 24.4.19.

^a) a porous insulating material is produced by
intimately mixing fresh-water marl with 1—15%
of cellulc^e freed from incrusting substances. Bricks
can be moulded or pressed from the wet material.
(b) Cellulose-containing material which is not free
from incrusting substances (such as moes-litter, peat
fibre, kelp, straw, chaff, hemp, flax, mechanical
wood pulp, etc., can replace the cellulose freed from
incrusting substances in (a). The results are then
improve by the addition of 5—15% of fibrous

materials not containing cellulose (e.fil., asbestos,

slag wool, oow-hair, etc.).—H. 8. H.

Porous stones for thermal insulating purposes;
Manufacture of . H. J. C. Forrester. From
Internationalt Isolations Komp. A./S.-Ikas.
E.P. 156,442, 7.4.20.

An insulating material is obfcainod by mixing
ground moler (diatomaceous earth) with a mix-
ture of cork and sawdust, moulding to the required
shape, and burning.—H. S. H.

Asbestos-cement and like cement-mixtures or com-
pounds; Method of and means to cure, colour, or

otherwise treat sheets' or other articles made of
. Pattison. E.P. 155,883, 11.9.19.

Articles made of asbestos-cement and the like are

cured and/or coloured by placing them in a water-

tight chamber in which they are subjected succes-

sively to various treatments, e,g., heated by means
of steam pipes, treated with moist air, neutralising

liquids, colouring fluids, etc. The liquids are cir-

culated in a series of similar chambers which are

used simultaneously, but the articles remain in the

chamber in which they are placed until their treat-

ment is finished.—A. B. S.

Coating process [/or cemenf], L. A. and A. J.

Sanders. U.S.P. 1,364,587, 4.1.21. Appl., 10.12.15.

Surfaces of calcareous cements of. the nature of

hydraulic cement, and having an alkaline reaction

l^cause of the lime present, are treated with an
aqueous solution of a neutral salt of a heavy metal

forming coloured oxides and containing an acid not
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decomposed by the lime of the surface. A deposit of

a coloured metal oxide is formed in the surfade layer

by interaction between the lime and the acid con-

tained in the salt.—H. S. H.

Slag. E.P. 150,033. See IIa.

Pmt. E.P. 155,895. See Ha.

X.-METALS; METALLUBGY, INCLUDING

ELECTRO-METALLUBGY.

Iron ores; Decomposition of oxide {joranalysi^.
F. Leteur. Ann. Chim. Analyt., 1921, 3, 16—19.

Iron oxides which are difficult to obtain in solution
may be dissolved readily by heating them in a closed
flask at 60°—70° C. with concentrated hydrochJoric
acid, particularly if the latter has been eatnrated
with hydrogen chloride just before use. The pres-
sure developed is not great, and with reasonably
strong flasks there is but little risk of breakage.

—W. P. S.

GrapKiU; Solvhility of in molten iron. R.
Ruer and J, Biren. Z. anorg. Chem., 1920, 113,

98—112.

solubility of graphite in molten Swedish iron
increases as the temperature is raised from 1152° C.
to 2700° C. The solubility curve is linear from 1152°
to 1700° C. ;

it then bends aw’ay from the concen-
tration axis, slightly at first and then more strongly
as the temperature increases. The concentration
of the graphite eutectic at 1152° C. is 4*25% carbon,
and that of the cementite eutectic at 1145° C. is

4*30% carW. (Cf. J.C.S., Mar.)—J, F. S.

Aluminium; Purification and testing of . F.
and W. Mylius. Z. anorg. Chera,, 1920, 114,

27-64.

When technically pure aluminium (A1 99’58%, Fe
0’18%, Si 0*22%, C 0*02%) was allowed to cool slowly,

the portion first crystallising was purer than that
which crystallised later, in which the iron and
silicon became concentrated. From highly impure
aluminium however, impure crystals of high-
melting alloys separated first. In the neighbour-
hood of its melting point technically pure alu-
minium becomes brittle, and can be granulated by
stirring the metal during crystallisation. Such
granulated metal can be almost entirely freed from
iron by repeated extraction with dilute hydrochloric
acid, which dissolves the impure “ cement ”

material from the purer aluminium crystals. It is

best to re-melt and re-granulate the metal between
successive extractions. After four such treatments,
from tho above 99*58% material, an aluminium was
prepared, in 50% yield, containing Al 99*9%, Fe
0*02%, Si 0*2%, C 0 01%. , Purification to about the
same extent was also effected by partially melting
the aluminium in a reducing atmosphere and pour-
ing off the lower melting portion from the purer
aluminium crystals. The yield of purified metal hy
this process was low. With the object of devising
a test which would indicate the probable behaviour
of objects of technical aluminium under atmospheric
influences, experiments were made on the action of

solvents and oxidising agents on aluminium of

different degrees of purity, in the form of castings,

foil or wire. A test was devised with a solution

containing 2*0% of hydrogen peroxide and 1% of

sodium chloride. The extent of attack by this re-

agent, as measured by the loss of weight of the
sample after immersion for several days under
standard conditions, diminishes, in the case of wire,
as the purity of the metal is increased. The amount
of attack is also much lessened by first removing
the effect of cold-work by heating the metal for
some time at 500° C. Another test which gave

similar results, consisted in treating the sample to
be tested in a test-tube with 10% hydrochloric acid
and plotting the time-temperature curve. The rate
of rise of temperature to a maximum was found to
be a function of the physical and chemical proper-
ties of the aluminium. The most highly purified
aluminium was scarcely attacked by 20% hydro-
chloric acid.—E. H. R.

Nolly*s electric apparatus [for the determination of
carbon in metals']

; Modifications of . Bedin.
Ann, Chim. Analyt., 1921, 3, 15-16. (Cf., J.,
1911, 688, 1216.)

The modifications suggested are an adjustable
resistance, a two-way tap on the vacuum flask, and
tho use of bismuth tetroxide in place of lead per-
oxide as oxidising agent. Much practice is required
before trustworthy results can be obtained with the
apparatus; concordant results cannot be obtained
when the carbon content of a metal exceeds 3*5%.

—W. P. 8.

Iron oxides and carbon monoxide. Chandron
See VII.

Basic slag. (1) Jones. (2) Bainbridge. (3) Stead
and Jackson. (4) Robertson. See XVI.

Patents.

Cast iron; Manufacture of soft . T. Levoz»
E.P. 140,756, 17.2.20. Conv., 27.3.19.

A MIXTURE of hsematite irons or hsematite irons and
scrap is melted in a converter with a surface blast
of air until .silicon is completely removed, then
transferred to a furnace and heated to not exceed-
ing 1550° C., after which the desired combined
carbon content is obtained by the addition of re-
ducers.—J. W. D.

Copper from nickel; Process for elecfrolyticaUy
separating . P. Goldberg. E.P. 145,600,
29.6.20. Conv., 9.7.18.

Anodes containing copper and nickel are treated
olectrolytically in hydrochloric acid or in an acid
solution of a chloride in such a manner that the
quantity of copper deposited at the cathode and
tho quantity dissolved at the anode are equal, the
copper content of the solution being kept uniform
and the nickel remaining in solution.—J. W. D.

Magnetic separators. F. Krupp A.-G. Grusonwerk.
E.P. 147,546, 18.6.20. CW., 11.7.19.

A MAGNETIC separator of the revolving inductor ring
type is mounted in such a manner that the whole
apparatus, including the feeding device, the mag-
nets, and the means for carrying away the
separated material, is capable of being tilted
about its driving shaft, without any relative dis-
placement of the several parts, and without inter-
fering with the driving gear.—A. R. P.

Welding of metal objects [,* Electric ] C F
Jacobs. E.P. 156,376, 12.11.19.

The objects to be welded are immersed in a bath of
molten flux, which serves to convey the welding
current. The current preferably passes also through
one or both of the objects to be welded, and one or
both of them are preferably removed from the
circuit before the welding process is complete.

—J. S. G. T.

Electric arc welding and like operations and
electrodes therefor. C. J. Holslag E P (a)

156,280 and (b) 156,476, 30.6.19.

(a) A TWIN or multiple electrode for arc welding
etc., comprises two or more metal electrodes
arranged adjacent to, hut insulated from, each
other, so that two closely adjacent arcs are produced
having a common puddle of molten metal. The
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electrodes we held together by a flax coating,
wholly or partly sarrounding them, and may &
arranged in one or more planes, (s) A number of
electr^ea conveying currents of diflerent phases
are employed to produce separate adjacent arcs,

after the manner described under 8. G. T.

ATe^wilding eUctrode. P. H. Brace, Assr. to
Westinghouse Electric and Manufacturing Co.
B.8.P. 1,363,636, 28.12.20. Appl., 12.5.19.

Air arc-welding electrode comprises a sheath of

welding metal enclosing a core of an alkaline-earth

metal.—J. W. G.

Copper cable tubes and other metal article! ; Appa-
ratvu jor the manufacture of by eUetro-
depoiiiion. 8. 0. Cowper-Coles. E.P. 156,441,
26.3.20.

Affabatus for the manufacture of copper cable

tubes etc. by electro-deposition comprises a vat

having a central partition, rotary devices for rapidly

circumting the electrolyte, and a number of cathode
matrices, which are oscillated and moved up and
down in the electrolyte in which the anodes are
suspended. The circulating devices consist of a set

of blades disposed vertically, united at their ends
by rings, and secured at their centres to a spider

disc mounted on a vertical shaft, the whole being
mounted in a chamber having a hole at the bottom
and a number of smaller holes at the top. Means
are provided for continuously drawing ofl the

electrolyte. Altering it, and returning it to the vat.

—J. S. G. T.

Metal! ; Method of treating [in electric

furnace!]. R. H. Bull^. U.S.P. 1,347,838,

27.7.20. Appl., 24.4.16. fenewed 5,8.19.

T'hs metal is subjected to the influence of a relw
tively high voltage electric arc in an electric circuit

of a given kilowatt load, and later for the Anal

reAninz of tne metal, the voltage in the circuit is

reduced whilst retaining the load. In the latter

stages the arc is shorter, and hence there is less

destructive action on the roof of the furnace.

—J. W. D.

Ore-concentrating apparatus. B. H. Doeenbach;
E. M. Dosenbach, extrix. P.S.P. 1,354,031,

28.9.20. Appl., 28.1.18.

Ans is forced through a chamber containing one of

the usual modifying agents employed in flotation

processes, e.g., tar oil, alcohols, naphthylamine,
nitronaphthalene, naphthol, etc., and the mixture
of air and vapour is introduced, under regulated

pressure, into ore pulp contained in a flotation cell

of the Callow typo.

Ore-concentration process. W. A. Scott. G.S.P.

1,365,281, 11.1.21. Appl., 8.7.19.

\ FBEBLY flowing ore pulp is tr^ted so as to
produce therein bubbles containing' a substance
capable of reacting chemically with a substance

present in the pulp to form a notation agent. The
bubbles with adhering solids are then separated
from the remainder of the pulp.

Flotation of minerals. C. L. Perkins, Assr. to

Metals Recovery Co. U.S.P. (a) 1,3M,304, (b)

1,364,305, (0) 1,364,306, and (n) 1,364,858, 4.1.21.

Appl., (a) (b) (o) 21.7.19, (n) 13.7.20.

Ths mineral pulp is treated with a small amount
of (a) a non-oleaginons organic mineral-collecting
agent which is substantiaDy non-frothing, (b) an
organic nitrogen compound containing two nitrogeh
atoms joined, to each other, or (c) a hydrazine com-
pound, and the resulting mixture is subjected to a
froth flotation operation, (n) The pulp is treated
with a small amount of a suh^ntially non-frothing,

non-oleaginons organic mineral-collecting agent,

then with a substance having good frothing primer.*
ties, and the resulting mixture is subieded to
flotation.—A. R. P.

Flotation of minerals. C. L. Perkins and R. B.
Sayre, Assrs. to Metals Recovery Co. U.S.P. (a)
I,364,307, (b) 1,364,308, and (o) 1,364,859, 4.1.21.
Appl., (A) 11.11.19, (b) 25.3.19, (cl 13.7.20.

A SHALL amount of (a) an organic nitrogen-sulphur
compound, or (b) a thiourea compound, is added to
the mineral pulp, which is then subjected to a flota-
tion. (c) As a mineral-collecting agent a small
amount of a non-frothing, non-oleaginous organic
nitrogen-sulphur compound is added to the pulp,
which is then treated with a substance having good
frothing properties, and the mixture put through
the flotation process.—A. R. P.

Alloy; Metal . J. E. Holder. U.S.P. 1,359,064,

16.11.20.

Appl., 2.6.20.

An alloy of lead 30—50, copper 47—68, nickel 1—5,
arsenic 0'5—1*5, manganese 2*5, phosphorus 0'6,

and iron 0*5 pts.—J. w. D.

Alloys; Process of producing metallic . J. P.
Arend. U.S.P. 1,363,382, 28.12.20. Appl..
21.3.18. Renewed 28.8.a).

To obtain alloys free frem oxygen the material is

treated during the melting-down operation with a
reducing slag containing alkali manganosilicates.

-J. W. D.

Zinc alloy. A. Tedesco, Assr. to 8oc. Anon. Stabili-

menti Biak. U.S.P. 1,364,654, 4.1.21. Appl.,

II.4.19.

An alloy containing Zn 85%, Cu 2—8%, A1 2*5

—

7*1%, Ni 0*5—8%, together with small gnantitiee of

iron and manganese.—J. W. D.

Alloy. A. W. Clement, Assr. to The Cleveland Brass
Manufacturing Co. U.S.P. 1,365,091, 11.1.21.

Appl., 12.3.17.

An alloy of iron and chromium substantially free

from carbon, oxides, and impurities is produced
either by r^ucing a combined ore of iron and
chromium, followed by decarburising the reduced
metal by treatment with oxides of one or more of

the component metals, or by decarburising an alloy

of iron, chromium, and carbon. The resulting alloy

is deoxidised by fluxing with calcium carbide.

—J. W. D.

Aluminium alloy, and method of making same.
A. Pe Lavandeyra. U.S.P. 1,365,178, 11.1.21.

Appl., 7.8.19.

Xau alloy contains aluminium and smaller amounts
of manganese, magnesium, copper, and chromium.

—A. J. H.

Alloy. H. S. Foote, Assr. to Standard Chemical Co.

U.S.P. 1,366,254, 18.1.21. Appl., 29.9.20.

An alloy of steel with uranium, silicon, and nickel.

—J. W. D.

Metal-bearing ores or materials; Treatment of

and recovery of the valuable or desired constitu-

ents thereof. E. A. Ashcroft. E.P. 156,866,

30.9.19.

The ore, suspended in a mobile fused melt, is

treated in a converter with chlorine or a gas yield-

ing chlorine, thus converting the metals into

chlorides. Iron or manganese is converted into

oxide by precipitating with magnesia, lime, or

alkali oxide or carbonate, removing the insoluble

gahgue matter and the precipitated oxide of iron

or manganese by filtration, fractionally precipita-

ting the metals which it is desired to recover (for

example, silver, lead, and zinc) by means of an
I alloy of magnesium. Calcium, sodium, or potassium
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with lead or zinc, and electrolvsing the remaining
chlorides with cathodes of the heavier metals so as

to re-form the alloys for re-use and produce a cyclic

process.—J. W. D,

(h'es. minerals, and clays; Process for eliminating
volatile matter and gases from . S. L. Boggs.
U.S.P. l,363,3«r, 28.12.20. AppL, 2.8.20.

The material is roasted, crushed, and pulverised,
pnd then agitated in a mixture of alum and water.

—W, J. W.

tJasting freely-oxidisable metals, H. £. Bakken,
Assr. to Aluminium Co. of America. U.S.P.

1,363,384, 28.12.20. Appl., 15.1.20.

The metal is cast in a mould made from sand which
is free from water and which is rendered mouldable
by being mixed with a non-aqueoua liquid.

—J. W. D,

Ores; Method of treating . G. Moore. U.S.P.

I,364,573, 4.1.21. Appl., 14.1.19. Renewed ^.7.20.

Sulphide ores are subjected in a closed container to

the action of sulphuric acid and ozonised air under
the influence of heat, the evolved sulphur dioxide

being converted into sulphuric acid which is then
returned to the container.—J. W. D.

Ores; Process of and apparatus for reducing and
smelting . J. Lund. U.S.P. 1,365,113,

II. 1.21. Appl., 26.6.16.

The apparatus comprises a furnace having a

reducing chamber, means for feeding ore and fuel

to this chamber, also means for supplying com-
pressed air to, and preventing free escape of gas
from, the chamber, a smelting chamber communis
eating with the reducing chamber, and so con-

structed tnat a liquid resistance to compressed
gases can be maintained between the two chambers.

-J. W. 0.

Nickel and cohalt; Process of separating .

M. J. Udy and 0. C. Ralston, Assrs. to Hooker
Electrochem. Co. U.S.P. 1,365,358, 11,1.21.

Appl., 3,7.19,

Cobalt is precipitated from mixed nickel cobalt

solutions by simultaneously subjecting the solution

to the action of chlorine and an alkaline-earth

carbonate at a temperature below that at which
material precipitation of nickel occurs.—J, W, 0.

Slag-pocket floor. S. G. Wdrton. U.S.P. 1,365,436,

11.1.21. Appl., 3.2.17.

A SLAG-POCKET is intcrposed between the regenerator
of a regenerative furnace and a flue opening into

the interior of the furnace. The slag-pocket has a
removable hollow metal floor supported on a refrac-

tory bottom, with means for circulating a cooling

medium within the hollow floor.—J. W. 0.

Surface-alloyed metal. F. C. Kelley, Assr. to

General Electric Co. U.S.P. 1,365,4^, 11.1.21.

Appl., 23.10.19.

To provide a metal with a surface-alloy of chromium
the metal is heated in a non-oxidising atmosphere
in contact with powdered metallic chromium to a
temperature of at least 1200° 0., but below the
melting-point of tho metal.—J. W. 0.

Metal from ore; Method of obtaining . 8. G.
Musser. U.S.P. 1,365,844, 18.1.21. Appl.,
19.1.18. Renewed 13.5.20.

Metal is obtained from ore by means of a centri-
fugal amalgamator, in which a hollow rotating
column of ore is caused by centrifugal action to
move through and in contact with a hollow body
of mercury. The tailings are discharged in a

direction opposite to the direction of rotation, so
as to prevent close packing of the ore in the column.

- -J. W. 0.

Magnetic qualities of magnet kahle material;
Process of improving the . Metropolitan-
Vickers Electrical Co., Ltd., Assees, of T. 0.
Yensen. E.P. 141,348, 6.4.20. Conv., 4.4.19.

Skb U.S.P. 1,358,810 of 1920; J., 1921, 17 a.

Tin-scruff produced tn the process of snaking tin
and term plates; Treating . G. H. Clegg.
U.S.P. 1,365,456, 11.1.21. Appl., 14.6.20.

See E.P. 151,374 of 1919; J., 1920, 753 a.

Hydrogen, or hydrogen and nitrogen, E.P. 152,975.
See VII.

XL-£L£CTB(H:H£HISTBy.

Electrical conductivity of electrolytes at tempera-
tures up to 1600° C.; Accurate measurement of
the . F. M. Jaeger and B. Kapma. Z. anorg.
Chem., 1920, 113, 27—58.

The electrical conductivity of molten electrolytes

may be measured in iridium-free platinum vessels

heated in a tubular electric furnace at temperatures
up to 1600° C. (Cf. J.C.S,, March.)—J. F. S.

Arc process of nitrogen fixation, Hagemann. See
Vll.

Soya bean oil. Ball’Acqua. See XII.

Electrolytic reduction of menihone. Matsui and
Shimizu. See XX.

Patents.

Electric [crucible'] furnace, E. Assi^. E.P.
141,352, 6.4.20. Conv., 9.8.17.

An electric crucible furnace for making refrac-
tory products comprises a hearth and outer
refractory casing of beaten graphite, an inner
ca.sing of agglomerated material such as calcined
magnesia, dehydrated bauxite, carbon, or corun-
dum dust, which is a oonductor only at a high tem-
perature, and a movable electrode, the whole being
enclosed within a sheet metal casing.—J. 8. G. T.

Electrodes of electrolytic cells; Protecting varnish

for . T. A. Edison. U.S.P. 1,364,359, 4.1.21.

Appl., 29.9.19.

A VARNISH for protecting electrodes of electrolytic

cells is composed of a coumarone or paraooumarone
resin.—J. S. G. T.

Electrolytic apparatus. W. E. Greenawalt. U.S.P.
1,365,032-4, 11.1.21. Appl., (a) 29.4.18, (b)

10.2.i9, and (c) 13.6.14. (c) Renewed, 5.4.19.

(a) The electrodes are so arranged in an electrolyte
chamber that the electrolyte takes a sinuous pa£
as it flows through the chamber. A gas is also

passed through the chamber, and means are pro-
vided for spraying the liquid into the gas at the
crests of the sinuous path, (b) An electrode con-
sists an interior support composed of sections
bolted together internally with rods, and having
metal sheets attached to the faces of the support,
(c) A portion of the electrolyte is withdrawn from
an electrolytic chamber and passed into a separate
vessel in which a “ finely divided sulphide re-

agent” is maintained in suspension in the elec-

trolyte by agitation with an atomised gaseous re-

agent. The gas is atomised by leading it into the
liquid below a rotating perforated agitator sub-
merged in the liquid, and, after treatment with
gas, the liquid is separated from insoluble matter
and returned to the electrolytic chamber.

-L. A. C.
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HUeirolytic eeli. L. E. Ward Aasr. to The Dow
Chemical Co. U.S.P. 1,366,875, 18.1.21. Appl.,
13.12.18. *

The space between two plates in an electrolytic cell

is closed laterally so as to form a chamber for the
electrolyte. This chamber is divided into compart-
ment by a metallic screen covered by a diaphragm
Carbon electrodes project through the plates, one
set of electrodes being connected with the screen.

Means are provided for adjusting the height of

electrolyte in the compartments.—5. S. G. T.

jaiectricdl furnaces; Method for the heating of
material or the performance of chemical processes

in , with apparatus intended therefor. Aktie-
bolaget Kvafveindustri. E.P. 141,656, 16.7.19.

Conv., 12.4.19.

See U.S.P. 1,342,809 of 1920; J., 1920, 550 a.

fUlectricaUy-heated crucible, melting-pot, and the

like. C. W. Speirs, Assr. to Morgan Crucible Co.,

Ltd. U.S.P. 1,366,135, 18.1.21. Appl., 2.6.19.

See E.P. 129,407 of 1918; J., 1919, 685 a.

See also pages (a) 135, Electro-osmotic separation

fE.P. 144,710). 143, Insulating material (E.P.

131,907). 149, Befractory oxides (U.S.P. 1,352,387—8). 150, Separating copper from nickd (E.P.

145,600); Electric welding (E.P. 156,280, 156,376,

1M,476). 151, Arc-welding electrode (U.S.P.

1,363,636) ;
Copper cable tubes (E.P. 156,441).

XIL-FATS; OILS; WAXES.

Soya bean oil; Characteriiaiion of eUctricaUy,
G. Dall’Acqua. Giorn. €him. Ind. Applic., 1920,
If 48—o3.

Various characters of soya beau, maize, and grape-
seed oils are compared. Comparatively small differ*

ences are shown by the molecular weights in freez*

ing benzene, or by refractive indices or their tem-
perature coefficients, of the oils themselves or their

fatty acids. Discharge of an electroscope of the
Elster and Geitel type, however, occupies only a
fraction of a second when taking place through soya
bean oil and from 15 to 100 seconds with various
other oils or their fatty acids

;
in the case of a very

old sample of soya bean oil, which was profoundly
changed, 1'6 seconds was required,—T. H, P.

lemon-seed oil. Bertolo. Giorn. Chim. Ind.
Applic., 1920, 1, 54—55.

Leicon-seeds occur in large quantities in the so-

called pastazzOf which forms the residue of the
citrus industry. When pressed the material yields
little oil, but extraction with carbon bisulphide,
petroleum spirit, or benzene gives 30—35% of oil

according to the degree of maturation of the seeds.
T’he expressed oil is clear but the extracted oil is

turbid and gradually deposits considerable sedi-
ment consisting largely of solid, sapotiihable sub-
stances; the oil retains a pronounced odour of
lemons and a somewhat bitter taste

;
it has a dark

yellow colour and a green fluorescence, which is not
amoved by repeat^ washing with not water or
dilute sulphuric acid. Its characters are as fol-
lows : sp. gr. at 22°, 0*9160 for the expressed, and
09180 for the extracted and washed oil; freezing
point, “5° to -6°; Zeiss butyrorefractometer
reading, 74 at 17° 0. and 70 at 25° C.

;
Maumene

value, 78; critical temperature of solution in acetic
^id (Valenta test), 108°; oxygen absorbed
(bivache’s method), 5’4%

; m.p. of fatty acids,
41

; solidif, p. of fatty acids, 35°—38° C.; free
acids (as oleic acid), 2*82%; saponif. value,

iodine value, 103—108; Hefaner value,
The oil is a semi-drying oil. It does not give

Jlalphen’s reaction.—T. H. P.

Fatty oilA from ReptUia and Amphibia, M. Tsuji*

nmto and 8. Kobayashi. Kogyo Kwagaku Zaseni

(J. Chem. Ind. Tokyo), 1920, 23. 1099—1109.

The paper contains the results of an examination
of the oils from certain Reptilia and Amphibia,
viz., blubber oil from “ leather turtle,” Japanese
‘‘ Osagame ”

;
oil from Akaumigame,” red turtle,

Caretta olivaeea, Eschholtz; blubber oil and liver

oil from ” Ahigame,” Clemmys japonica, Tem-
minck and Schlegel; oil from a Japanese viper,
“ Mamushi,” Agkistrodon hlomhojfit (Boie); oil

from a snake called ” Yamakagashi,” Natrix
tigrina (Bole), a harmless ^ecies common in

Japan; “Aodaisho” oil from Klaphe climacopkora
(Boie), the largest harmless snake found in Japan;
python oil from Python reticvlatus, Schin.: oil

from a giant lizard (Faranus); toad oil from
Hikigaeru,” Bufo hufo japonicus (Schlegel); and

giant salamander oil from Megalobatrachus japon-
icus (Temin.).—K. K.

Emulsions; Three-phase . H. Bechhold, L.
Dede, and L. Reiner. KoUoid Zeits., 1921, 28,

e—19.

Pairs of immiscible liquids such as benzene-water
and petroleum-water may be emulsified by shaking
with clay, zinc-dust, or yeast. Emulsion formation
depends on the quantity of the powder added, the
size of the particles, and on the presence of certain

other substances termed emulsion promoters. The
emulsifying power of the powder (emulsion former)

increases to a maximum with decreasing size of

the particles and then decreases. Benzene and
water are not emulsified by shaking with clay alone,

but the addition of a few drops of such substances

as pyridine, acetic acid, ethyl alcohol, sodium
hydroxide, or sodium nitrate immediately causes

emulsification. {Cf. J.C.S. March.)—J. F. S.

Oxidation of lignite products, Schneider. See III.

lard, Kerr. XIXa.

Hydrogenation. 'Willstatter and Waldschmidt-
Leitz. See XX.

Patents.

Fat or oil; Extraction of from raw materials,

H. Bollmann. E.P. 156,905. 14.10.19.

See G.P. 303,846 and 322,446
;
J., 1920, 469 a, 728 a.

Purifying oils. U.S.P. 1,365,894. See IIa.

Tyre filler. E.P. 140,781. See XIV.

Maryurine. E.P, 156,000. See XIXa.

XIIL-PAINTS; PIGMENTS; VABNISHES;
RESINS.

Besins; Constituents of . VII. Lubanyl ben-

zoate from Siamese benzoin. I. A. Zinke and J.

Dzrimal. Monatsh., 1920, 41, 423—441.

Investigation of the chemical transformations

undergone by hibanyl benzoate (J., 1915, 681)

indicates for this compound the constitution

(4,HO)(3,CH.)C.H,.(l)C.H..O.CO.C.H,. Further,

since the benzoate yields eugenol or isoeugenol on

reduction, the CjH, residue must represent a direct

chain and must contain the double linking; it is

possible that this compound is the benzoate corre-

sponding with coniferyl aJoohol. (Cf. J.C.S.,

March.)-T. H. P.

Patents.

Lamp black; Process for the production of .

J. M. Gerard and H. J. Masson, jun. U.S.P.

I,364,273,4.1.21. Appl., 23.12.18, Renewed 29.5.20.

A UASEOUS or vaporised carbon compound is decom-
b2
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posed with formation of free carbon by contact with

an inert gas at high temperature or by the heat

developed in an exothermic gas reaction. The re-

action pr^ucts are rapidly removed from the

heated zone in order to ensure a deep black colour

in the carbon; further reaction ia prevented by

spraying with water, whilst the temperature ia

maintained aimve 100° C., and the carbon ia col-

lected by electrical precipitation.—DeF. T.

Besins; Production of [/rom naphtha], S. P.

Miller and F. H. Rhodes, Aasrs. to The Barrett
Co. IJ.S.P. 1,365,423, 11.1.21. Appl., 28.8.19.

The solution of polymerised substances obtained in

the production of resins from the polymerisable con-
stituents of naphtha is washed with a solution of

an acid before the succeeding operations.—D, F. T.

Japan. H. Chislet, Assr. bo General Electric Co.
U.8.P. 1,357,688, 2.11.20. Appl., 11.7.19.

See E.P. 155,427 of 1919; J., 1921, 91 a.

Vornish for aircraft constructions ; Dope or .

S. E. Groves. G.S.P. 1,366,256, 18.1.21. Appl.,
2.8.18.

See E.P. 128,974 of 1917; J., 1919, 648 a.

Bituminous material. IJ.S.P. 1,340,855. See III.

Besins. G.P. 326,729. See III.

Cellulose acetate solutions. E.P. 145,511. See V.

Pamtah for electrodes. U.S.P. 1,364,359. See XI.

nV.-INDlA-BUBBEB; GOm-PEBCHA.
|

Patents.
|

Vulcanisation of natural or artificial rubber or I

rubberdike substances; Process of . C. R. de
Long and W. N. Watson. U.S.P. 1,364,732,
4.1.21. Appl., 20.7.20.

Dichloboaniline is introduced into the rubber mix-
ture prior to vulcanisation.—D. F. T.

(a) Sulphur-terpene compound, (b) Waterproofed
fabric. {c)Vvicanised article ond process of pro-
ducing the same, (n) Article and process of
bonding metal and vulcanised rubber. W. B.
Pratt, Assr. to E. H. Clapp Rubber Oo. U.S.P.
1,349,909—12, 17.8.20. Appl., (a) 3.10.19, (b)

8.1.19, (c) (d) S.5.20. (b) Renewed 3.5.20.

(a) Tubpbntine oil and sulphur are heated together
above 150° C. at atmospheric pressure, whereby
hydrogen sulphide is evolved and a product contain-
ing 30—50% S is obtained as a thick viscous liquid

or a black solid, suitable for use in rubber mixings.
A solution of the solid product in toluene or xylene
may be used for impregnating cotton or the like.

(b) Fabric impregnate with a sulphur-terpene com-
pound {ef. a) ia used for the manufacture of rubber-
proofed goods, (c) Fibrous material in strip or
sheet form is treated with the sulphur-terpene com-
pound, then coated with a rubber composition and
vulcanised, (n) Metal is coated with the suphur-
terpene compound, a layer of vulcanised rubber is

then applied, and the whole is subjected to heat and
pressure.

Tyre fiBcr. F. A. Hager. E.P. 140,781, 23.3.20.
Conv., 11.4.18.

A HIXTOBE of soya bean oil (24 lb.), magnesium
-oxide (174 o«.), Venetian red (3 oz.), and sulphur
chloride (6 lb.) is mured into moulds. After solidifi-

cation it is introduced into the cover of a pneumatic
tyre in place of the usual tube of compressed air.

—D. F. T.

XV.-LEATBEB: BONE; HOBN; GLDE.

Pdt; Swelling of . G. Grasifc'. Collegium,
1920, 853-369, 406—416, 466—464, 612-518.

Dipfebent organic acids behave similarly in regard
to their action on pelt swelling; the maximum swell-
ing is only attained after some boors, and the
optimum concentration is difierent for different

acids. Monochloroacetic acid gives a maximum
swelling with the lowest concentration, then fMlow
oxalic, lactic, formic, and acetic acids. The order
increasing times of attaining maximum swelling
ia :—Oxalic, lactic, acetic, monochloroacetic, formic
acid. Ihe greatest swelling in unit time and per
unit concentration is given by. monochloroacetic
acid, and comparison of the dissociation constants
shows no apparent connexion between these and the
swelling in unit time and per unit concentration.
The velocity of swelling is not infinenced by the
dissociation of the acids. The influence of salts on
swelling is not very definite. Sulphates repress
swelling very rapidly

; the action of nitrates is more
gradual, but ultimately is greater than that of sul-

phates at the highest ooncentrations. Dissociation

does not explain the repressing effects of salts. This
repression is not proportional to the concentration
of the salt solutions used, hence it is not a purely
osmotic effect. Cuttings of pelt treated with dilute
hydrochloric acid solutions with varying additions
of sugar solution showed increased swelling and
acid adsorption with increased addition of sugar.
The sugar did not repress the swelling, confirming

the view that the effect of neutral salts on swollen
pelt is not an osmotic process. The amount of
organic acids absorbed was fairly constant and re-
mained uninfluenced by the addition of salts

;
it was

about 1T5 c.c. of Njl acid for 2 g. of pelt. This
result indicates that the absorption is a chemical
process vAth the formation of salts of hide sub-
stance. The average water content of pelt being
58%, 100 g. of dry hide substance requires 5 g. of
hydrochloric acid, which agrees with the formula
C„H„0„N|„H01 for collagen hydrochloride and
indicates a free amino-group in collagen.—D. W.

Synthetic tannins
;
Tanning and chemical properties

of the sulphontc groups in . W. Moeller.
(jollegium, 1920, 520

—

536.

Stkono solutions of synthetic tannins attack hide
substance and leather. Dilute solutions, therefore,
should be used, and careful after-treatment is neces-

sary to obviate subsequent deterioration. Vegetable
tannins, phenol, and gallotannic acid do not attack
the hide substance, hence in vegetable tanning the
hydrolysis ceases. Tannins may be defined as sub-
stances which, either alone or in contact with hide
substance^ form colloidal solutions, which prevent
decomposition of the hide by hydrolysis and fer-

mentation and are irreversibly adsorbed by it.

Vegetable tannins diminish the “ proteolytic con-
stant,” t.s., the quantity of hide substance dis-

solved as a result of hydrolysis; Neradol D and
ND, Ordoval G and 2 G increase it. The addi-
tion of 60% of vegetable tannin to synthetic tannin
reduces the extent to which tte “ proteolytic
constant ” is increased. Sulphurio acid does not
increase the constant much, but 6-naphthalene-
sulphonic acid increases it considerably. 'Hie
acidity of synthetic tannins diminishes after they
have been in contact with hide powder. The free
sulpbonic acids in the synthetic tannins split up
the micellar bands of the hide fibrils into free
mioells, which are subsequently broken op into pro-
tein molecules, and these are further hydrolysed to
amino-acids, which combine with the sulpbonic acids
to form soluble condensation products; hence
the diminished yield of leather with even moder-
ate use of synthetic tannin. The use of more
synthetic tannin does not result in increased
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vreight, and lather tanned with it shontd be well
washed to remore excess tannin. Defects arising
in leathers tanned with s^thetic tannins are not
due to free sulphuric acid, but to the sulphonic
acids, which are more reactive, causing brittleness
and deterioration. Only a very small portion of
synthetic tannin acts as true tannin. Similar
effects can be obtained by adding free mineral acid
or an^ sulphonic acid to a vegetable tanning
material. Synthetic tanning appear to be related
to bates, and where a loose leather ia not a dis-

advantage the bating could be shortened and syn-
thetic tannins employed in the tanning process to
carry on the bating simnltaneously with the tan-
ning.—D. W. 0

Basicity of chromt [funninpl liquors; Form of ex-
pression for the . K. Schorlemmer. Col-
legium, 1920, 536-538.

The usual chrome liquor analysis gives the percent-
age of Cr,0, (a) and of SO, in the sample. The
SO, ia calculated in terms of Cr,0, (b), and 1005 fa
gives the percentage of Cr,0, combined with its full

equivalent of acid. The percentage of chromium
combined with hydroxyl groups is obtained by de-
ducting this figure from 100, and the resulting

figure is an expression of the basicity. The follow-

ing are the basicities obtained : Cr,(SO,),, 0

:

Cr(OH)SO„ 33-3%
;
Cr.(OH).Cl„ 50-0%

;
Cr(OH).,

100-0%.—D. W.

Patents.

Patent leather; Process for drying (hardening)
. C. Heyl. G.P. 327,794, 19.9.15.

Tee material is dried in an oven through which a
current of dry, warm air passes. The air may be
dried by cooling. Moist air hardens the leather in

an unsatisfactory manner, and the defect cannot be
rectified in the subsequent hardening process.—^A. J. H.

Patent leather; Process for drying under the
influence of ultra-violet light. C. Heyl. G.P.
328,241, 24.10.19. Addn. to 303,096.

The leather is dried under the influence of ultra-

violet light in an atmosphere of indifferent gases
{nitrogen, carbon dioxide, or gaseous products of

combustion) containing not more than 2% by vol.

of oxygen (10% of air). The temperature is pre-
ferably below ^ C. and the air is as dry as pos-
sible. Under these condition^the amount of ozone
formed is negligible.

—

A. J. H.

Leather; Manufacture of . J. Reerink. G.P.
328,240, 28.9.18.

AvTEn treatment with sodium thiosulphate, raw
hides are treated with dilute sulphite-cellulose

liquors to which may be added water-soluble
tanning oils.” The hides are then tanned and

prepared in the usual manner, whereby a supple
and highly durable leather is obtained.—A. J. H.

Catgut; Manufacture of . C. Braun. G.P.
327,402, 7.8.17.

The separated intestines are Seated, either before
or during disinfection, with dilute acids or with
solutions of acid salts or salts which have an acid
reaction when dissolved in water.—A. J. H.

Clue, gelatin and the like; Apparatus for the ex-

traction of . F. H. Tunnell. U.8.P.
1,364,904, 11.1.21. Appl., 28.6.19.

An extracting liquid in intimate contact with the
glue-yielding material is locally heat^ so as to set

up circulation, whereby the liquid is raised to a
point above the said material, diffuses over its

surfaw, percolates through it, and returns to the
starting point.—D. W.

Leather; Process for making with the assist-
ance of iron salts. 0. Rohm. U.S.P. 1,364,316—7,
4.1.21. Appl., 10.3.17. Renewed 28.6.20.

See E.P. 103,827 of 1917; J., 1918, 14 a.

XVL-SOaS; FEBTIIISEBS.

Sod solution • Sdaiion of the fo fie sod ex-
tract. D. R. Hoagland, J. 0. Martin, and (1. R.
Stewart. J. Agric. Res., 1920, 2t, 381—395. (Cf.
Hoagland, J., 1918, 252 a.)

Fvbihee evidence is given showing that water
extracts reflect the principal fluctuations taking
place in the soil solution due to season and crop
growths as indicated by the freezing-point method.
Soil extracts were prepared using 1 pt. of soil to

1 or 1 pt. of water, which, when concentrated so
that they showed the same freezing-point depression
as the moist soil, did not alter appreciably in con-
centration or composition on contact with the soil.

It is probable that the ratios between most of the
important elements or ions are very similar in
concentrated soil extracts and in the soil solution.
Suitable soil extracts may be made by extracting
1 pt. of soil with 1 pt. of water, or at the most
6 pts. of water, the time of contact being limited
to that necessary for thorough admixture.
Analysis of such extracts and determination of
freezing-point depressions would probably permit
of a determination of the concentration and
approximate composition of the soil solution. (Cf.
J.C.S., March.)—W. G.

Soil; Effect of season and crop growth on iht phy-
sical state of the . D. R. Hoagland and
J. C. Martin. J. Agric. Res., 1920, 20, 397—404.

'^E physical state of certain soil constituents is

influem^ to a marked degree by the concentra-
tion of the soil solution. There is a considerable
seasonal variation in the colloidal state of the soil,

as determined by turbidity measurements, and a
large increase in colloidal matter is noted when
the soil solution is depleted as a result of absorp-
tion of solutes by the plant.—W. G.

Azotobaeter; Influence of luminous radiations
on , E. Kayser. Comptes rend., 1921, 172,

183—185.

A COMPARISON of the influence of light of different
colours on the third and sixth generations of Azoto-
bacter as regards their nitrogen-fixing power. (Cf.
J.C.S., March.)—W. G.

Basic dag; Improvement of low-grade . W. S.
Jones. Trans. Faraday Soc., 1920, 16, 324—327.

Basio elag may be improved in quality by washing
on a concentrating table and subsequently drying;
in this way the phosphate content may be increased

about 12%. By suitable tapping of the furnace,

the slag may be separated into a richer and a
poorer slag. Direct enrichment may be obtained

by adding rock phosphate to the slag either in its

molten condition or when cold before grinding.

Frequently a low-grade elag is returned to the blast

furnace with the next charge and its phosphorus
taken up by the pig iron, from which it is obtained

again in the Bessemer converter in the form of an
enriched elag. The suggestion is made that the
principle of the Bertrand-Thiel process might be
utilised. In this process two furnaces are used,

the pig iron being melted in the first without scrap

before being run into the second containing the

serqp etc. As no scrap ia used in the primary fur-

nace, the slag is not diluted thereby, and a grade

containing a high percentage of phosphorus can be
obtained.-^. H. J.
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Basic dags; SolubUitg of . Pari I. Tht reason
why fluorspar in basic slag makes it relatively
insoluble. F. Bainbridge. Part II. SbtubUiiy of
basic slag in citric acid and carbon dioxide sol-
vent. J. E. Stead and E. W. Jackson. Trans.
Faraday Soc., 1920, 16, 302—309.

I. Increasing amounts of fluorspar were added to
a soluble slag and the solution curve determined.
The solubility of the sla^ decreased rapidly and at
a ratio of 8 calcium fluoride to 100 tricaleium phos-
phate became^ constant. A similar effect was pro-
duced in mixtures of calcium phosphate and
silicate. In this case it is probahle that a new
compound consisting of lime, phosphoric acid, and
calcium fluoride is formed. An open-hearth furnace
slag was made with the addition of calcium fluoride
and allowed to cool slowly. The interior of the mass
consist^ of needle-shaped crystals which upon
analysis and eiystailographic examination were
found to he artificial apatite with some excess of
fluoride and silicate. A solubility test on 5 g. of the
crystals showed that 5% of the phosphate was
soluble, and on 1 g. 26% (ef. infra). II. Four
samples, namely, a soluble slag, an insoluble slag
containing much fluorspar, a partly soluble slag
containing little fluorspar, and artificial apatite
crystals, were compared as to the solubility of their
phosphate by the ordinary citric acid test and by
repeated extraction with a saturated solution of
carbon dioxide. It was found that, except in the
partly soluble slag, long continued attack by car-
bonic acid dissolved out as much or more phos-
phoric acid than a single attack by citric acid, and
that the solubility in either solvent was of the same
order.—J. H. J.

Basic dags; Comparison of the effect of various
types of open-hearth on grassland. G 8
Robertson. Trans, Faraday Soc., 1920, 16, 291—
301

,

Fi^ experiments were made on three different
Mils under grass which were deficient in phosphate.
Three varieties of basic slag were used; a hi^-
grade Bessemer slag with 92% of soluble phosphate
(on total phosphate), low-grade basic slags with
80—93% of soluble phosphate, and open-hearth
basic slags with 20—45% of soluble phosphate. The
hay crop was found to be as heavy on land treated
with an open-hearth slag of 45% soluble phosphate
as on land treated with the high-grade slags, but
open-hearth slags with soluble phosphate below this
amount gave much lighter crops. Clover crops were
much increased by the application of open-hearth
slag of 20% soluble phosphate, though the results
were inferior to those with 90% soluble slags. A
test of the citric solubilit.y of the slags was made,
using 1 g. of the sample instead of the usual 6 g.
As a result, the citric solubility of the open-hearth
slags was increased to over 60%, whilst the other
basic slags showed 90—100% solubility. A Gafsa
rock phosphate showed an increase from 38 to 89%
solubility under the same conditions. In order to
enable open-hearth basic slags of 5—8% phosphate
content to he utilised as fertilisers it is suggested
that they should be enriched during the process of
manufacture by the addition of rock phosphate to
the molten slag in the ladle.—J. H. J.

Chloropicrin; Action of on the germination of
seeds. E. Miege. Comptes rend., 1921, 172, 170
—173.

CHLOROPiCBpi at a concentration of 20 c.c. per cb.
m. of space is capable of destroying parasitic insects
on seeds such as peas, beans, and wheat after
24 hrs,’ contact. Its action on the germination of
the seeds varies with the species of seed. At this
concentration it has very little effect on thevger-
mination of leguminous seeds or linseed, but in
other cases it markedly reduces the germinative
capacity and rate of germination of cereal, beet-

rMt, and hemp seeds. This effect increases withtM concentration of the chloropicrin and the dura-
tion of contact, and under the conditions requisite
for disinfection it reduces the germinative capacity
of wheat by 30%.—W. G.

Seed wheat - Injury to resulting from drying
after disinfection with formaldehyde. A. M
Hurd. J. Agric. Res., 1920, 26, 209—244.

Seed wheat which has been disinfected by treat-
ment with 0'1% formaldehyde solution and keptm dry storage suffers considerable injury, hut this
injury can be prevented by sowing the seeds
immediately after treatment. Experiments have
now shown that the injury cam Im entirely pre-
vented if the seeds are kept damp or are washed
tefore being dried. As formaldehyde can be
detected in seeds which have been dried, it is
evident that the aldehyde remains on the se^ as
paraformaldehyde which gives off formaldehyde gas
slowly in intimate contact with the seed. If the
se^ is stored in presence of an atmosphere of over
70% humidity, it is not injured, and in an abso-
lutely di^ fttmospher^ also thero is no injury but
in intermediate humidities injury occurs, l^orm-
aldehyde Mlutions evaporated in moist atmo-
spheres give no paraformaldehyde when the
humidity is over 70%, but paraformaldehyde is
found in increasing amounts in humidities below
60 % . Untreated wheat is entirely killed in presence
of strong formaldehyde solution in atmospheres of
humidities over 30%. Apparently formaldehyde
does not enter the se^ as a solid nor as a gas, hut
in the state of solution. For seed injury to take
place during dry storage sufficient moisture must
be present to permit of paraformaldehyde being
formed and of formaldehyde solution entering the
sted. Barley is less susceptible than wheat, and
the sorghums are quite uninjured even if 0'2% solu-
tion is used.—J. H. J.

Sulphur dioxide; Prevention of damage to vegeta-
fion by absorbing by charcoal. Technischer
Buro fur die Chem. Ind. (^emotechnik, Wies-
baden. Clhem.-Zeit., 1921, 45, 96—97.

ute of wood charcoal for the removal of sul-
p^r dioxide from waste gases is recoiDraended.
Whereas water only absorbs 13-o% of its volume of
sulphur dioxide froTU an atmosphere consisting
entirely of the gas, and much less from a mixed
atmosphere, charcoal absorbs 165 times its volume
of the gas even from an atmosphere containing only
email quantities of it. The recovery of the gas from
the charcoal is also easy.—J. H. J.

XVII.-S0GABS; STAfiCHES; GUMS.
Beet slkes; Dry distillation of exhausted . W.
Paar and A. Starke. Z. Ver. deuts. Zuckerind.,
1920, 445—449.

m dry diatilling 200 g. of exhausted hoet slices,
29—32 I. of gas (corresponding to 150 cb. m. per
1000 kg.) was obtained. This gas, which contained
I6'9%_CO, ^'9% CH„ and 15'4% H,, burnt with
a luminous name, and formed an explosive mixture
with air and oxygen. It is suggested that the
formation of gas of similar composition may explain
the frequent explosions occurring in beet slice dry-
ing plants, local superheating of the product under
the conditions obtaining not being unlikely

—J. P.’ 0.

Beet sUcet; Occurrence of mponins in exhausted
. A. Traegel. Z. Ver. deuts. Zuck^ind..

1920, 449-^9. '

Exhausted beet slices after drying were extracted
with methyl alcohol, when the presence of neutral
and acid saponins was established in the residue
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obtained after removing the solvent, which residue
was also proved to possess a strong heemolytic effect.

The presence of saponins explains the death of fish

in streams into which slice press waste waters have
been discharged.—J. P. 0.

Beet iugar after-producU; Crystallisation in the
working of . A. Grill. Z. Ver. deuta.
Zuckerind., 1920, 459-468.

Since the supersaturation of a solution of sucrose
increases as the temperature falls, it is often neces*
sary to add a certain quantity of Avater to the
massecuite in the crystallisers while cooling to a
suitable temperature for centrifuging, this quan«
lity depending upon the temperature, the purity,
and the density of the product concerned. The fol-

lowing table shows the Brix degree w'hich the
mother-syrup of a massecuite should possess for

crystallisation witnout addition of water when cen-
trifuging at temperatures between 35*^ and 60*^ C.

Appa-
rent

purity
of

Temperature of centrifugiag.

35" 42" 45" 50" 60“

aynip.
1

Bx. Bx. Bx, B.
1

Bx.

57 85'4 87-2 87-5 88-2 00-7

58 85-7 87-5
1

87-7 88-5 90'9

59 860 87-7
1

88-0 88-7 91-1

60 86-8 88-0 88-3 89-0 01*3

61 86'6 88'3 88-5 89-2 91-5

62 86'9 88-3 88-8 89-5 91-7

63 87-2 888 890 89-7 91-9

64 a7'5 89-1 89-3 900 921
65 87-8 1 89-3 89-6 90-2 92-3

60 88-1 89-6 89-8 90-5 92 5
67 88-4 90-0 90-1 90-7 92-7

68 88-: 90-2 90-4 91-0 92-9

69 89’0 90'4 90-7 91-2 931
70 89-3 90-7 90-9 91-5 1 933
71 89-7 91-0 91-2 91-8 93-5

» 72 900 91-3 91-5 92-0 93-7

73 903 91-0 91-S 92-3 939
74 906 91-9 i 92-0 92-5

i

94 1

When the syrup is so concentrated as to be without
the range of values given in the table, the volume
to which it must be diluted to bring its density to

a suitable value is calculated, and the appropriate
amount of water mixed with the contents of the
crystallisers, preferably in three or four portions

at a time, while continually stirring,—J, P. 0.

Vegetable decolorising carbons; Factors governing
the decolorising effect of . A. B. Bradley.

Int. Sugar J., 1921, 23, 25—32.

Examination of the effect of treating 60% solutions

of raw Jamaica sugar with various decolorising

carbons of different origin (adding 5% of the weight
of syrup) showed that the greatest decolorising

effect concurs with the most rapid rate of filtration.

Moreover, in the case of 4 of the 5 samples tested

(which included “Norit” and “Eponit”) it was
found that both the decolorising effect and the rate

of filtration decreased as the amount of “ dust ”

(that is, carbon passing a 124-me6h sieve) increased.

This is true also in factory practice, filtration with
fine or disintegrated carbon being much slower than
with more uniformly coarse material, probably

owing to the colloidal impurities forming a serai-

pervious layer with the finer grains. Carbons
having the greatest volume per unit weight give the

best result in respect both of decolorising effect

and rate of filtration; but equal volumes of differ-

ent samples of decolorising carbons having the same
degree of fineness do not give similar decolorising

effects, the efficiency being probably influenced by
the porosity of the material. When samples of

decolorising carbons were treated successively with
four portions of raw sugar liquor (without revivi-

fication at each stage), the samples containing the

highest amount of “ dust ” were the most r^ily
exnansted, and those which contained the maximum
quantity of medium grain (that is, between 84- and
lOfi-mesii) maintained their efficiency best.—J. P. 0.

Sugar mixtures containing two monosaccharides;
Analysis of . C. A. Browne. Int. Sugar J.,

1921, 23, 35—38.

Van der Haar (** Anleitung zum Nachweia, zur
Trennung, und Bestimmung der Mcmoaaccharide,”
p. 133) has criticised the general principle of the
author’s method for analysing mixtures containing
two reducing sugars (J., 1906, 446) on the ground
that the reduction ratios of the sugars are not
constant. It is, however, pointed out that in deter-

mining the reduction ratios Van der Haar averaged
the extreme values indicating the reducing power
of the various sugars, whereas the ratios taken at

frequent regular intervals should have been
averaged. On re-calculating the reduction ratios

obtained by Van der Haar when using Schoorrs
method, the figures found were in good agreement
with those originally stated by the author (loc. cit.)

when applying Allibn’s method, and also with those
found by Kjeldahl’s procedure. It is concluded that
the employment of reduction ratios in the analysis

of sugar mixtures containing two monosaccharides
is reliable for any of the ordinary methods of copper
reduction with Fehling’s solution; and that the

ratios established for one method of reduction are

applicable without serious error to other methods
of reduction.—J. P. 0.

Sucrose; Experiments on the inversion constant of

pure in following the ClergeUEerzfeld
double polarisation procedure. 0. Schrefeld.

Z. Ver. deuts. Zuckerind., 1920, 402—408.

Experiments carried out in 1910 showed that the
factor for the calculation of the % sucrose in the

Herzfeld modification of the double polarisation

method should be about 133 0 at 20® C. when the

temperature of hydrolysis is 60® C., the concentra-

I

tion 15 g. in 100 c.c., and the duration of heating
10—15 mins. (cf. Jackson and Gillis, J., 1920,634 a.)

—J. P. 0.

Invert sugar in a partially inverted and concen-
trated solution of sucrose ; Tables for the approxi-
mate Mlculaiion of the . W. Paar. Z. Ver.
deuts. Zuckerind., 1920, 409—413.

Given the quotient of purity, Q, of the syrup before

inversion, the Brix degree, B, after inversion and
concentration, and the polarisation, P, of the syrup
also after inversion and concentration, the invert

sugar per cent. 7 — 0 00754(Bxy-l(X) P); or where
the total sugar per cent., T, is known, / = (2'-P)

0 754. Based upon these equations, tables have
been constnicicd for the ready calculation of the
invert sugar per cent, in the case of syrup of 90®

and 95® quotient of purity, the Brix degree varying
from 50® to 80®, and the polarisation from +70®
to -20°.—J. P. 0.

Calcium salts in sugar juices and syrups; Deter-

mination of volumetrically, using standard

soap solution. W. Montgomery. Int. Sugar J.,

1921, 23, 39—42.

Tables are given for the calculation of the calcium

oxide as % of total solids (Brix), given the c.c. of

soap solution (1 c.c. of which=0*001 g. CaO), and
the Brix of the juice or syrup examined.—J. P. 0.

Patent.

Sugar factories; Manufacture of a precipitate

[feeding stuffl rich in albumen and poor in ash

from the raw juices and waste liquors of [beef]
.

, M. von Wierusz-Kowalski. E.P. 1^,798,

16.9.19. Conv., 11.7.16.

The liquid, heated to 80®—100® C., is treated with
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a very small amount (001—0'02%) of sulphuroos

acid, and then, at about 80° C., with sufScient

lime or other base to produce an alkalinity of

Q-02—0 04%. The precipitate obtained gpntains

about 20% of protein, 5% of phosphoric .acid, and

10% or less of ash, and may be employed as a

feeding stuff.—J. H. L.

XVIIL-PEBMENTATlOIf INDUSTBIES.

Malt; Simplification of the Lintner-Wirth method
for determining the diaetatic power of . 6.
Boeder. Woch. Brau., 1921, 38, S—7.

Tra procedure suggested comprises the same opera-

tions as in the Institute of Brewing Committee
method (J., 1906, 236), but the malt extract is

allowed act on the starch solution for 4 far. at
17-5° C. instead of 1 hr. at 70° F. (21° C.), the

reducing sugar is determined by Kjeldahl’s gravi-

metric method, and the diastatic power is ex-

pressed as g. of maltose per 100 g. of malt.

—J. H. Ii.

Mcdte; Determination of the extract of coloured—-. C. G. Matthews. J. Inst. Brew., 1921, 27,

2^-25.

Thk Institute of Brewing Committee method (J.,

1910, 132S) has several practical disadvantages, and
usually gives somewhat low results. The following

has bmn found more convenient and accurate:—
A mixture of 40 g. of standard malt (D.P. 35°—46°

liintner), ground to 25° Seek, and 10 g. of the

sample of crystal malt, similarly ground, is mashed
by the Committee method, and a bright filtered

wort obtained in the usual way. Then (sp. gr. of

wOrt-4/5 sp. gr. of 10% wort from the standard
mslt)x5t:sp. gr. due to sample; and this multiplied

by 3'36 gives the extract yield of the sample,

tiirther, (colour of the wort in a 1 in. ccll-4/5
colour of 10% wort from the standard malt)x5
=colour of sample in 10% wort ; this multiplied by
10 gives the total colour units referred to the

sample itself. The method is applicable to all

coloured malts and also to flaked materials. Some
comparative results with tigs and the Committee
method are given in tables.—^. H. L.

was formed than when the heating was continued
without any such separation. It is concluded that
reducing sugars which have already passed into

solution interact, on continued heating, with the
residue in the colloidal phase, and ferm reversion
products.—J. H. L.

Cdluloee; Saccharification of . A. Wohl and
H. Kmll. Cellulosechcmie, 1921, 2, 1—7.

In laboratory experiments cellulose (cotton) yielded

97% of the theoretical amount of reducing sugar by
a preliminary liquefaction (primary hydrolysis)

with fuming hydrochloric acid, followed by sacchari-

fication (secondary hydrolysis) by boiling with dilute

acid. The best method of procedure was as follows

:

The material was moistened with 3 pts. of water
and then cooled by means of ice and saturated with
hydrogen chloride. It was then left for 6 hrs., or

longer, at 20° C., after which nearly the whole of

the acid was removed by evaporation in vacuo at

temperatures up to 70° C. The residue was dis-

solved in water and the solution, containing about
10% of material and 1% of hydrochloric acid, was
boiled for 8 hrs. The sugar was determined as dex-
trose by cupric reduction. Results obtained with
a variety of products indicate that the method
might be employed for the determination of celln-

lose. 100 g. of pine shavings (dry substance) gave
60‘9 g. of apparent dextrose from which 18 g. of

alcohol was produced on fermentation. This yield

of alcohol is only about 60% of the theoretical,

whilst the reducing sugars obtained from pure cellu-

lose gave alcohol equivalent to 90% of the theo-

retical. Probably the hydrolysis of the cellulose in

wood is impeded by incrusting substances, and, on
the other hand, if the duration of the primary
hydrolysis is prolonged to 24 hrs. non-fermentable
reversion products are formed in relatively large

quantities (cf. preceding abstract).
_
All attempts to

improve the process by a preliminary treatment
to dissolve the lignin were unsuccessful; the yield

of reducing sugars was increased, especially by
chlorine treatment, but the yield of alcohol was
diminished. An 18% yield of alcohol from pine
wood, however, would entitle the process to serious

consideration if only the difficulties associated with
the evaporation of the hydrochloric acid on a large

scale could be overcome.-^. H. t.

Maize and rice and the method of using them fin

brewing], W. Windisch. Woch, Brau., 1921,

38, 9—15.

In view of the fact that German brewers are now
permitted to employ maize grits, free from husks
and embryos, and also rice products unsuitable for

human consumption, the author gives an account

of the composition, method of production, and
brewing properties of these adjuncts, and aira dis-

cusses the manner in which they may be employed
in brewing. Some experiments on the malting of

maize are also described.—J. H. L.

CeUulose' Action of dilute mineral acidi on .

A. Wohl and K. Blumrich. Z. angew. Chem.,

1921, 34, 17—18.

Thb insoluble residue (hydrocellnlose) remaining
after prolonged heating of cellulose with dilute

aci^ is of the nature of a reversion product rather

than an intermediate degradation product; such
residues are often more resistant to hydrolysis than
the original cellulose, and unsuitable for fodder

owing to their indigestibility. In the hydrolysis of

cotton cellulose by 0'5—3% hydrochloric acid at
100° C., the cnpric-reducing powers of the residue

and the solution were determined at different

stages. When, after a certain period of heating,

the solution was separated from the residue and
both were further heated separately with acid of

the same concentration, more total reducing sugar

TF«n«; Determination of rugar in . W.
Fresenius and L. Griinhut. Z. anal. Chem.,
1920, 59, 415—457.

A BCEBia of analysis is proposed, to ^isce the
present German official methods. The main
features are as follows :—Samples used for the de-
termination of sugars are de-alooholised by evapora-
tion to one-third their volume, after neutralisation.

The reducing and rotate^ powers are in general

determined after clarification with basic lead acetate

andremoval of excessof lead by sodium sulphate
;
but

for dry wines animal charcoal may be employed, to

avoid dilution. For the hydrolysis of sucrose the
Clerget-Herzfeld procedure is adopted, and before

the subsequent clarification with basic lead acetate

the hydrochloric acid is precipitated by a slight

excess of silver nitrate; an aliquot part of the fil-

trate from the silver chloride is almost neutralised
with sodium hydroxide and then treated with basic

lead acetate, the excess of lead and silver being
afterwards removed by means of sodium phosphate.
Educing sugars are determined by the gravimetric
method, except in dry wines containing less than

5 g. per litre, for which Schoorl’s volumetric method
(J., 1^, 79l) is used. Formulae based on Woy’s
equations (Z. offentl. Chem., 1898, 4, 33) are given
for calculating the amounts of dextrose and Isevu-

lose present in wine from the reducing and rotatory

powers as determined by the methods described.

—J. H. Ii.
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Methyl (Ueohol; Detection of i» tmrite. F
Habe. Fharm. Zeit., 1921, 66, 72.

Tea formaldehyde resulting from the oxidation of
methyl alcohol may be identified by means of
morphine.sulpharic acid reagent; in preparing the
latter hy mixing morphine hydrochloride with sul-
phuric acid care should be taken to expel all hydro-
chloric acid by heating the mixture, otherwise a red
coloration derelops in the reagent itself and renders
it useless. B^rcinol-sulphuric acid reagent (0 2 g.
par 10 c.c.) is recommended for the detection of
formaldehyde.

—

W. P. S.

Action o} dyes anyeatt. Fraser. See XIXb.

Patents.

Beer or other fermented liquors; Process of brewing
or preserving . R. do Faai. E.P. 143,506,
12.5.20. Cony., 9.10.19.

Beeb is treated, after the fermentation, with about
O'Ol—0*02% of hexamethylenetetramine or deriva-
tives thereof.—J. H. L.

Alcohol; Becovering from fermented liquids
and apparatus therefor. W. G. Toplis. U.S.P.
1,364,160, 4.1.21. Appl., 27.7.17.

The waste liquid (distillation residue) from a
primary distillation apparatus is subjected to a
secondary distillation, and the alcohol obtained
from the latter is mixed with the supply of original
liquid before this liquid enters the primary dis-
tillation apparatus.—J. H. L,

Sulphite-cellulose waste lyes. U.S.P. 1,342,721.
O.. .. XT'

’ ’

XIXa—FOODS.

Lard; Detection of adulteration of with fats
containing tristearin. R. H. Kerr. J. Assoc.
Off. Agric. Chem., 1920, 4, 195—201.

Five g. of the lard is diluted to 25 c.c. with warm
acetone in a stoppered cylinder, and the mixture is

kept at 30° C. for 18 hra.
;
the liquid is then de-

canted and the mass of crystals at the bottom of the
cylinder is washed twice with warm acetone, using
5 c.c, each time and taking care not to break up the
deposit. The latter is shaken with a further 5 c.c.

of warm acetone, transferred rapidly to a small
filter, again washed with acetone, and the excess of

the latter removed as far as possible by suction.

The crystalline deposit is spread on paper, dried,

and the m.p. determined, A m.p. below 63*0° C.
indicates adulteration. The fatty acids are then ob-

tained from the crystals in the usual way and their

m.p. determined. If the m.p. of the glycerides

(crystalline deposit) plus twice the difference be-

tween the m.p. of the glycerides and the m.p. of

the fatty acids is less than 73° C., the lard is adul-

terated.—^W. P. S.

Histidine [in proteins']; New method for the deter-

mination of -. W. E. Thrun and P. F. Trow-
bridge. J. Assoc. Off. Agric. Chem., 1920, 4,

194—195.

A BBOMINE absorption method is described for use
in conjunction with the Van Slyke method (J., 1911,
1135). An aliquot portion of the solution contain-
ing the bases of a ooagulable protein is treated with
bromide-bromate solution and hydrochloric acid,
and, after 15 mins., the excess of bromine is titrated
with thiosulphate solution. Sulphur is determined
in another portion of the solution and the quantity
of cystine present is calculated from the sulphur
content. One mol. of cystine absorbs 10 atoms of
bromine, whilst 1 mol. of histidine absorbs some-
what more than 2 atoms of bromine; consequently

a factor for the bromine absorption of histidine is

necessary.—^W. P. 8. .

Ammonium citrate; Behaviour of neutral tn
certain phosphate solutions. [Determination of
lead in phosphate baking powders.'] H. E. Patten
and G. H. Mains. J. Assoc. Off, Agric. Chem.,
1920, 4, 235—237.

In the determination of lead in phosphate baking
powders the addition of neutral ammonium citrate
to the hydrochloric acid solution of the powder pre-
vents the precipitation of calcium phosphate when
the solution is treated with ammonia. At p
values below 5*0 calcium citrate remains in solution

;

between^ 5*0 and 7*0 the precipitation of calcium
citrate is very slow, but at 7*1 an immediate per-
manent precipitate of gelatinous calcium citrate is

formed.—W. P. S.

Patents.

Foods from kitchen waste and the like; Manu-
facture of animal . R. L. D. Taylor. E.P.
140,812, 28.3.20. Oonv., 25.2.19.

Kitchen waste is sorted, pressed to remove excess
water, and mixed with a vegetable filler, such as oat
hulls. The mixture is passed through a pulping
machine and then down an inclined rotary dryer
heated by steam at 352° F. (178° C.), which converts
the pulp into nodules. From the dryer the material
falls on to a belt conveyor passing through an oven
at 400° F. (almut 200° C.), which completely cooks
and sterilises it. On leaving the oven the material
passes through a screening device to separate the
nodules of J—A in. diameter, which are suitable to
be used as a scratch food for poultry. The coarser
and finer nodules are collected separately and
ground, and serve as a meal for making into dog
biscuit.—J. H. J.

Margarine; Manufacture of . J. E. Green,
jnn. E.P. 156,000, 9.1.20.

Haro fat is placed in a closed jacketed vessel sup-
ported on trunnions, and steam is passed through
the jacket to melt the fat, which is stirred continu-
ally by a gause mixer in order to collect fibrous
material. The mixer is afterwards removed with
the adhering fibrous material, and is cleaned and
replaced. (S)ld soured milk and oil are introduced
into the vessel and the mixer rapidly rotated until
a uniform product is formed. This is cooled by
passing a cooling medium through the jacket, and
agitation is continued until the whole thickens to a
homogeneous emulsion to which salt and preserva-
tives are added, and agitation completed at a high
speed.—J. H. j.

Bread-making; Composition of materieds adapted
for use in . Method of manufacturing dough
ingredients. Method of producing materials for
breadmaking and composition of materials for
use as a bread-dough ingredient. R. L. Corby,
Assr. to The Fleischmann Co. U.S.P. (a)

1.355,127, (b) 1,355,128, and (cj 1,355,129,

12.10.20. Appl., (a) 15.7.15, (b) and (c) 15.6.17.

Renewed, (a) 5.2.20, (b) 29.7.20, (c) 30.7.20.

(a) a product such as is obtained by the process de-
scribed under (a), (a) A cereal mash is saccharified,

and then acidified (with lactic acid) sufficiently not
only to render the diastatic and proteolytic enzymes
inactive but also to condition the gluten of the
dough

;
after filtering from undissolvM and coagu-

lated matters, the filtrate is evaperated. (c) Invert
sugar is mixed with the product before evaporation.

-J. H. L.

Butterin, oleo-margarine and the like; Means for
making . N. D. Nielsen. U.S.P. 1,364,297,

4.1.21. Appl.. 18.4.18.

An emulsifying tank and a crystallisation vessel are
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connected by a duct which enters the latter Bear

the bottom arid which is provided with a pump eo

that emulsion from the tank may be forced into the

crystallisation vessel. A propeller within the vessel,

near the inlet of the duct, enables the emulsion to

be maintained in the lower part of the vessel, but
permits crystals formed from! the particles of the
emulsion to rise to the surface. Means are also

provided for forcing cold water into the vessel and
for maintaining the contents of the latter at a
temperature below 40® F. (4® C.).—J. H. L.

Foods and other substances; Apparatus for heaU
treating . N. H. Fooks. U.S.P. 1,363,103,

21.12.20. Appl., 22.12.19.

A KETORT is provided with inlet and outlet orifices

for liquid, means for admitting gas under pressure

at a point within the upper part, means for heat-

ing, and charging and discharging ports at the top.
Within the retort is a rotary spiral conveyor by
which objects are carried by a tortuous path from
the charging to the discharging port. There are
also air-locks at the ports and means for moving the
objects through the air-locks.—J. H. L.

Food preparation and process of making same.
F. E. Coombs, Assr. to J. F. Judge. U.S.P.
1,363,193, 21.12.20. Appl., 10.10.19.

A COOKED, desiccated starchy food of loose-grained

character, the grains of which are superficially free

from starch, is prepared by treating the surface of

the grains of the cooked material with a diastatic

eolution, then destroying the diastase by heat, and
finally drying and browning the product.—J, H. L.

Chocolate; Process of making soluble . J.

Friedman. U.S.P. 1,364,192, 4.1.21. Appl., 2.4.19.

A SOLUBLE preparation capable of being moulded
and of withstanding a relatively high temperature
without softening, is produced by boiling syrup,
adding a liquid extract, cooling, powdering the

solidified mass, and mixing it with powdered cacao
beans and fat.—J, H. L.

Cc^^ein precipitate [desiccated milk food]; Destc-

cated . P. W, Turney. U.S.P, 1,364,417,

4.1.21. Appl., 19 4.18.

Milk is curdled by an enzyme to such a degree that
a flooculent precipitate is produced, the activity of

the enzyme is then arrested by cooling, the product
is sprayed into a chamber maintained at a low
temperature and under partial vacuum, and de-
hydrated by means of 'air currents.

Desiccating [milk] ; Process and apparatus for .

I. 8. Merrell, Assr. to Merrell-Soule Co. U.S P.

1,365,055, 11.1.21. Appl., 30.10.16.

Milk is caused to flow spirally down the interior

surface of a heated cylinder, and an elevating force

is exerted upon the liquid to retard its flow.

—L. A. C.

Rice; Process for treating , and product
thereof. M. M. Baumgartner. U.S.P. 1,364,912,

11.1.21. Appl., 11.8.19.

Hulled rice grains are steamed under such con-
ditions as to sterilise them and dextrinise their
starchy contents without cracking them

;
they are

then dried so as to resemble untreated rice in form,
bulk, and moisture-content.—J. H. L.

Coffee; Method of making soluble . H. Anhalt-
zer. U.S.P. 1,365,443, 11.1.21. Appl., 9.11.18.

A SOLID coffee preparation is produced by steaming
roasted ground coffee beans, then extracting with
alcohol, and finally distilling the extract. All these
operations are carried out with exclusion of air, in
order to prevent loss of volatile oils.—J. H. L.

Food endosed in sealed cans and other containers;
Process of heat-treating bodies, such as .

N. H. Fooks. E.P. 156,994, 22.1.20.

See U.S.P. 1,331,337 of 1920; J., 1920, 311 a.

Tea-drying apparatus. H. A. Tempelaar. U.S.P.
1,364,463,4.1.21.

Appl., 28.8.20.

See E.P. 151,461 of 1919; J., 1920, 760 a.

Foodstuff; Animal . F. W. Gee. U.S.P^
1,365,393, 11.1.21. Appl., 13.11.19,

See E.P. 136,237 of 1918; J., 1920, 170 a.

Feeding stuff. E.P. 132,798. See XVII.

XIXB.-WATE& PURIFICATION;

SANITATION.

Waters; Determination of hydrogen sulphide in
natural . Sensitiveness of the starch iodine
reaction. E. Chretien and H. Vandenberghe.
Ann. Chim. Analyt., 1921, 3, 19—23.

One lifcre of the water is treated with 20c.c. of satu-
rated barium chloride solution, filtered, and 510 c.c.

of the filtrate is added to a mixture of 10 c.c. of
N/lOO iodine solution and OT g. of potassium
iodide; 10 c.c. of N/lOO thiosulphate solution is

then added and the excess of this is titrated with
N/lOO iodine solution. With 500 c.c. of distilled
water free from ammonia and nitrous acid, 0*05 g.
of potassium iodide free from iodate, and 1 c.c. of

1 % starch paste, a distinct blue colour is producetl
with 0*10 c.c. of N/lOO iodine at 10® 0., whereas at
19® and respectively 0*15 and 0*25 c.c. are
required and the coloration is less distinct.

-W. P. 8.

Mercuric chloride; Toxicity of —— and its solu-

bility in aqueous alcohol. J. 8. Laird. J. Phys.
Chem., 1920, 24, 736—737.

The solubility of mercuric chloride in aqueous
alcohol shows a pronounced minimum at a concen-
tration of 24% of alcohol and this corresponds
closely to the maximum toxicity of such solutions as
observed by Paul and Eronig (Z. phvsik. Chem.,
1896, 21, 448).—W. G.

Phenol solutions containing sodium benzoate; Tox-
icity towards Staphylococcus of dilute— . K. E.
Burg^. J. Phys. Chem., 1920, 24, 738—740.

Determinations of the rate at which staphylococci

are poisoned by dilute solutions of phenol with and
without tlie addition of sodium benzoate confirm
the conclusion that the abnormalities observed by
Lemon (cf. J., 1920, 799 a) were due to plasmolvsis.

—W. G.

Yeast; Action of Methylene Blue and certain other
dyes on living and dead . C. G. Fraser. J.

Phys. Chem., 1920, 24, 741—748.

The behaviour of nine different dyes, namely,

Griibler’s Methylene Blue, Fuchsin. Congo Red,
Erythrosin, water-soluble Safranine, Merck’s
Methylene Blue, Gentian Violet, Methyl Green, and
Kahl^um's Methylene Blue 6 B extra, with living

I

yeast and with yeast killed either by boiling or by

the action of phenol, was examined in order to find

a convenient criterion of death in quantitative

toxicological investigations with microbes. Erytb-

rosin and Methylene Blue 6 B extra gave the

results. In a solution of extract of^alt to which
Methyl Green has been added, yeast cells may lose

their power of reproduction without becoming
stained.—W. G.
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Bacteria; Method for investigating the action of
ultra-violet rays on . T. Maslimo. Mem.
Coll. &i. Kyoto, 1919, 4, 1—11.

A THIN layer of agar culture medium spread over a

glass plate and uniformly inoculate with the
bacteria under investigation, was exposed to the
ultra-violet spectrum in a quarts spectrograph, and
afterwards incubated. The parts sterilised by the

rays became easily distinguisnable from the rest of

the plate by the absence of bacterial growth, and
the spectral image thus obtained was fixed by ex-

osure to formaldehyde vapour. For all the well-

nown species of non-pathogenic bacteria investi-

gated, the bactericidal portion of the spectrum was
the same, riz., from 295 aj* to 186 /i/i, the region of

greatest activity being about 275 /i/i.—J. H. L.

Basic exchange. Ramann and Junk. See VII.

Chloropiorin and seeds. Miege. See XVI.

Disinfecting seed wheat. Hurd. See XVI.

Absorbing sulphur dioxide. See XVI.

Patents

Filtering apparatus [/or water]. W. Paterson.

E.P. 156,270, 2.3.18.

In order that each filter in a battery of filters may
receive water in proper proportion to its filtering

area, it is provided at one side of the space above

the filtering medium with a pocket into which the

incoming water or precipitation tank effluent falls,

passing over a weir as it does so, and from which it

flows away into the filter through an opening in the

bottom. The overflow from the bottom of the filter

is controlled by a valve floating in the liquid over

the filter medium. As the level of the water over

the medium rises, the float valve opens the outlet

until the outflow and the inflow are the same. This

continues until the filter begins to become choked,

when the valve opens further. Thus the water

level gradually rises over the medium uutil it is

flush with the weir in the pocket. In order to

prevent splashing in the pocket, the opening
between the pocket and the filter may be controlled

by a float valve in the pocket which keeps the level

of the water just below the weir.—J. H. J.

Sand-filters. N. McK. Barron. E.P. 156,424,

1.10.19.

In a battery of sand filters, the filters are arranged

circumferentially around a sand pit, and clogged

sand from the filters is passed by meaiis of a

pressure ejector into the pit, from which it is lifted

and washed in a combined operation by means of

a counterflow of water. The washed sand is de-

livered into a container situated at a level above
the top of the filters, and is distributed to the filters

as required. The sand container is of such a size
!

as to hold sufficient sand to fill one of the filters and 1

to leave a reserve supply in addition. The con-
j

tainer has a tubular extension in its lower portion, i

the sand in which remains undisturbed when clean !

sand is delivered into the container
;
the pipe con-

]

necting the container with a filter proceeds from
j

this extension.—J. H. J. !

Osone water-purifying apparatus. H. B. Hartman,
Assr. to Electric Water Sterilizer and Ozone Co.

U.S.P. 1,363,589, 28.12.20. Appl., 24.1.20.

An apparatus for purifying water by means of ozone
includes af^rage reservoir, an ozone generator,
and autmmttic means for synchronously controlling

the flow of raw water and ozone to the reservoir.

—J. H. J.

Sewage; Method of and apparatus for treating .

C. P. Landreth. U.S.P. 1,364,387, 4.1.21. Appl.,

11.1.17.

Sewaob is aerated and a precipitant is added; the

precipitate is allowed to settle, and the sludge is

withdrawn, mixed with suitable finely divided

material, and de-watered.— J. H. J.

Sewage; Method of treating . J. P. Ball.

U.S.P. 1,364,676, 4.1.21. Appl., 22.10.18.

Sewage sludge is subjected to a forced current of

air to remove noxious gases, which are passed

through a collecting medium to remove the en-

trained particles of liquid.—J. H. J.

Germicide. C. A. Weeks; L. H. Weeks extrix.

U.S.P. 1,366,106, 18.1.21. Appl., 15.6.18.

See E.P. 134,880 of 1918; J., 1920, 80 a.

Composition for liberating sulphur dioxide. U.S.P.
1,356,029—30. See VH.

XX.-OBfiANIC PRODUCTS; MEDICINAL

SUBSTANCES ; ESSENTIAL OILS.

Truxillic and truxinic acids; Natural and syn-

thetic . R. Stoermer and E. Laage. Ber.,

1921, 54, 77-85.

The isolation of a seventh isomeride of truxillic

acid, neotruxinic acid, induces the authors, for the

sake of simplicity, to designate only those acids de-

rived from the formula

—

C.H,.CH.CH.CO,H
CO.H.CH.CH.C.H,

as truxillic acids, whilst those derived from the

formula

—

C,H,.CH.CH.CO,H
C,H,.CH.CH.OO,H

are termed truxinic acids. The truxinic acids can

be conveniently separated from the truxillic acids by
taking advantage of the fact that the potassium
and ammonium salts of the former are von
sparingly soluble in cold alcohol, in which the truxil-

lates dissolve freely. Tile natural mixture of

truxillic acids obtained during the isolation of

cocaine yields under the most favourable conditions

o-truxillic acid (25%), e-truxillic acid (4 25%), |8-

trnxinic acid (29%), 5-truxinie acid (10%), neo-

truxinic acid (012%); the remainder consists of

benzoic and cinnamic acids mixed with considerable

quantities of resinous acids. The presence of

y-truxillic or (-truxinic acid could not be estab-

lished. (Cf. J.C.S. March.)—H. W.

Fumaric acid and inositol; Occurrence of . L.

Zechnieister and P. Szecsi. Ber., 1921, 54, 171

—

173.

Fumaric acid in the form of the acid potassium salt,

2KC,H,O,,H,C,0,, has been isolated from the alco-

holic extract of Capsella bursa pastoris, r-lnositol,

m.p. 218°—219° C., has been obtained from the

aqueous extract
;
it is present to the extent of at

least 0 03% of the dried drug,—H. W.

Hydrogenation of aromatic compounds by the help

of platinum. lY. Dependence of catalytrc

hydrogenation on the presence of oxygen. R.
Willstatter and E. Waldschmidt-Leitz. Ber.,

1921, 54, 113—138.

Catalytic hydrogenation cannot be effected by
spongy or colloidal platinum or palladium or by
nickel in the complete absence of oxygen

;
the metals

can be activated by agitating their .suspensions with

air. The active catalysts contain both hydrogen
and oxygen, the latter of which is gradually re-

moved during the course cf hydrogenation under
normal conditions, and rapidly by certain contact
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poisons such as ^^rol and thiophen, althongh it

remains doubtful if all cases of poisoning are dne to

this cause. The technique of catalytic hydro-

genation can be considerably improred since the

catalyst, when showing signs of diminished activity,

can be reactivated by treatment with oxygen, and
poisoning may be circumvented either by the same
procedure or by increasing the amount of catalyst

;

priming with oxygen is particularly nsefnl when the
metal is used repeatedly or in small quantity. The
nse of spongy palladium has no advantage over that

of platinum, whilst, on the other hand, its greater
absorptive capacity for hydrogen renders re-activa-

tion by oxygen more difficult to such an extent that

the process becomes either dangerous or tedioos.

(C/. J.C.8., Mar.)—H. W.

Chloroacetic acidt; Catalytic decomposition of .

J. B. Senderens. CcHnptes rend., 1921, 172, 155

—

158.

With thorium oxide or kaolin as catalyst, mono-
chloroaoetic acid is decomposed at 220° C., giving
Ivydtogen cWoride, catlmu monoxide and dioxide,

and carlion. Tricldoroacetio acid gives clAoroiorm,

tetrachloroethylene, hexachloroethane, hydrogen
chloride, carbon monoxide and dioxide. With
animal charcoal as catalyst monochloroacetic acid

decomposes as above, but in the case of trichloro-

acetic acid almost the only change is the formation
of chloroform and carbon dioxide. (fit. J.C.8.,

March.)—W. G.

acetaldehyde and acetic acid, and of ternary mix-
tures of acetaldehyde, acetic acid, and water are
given, and alongside the boiling-points of the
various mixtures the composition of the liquid and
of the vaponr is given in each case. The boiling-

points of ternary mixtures of acetic acid, sulphuric
acid, and water and the composition of the liquid

and vapour in each case are also given.—^W. 6.

Menthone; Electrolytie reduction of . M.
Matsui and 8. Shimizu. Mem. Coll. Sci., Kyoto,

1920, 4, 245—264.

Menthons can be reduced electrolytically to
menthol in acid solution (sulphuric or hydrochloric).

The beet results were obtained using an amalga-
mated tin or lead cathode, the cathode solution
consisting of a mixture of 75% sulphuric acid

(40—45 c.c.) with 94% alcohol (35—40 c.c.) at a
temperature below 15° C. The current used was
6—8 amperes per 100 sq.'cm. at 11—13 volts. The
yield of menthol was only 25% of the theoretical

1 and the product was difficult to purify. An oily

\ hy-product was always obtained, especially when
more dilute acid was used. This substance is a

more highly reduced product and may be menthane.
—K. B. It.

Lemon-seed oil. Bertolo. See XII.

Saponins in beef. Traegel. See XVII.

Propanol [oUpt alcohol]; Mode of pyrogenic decom-
position, at high temperature, of . E.
Peytral. Bull. Soc. Chim., 1921, 29, 39—44.

hr the sudden decomposition of propenol at high
temperatures tie two primary reactions are

and For / Tbs terpenes of b.p, about 1^“ C. premnt in pine-

Patists.

Cymene; Manufacture of para- . British an<

Foreign Chemical Producers, Ltd. From Bheir
ische Kampferfabr. G.m.b.B. E.P. 158,32$

6.10.19. Addn. to 142,738 (J., 1920, 501 a).

every three molecules of propenol decomposed, two
yield acrolein and one gives propylene. The acro-

lein undergoes a secondary change, giving ethylene
and carbon monoxide.—W. G.

Formic acid; Sudden pyrogenic decomposition of
and the preparation of carbon monoxide.

J. A. Mailer and E. Peytral. Bull. Soc. Cbim.,

1921, 29, 34-39.

When formic acid is suddenly decomposed by pass-

ing it rapidly through a platinum tube at 1150° C.,

tte primary action is the formation of carbon di-

oxide and hydrogen. The production of carbon
monoxide and water is doe to the reduction of the

carbon dioxide by the hydrogen. At a sufficiently

high pressure the velocity of this secondary reaction

may become so great as to make it appear as if it

were the primary reactkm.—W. G.

Eucalypidl; o-Cresol method for.the determination

of . C. T. Bennett and M. 8. Salamon.
Perf. Essent. OU Rec., 1921, 12, 11—12. (C/. J.,

1920, 832 A.)

Aftxb further experience the authors modify their
criticism of the method (J., 1920, 704 a) and agree
with Cocking that it affords a rapid and easy means
of determining eucalyptol in all ^ades of euca-
lyptus oil provided that they contain not less than

of this constituent.—W. P. 8.

Acetic acid; Binary and ternary mixtures obtained
in the synthetic manufacture of . P. Pascal,

Bupuy, Ero, and Gamier. BuU. Soc. Chim.,
1921, 29, 9—21.

The two processes of manufacture oonsidered arethe
direct oxidation of acetaldehyde mixed with aoetic

acid and the electrolytic oxidation of acetaldehyde
or of paraldehyde in sulphuric acid solution. The
densities and boiling-points of binary mixtures of

water and aoetic acid
;
water and acetmdehyde ; and

needle oil are treated as described in the chief
patent. The yield of p-cymene is increased if the

terpenes are heated with an inorganic or organic
acid or acid salt, and, after separation from the
acid, purified by fractional distillation, using the
fraction of b.p. 175° C. for subsequent treatment.

—L. A. C.

Beacfive acid liquor from hydrocarbon gases con-
taining olefines; Process of making . (s)

Acid liquor and process of producing same.
(c) Process of treating gasoline and the like.

(d) Separation process of mahing olcokols.

(b) Process of purifying alcoholic moferiol.
(r) Process of separating alcohols and hydro-
carbons. (o) Solvent, (h) Direct prodTscfion of
ester bodies from unsaturated hydrocarbons.
(i) Ester bodies from unsaturated hydrocarbons.

(s) Process of directly esterifying olefines and
product thereof, (x) Process of making ketone
bodies, (a) M. B. Mann, jun., and B. B.
Williams, (a, d & u) C. EUis, (o) M. D. Mann,
jun., (e) M. j. and G. Cohen, A. Breslauer and
H. Asher, (^ H, i, and j) C. Ellis and M. J.

Cohen,, (x) C. Ellis and A. A. Wells, Assrs. to

8. B. Hunt. U.S.P. 1,365,043-53, 11.1.21. Appl.,
(A) 11.3.19, (b) 26.6.17, (c) 6.7.18, (n) 5.6.18, (e)

8.6.18, (f and i) 25.4.18, (o) 8.1.18, (h) 26.6.17, (j)

30.6.16, and (x) 18.3.18.

(a) Tbs gaaee are brought into intimate contact
with sulphuric acid in the presence of an in-

active absorbent for the gases, (a) Hydrocarbon
material containing olefines and liquid saturated
hydrocarbons is treated with sulphuric acid, and the

product is used for treating more olefine material

to obtain an acid liquor saturated with olefines,

(c) Sulphuric acid is gradually brought into contact
below 20° C. with an intimate of un-
saturated hydrocarbons and a large ptP>rtion of a

diluent for the acid, (n) A mixture of alcohols and
sulphuric acid is treated with a material which
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dissolves the alcohols but not the acid, (s) Alco-

hols are purified by distillation in the presence of

a small quantity of sulphuric acid, (r) A mixture

of alcohols and hydrocarbons is treated with

sulphuric acid of the correct strength to dissolve

the alMhols. (o) A solvent boiling mainly below

110“ C. is composed of a mixture of propyl mono-

acetate with small quantities of ethyl and butyl

mono-acetate, (h) The product obtained by treat-

ing an olefine with sulphuric acid is treated with a

substance capable of replacing the sulphuric acid

radicle with an organic acid radicle, (i) A liquid

material consists mainly of a mixture of unsuhsti-

tuted mono-esters of monohydric alcohols corres-

ponding to the olefines of cracked petroleum, (j)

A fatty acid is heated with an olefine in the pres-

ence of an acid catalyst, (k) Cracked gasoline con-

taining unsaturated hydrocarbons is treated with

sulphuric acid of sp. gr. I'S, residual gasoline w
separated by gravity, and the acid material is

oxidised electrolytioally to produce ketones.

Mercurj/ compounds of glucosides and process of

malting same. M. Hartmann, Assr. to Soc. of

Chem. Ind. in Basle. D.8.P. 1,354,105, 28.9.20.

Appl., 29.4.20

By heating glucosides, such as amygdalin, arbutin,

salicin, etc., with mercuric acetate elution,

mercury derivatives are formed in which the

mercury cannot be detected by means of soda lye.

The products are white powders, readily soluble

in water, but soluble only with great difficulty in

organic solvents. They are only feebly toxic, do

not produce cutaneous necroses, and are suitable

for injections.

rinacone diacetate; Preparation of 7. Farben-

fabr. vorm. F. Bayer und Co. G.P. 327,128,

14.11.16.

An almost quantitative yield of pinacone diacetate

is obtained by treating a pinacone with acetic an-

hydride in the presence of a sulphonic acid, such

as anthraquinone-1.6-diaulphonic acid, toluenesul-

phonic acid, or naphthalenesulphonic acids, or of

other strong acids, such as sulphuric acid.
—^A. J. H.

Aluminium fonnute; Preparation of basic -—

.

Chem. Fabr. auf Aktien (vorm. E. Schering).

G.P. 328,341, 18.7.18.

A soLpnoN of alkali tannate is treaty with an

aluminium salt with addition of sufficient caustic

alkali to keep the solution alkaline. The basic

aluminium tannate thus prepared is a grey, odour-

less and tasteless powder, having the probable

formula (C,.H,0,.A1.0H),.C„H,.0,-(-12H,0^ which

is insoluble in cold water, soluble in ^ids and
alkalis, and insoluble in hydrochloric acid Imving

an aci^ty comparable to that of stomach juices.

—A. J. H.

Glycerin substitute. Akt.-Ges. f. Anilinfabr.

G.P. 328,530, 15.11.18.

Solutions of salts are rendered much more viscous,

and suitable for use as glycerin substitutes, by the

addition of betaine. A mixture of 180 pts. of cal-

cium chloride, 350 pts. of water, and 465 pts. of

betaine has sp. gr. 1'2485 which is equal to that of

94'5% glycerin.—A. J. H.

Benzoic acid: Production of . J. B. Senderens,

Assr. tcif Poulenc Frferes. TJ.8.P. 1,365,956,

18.1.21. Appl., 7.7.19.

See E.P. 143,392 of 1919; J., 1920, 527 a.

XXL-PHOTOGBAPHIC MATEBULS AMD
PBOCESSES.

Photochemical processes; Influence of temperature
on . J. Plotnikow. Z. wiss. Phot., 1921, Mf
125—139.

Non-illuminated reactions have temperature co-

efficients which increase with decreasing tempera-
ture and approach unity at very high tempera-

tures. The temperature coefficient (TC) of photo-

chemical reactions has one of the values 1’03±0'03;

1'20±0‘03, or 1'40±0'03. The reactions in the photo-

graphic plate have the first value, whilst all re-

actuma in which one of the halogens plays an im-

portant part have the third value. . The reactions

in the photographic plate are influenced by the

wave length of the exciting light thus : ordinary
,

plates with white li^t have TC 106. plato sensi-

tised with Pinachrome have TC for blue li^t, X =
436;il<, 104; yellow light A.=579p/i, 1’08. and for

green light X=546/xii, IDS; plates which have been

previously subjected to very subdued li^t have

TC for blue light V03 and for yellow or green Ught
1-04. (C/. J.C.8., March.)—J. F. S.

Photometry; The wedge method of . G. I-

Higson. Phot. J., 1921, 61, 93—96.

In the crossed wedge method of photometry first de-

scribed by Luther (Brit. J. Phot., 1910, 57, 6^) the

author uses generally for the first exposure either a

shallow Goldberg w^ge of 0‘75 density increase pei

inch, for examination of the under-exposure por-

tion of the plate, or a steep wedge of 1’9 per incl

where the whole curve is required. For the sMont

exposure, through a crossed wedge and negative, a

wedge of gradation about 1'8 per inch is employed.

A preliminary examination of the spectral selec-

tivity of the wedges was made; it was found that

calibration in a visual photometer gave the same
result, within 1 % ,

as photographic calibration with

white light and a bromide emulsion. It is prefer-

able to make the second exposure on a plate of very

steep gradation such as a “ process ” plate. Both
wedges used are scaled and, by selection of the

actual exposures given, so that known lines on the

scales correspond with definite exposures, the speed

of the plate can be read off the final print. The

sharpness of the final print is increased by trrat-

ment with Fanner’s (thiosulphate-ferricyanide)

reducer.—B. V. S.

Transparency of some yellow dyes for ultro-riolsf

light. F. Stumpf. Z. wiss. Phot., 1921, 20, 183

—

188.

A TABLE is given showing the transparency regions

of solutions of 25 representatives of 11 types of dye-

stuffs. The most suitable for the preparation of an

ultra-violet (transmission) filter are Tartrazine,

Flavazine L., Cotton Yellow, Auramine, and Acri-

line Gold-yellow, which have a transparency region

between the limits 350 and 300m;i. Details are given

of the method of determining transparencies photo-

gnaphicaliy, using a quartz spectrograph and a

Hartmann micro^otometer, and the mathematical

expre-ssion for the absorption coefficient is deducM.

Curves are given showing the change of absorption

with wave-length in the ultra-violet region for

seven of these dyes at various concentrations.
—*B. V. 0 .

[PhoiooTavkic] developers; Exhaustion tests on
vJ, -R,.;* T 1921 68. fU—fiS.

A rnjMBKH of prints, which had all received the same

exposure behind a Sanger-Shepherd test plate, y®re

developed one after the other in the same lot of d^
veVoper. The first print of a series was develop
practic^ly to finality ftod the suhseqtmnt prints de-

veloped to the same amount judging by the density
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of the last visible square; the series was Mutinied

until this square could not be m^e visible m a

reasonable time or until the time of appearance be-

came unduly long, the time of appearance being

tek?n as a measure of the activity of the developing

solution. Number of prints was plotW against

time of appearance, the resulting curve showing tlie

method and rate of exhaustion of the developer. ^
Aminophenol, monomethyl-ji-aminophenol (metol),

dimethyl-ji^minophenol, p-amino-o-crMol (mono-

met), methylamino-o-creeol, and p-amino-m-cre^

were tested as carbonate developers at a stren^h

of 2 g. per 1. The curves show appreciable varia-

tion in time of appearance and in number of prints

obtainable from the same quantity of developer.

Quinol and chloroqninol, tested in the same way,

but at 4 g. per 1., show much longer times of appear-

ance and much quicker rates of exhaustion. CurvM

are also given for these two developers in caustic

alkali solution and in various mixtures with metol

and monomet.—B. V. S,

Sodium silver thiosulphate; Reduction of ; 6y ,

hydrosulphite. A. Steigmann. Kolloid Zeits.,

1921, 28. 29—31.

A DISCUSSION of the physical development of the

latent photographic image by sodium hydroeulphite

in plates and papers after they have been fixed.

The silver required for the development is obtained

from the silver sodium thiosulphate of the fixing

hath.—J. F. S.

IPhotograpUc'] silver images; Quinone and other

oxidising agents for the conversion of tnto

bromide or chloride. A. and L. Lurai^re and A.

Seyewetz. Brit. J, Phot., 1921, 68, 6

—

7.

Qutnonx and its sulphotiic acid may he used in a \

similar way to various inorganic oxidising agents \

for the bleaching of silver images. In conjunction i

with hydrochloric or hydrobromic acid, or other

suitable acid and a chloride or bromide, the silver

is converted to the halide and the quinorw reduced

to quinol. The reaction is fairly rapid, there is no

staining of the film, and the resulting halide image

may be treated by any of the usual methode for

reduction, intensification, etc.—B. V. S.

Colloid chemistry and photography. liuppo-Cramer.

Kolloid Zeits., 1921, 28. 25-29.

A DISCUSSION of the physical and chemical develop-

ment of the latent image in photographic plates.

—J. F. o.

Patents.

Coloured photographic pictures; Manufacture of

. J. H. Christensen. E.P. 133,034, 22.9.19.

Conv,, 20.9.18.

It a film carrying a silver image and stained with

certain dyes is treated with a suitable rMUCing

agent, the dye is bleached in the neighbourhcxM or

the silver image in proportion to the amount of tbe

image, after which the silver may be removed by

means of Farmer’s redncer. Suitable dy^ are

Oxamin Fast Rose, Dianil Pure Blue, Aurophenine,

Congo Pure Blue, Chicago Blue 6B, etc., mostly

dianil dyes. With some dyes an ordinary developer,

such ae amidol, will reduce the dye, but moot of

them require a much stronger reducer such as

sodium hydrosulphite. A convenient method is to

add the dye to the emulsion before coating and after

exposure to develop with a strongly restrain^

hydrosulphite solution which bleaches the dye at the

same time. Two or more such coloured sensitive

films may he cojrtcd on the same base, a multi-

coloured image bmiig then produced.—B. V. 8.

Colour photography. Element for uee in colour

photography, R. L. Stinehfield, Assr. to Eastman
Kodak Co. D.8.P. (a) 1,364,958 and (b) 1,364,959,

11.1.21. Appl. (a) 19.7.19 and (b) 6.2.20.

(a) a scppokt, including a light-reflecting surface,

is provided with an alternating series of filter areas

and non-filter areas of approximately the same siae

and with a light-sensitive film yielding an opaque

image, (b) The support for the colour-filters and
sensitive film is made of opaque, light-absorbent

material.—B. V. S.

Photographic film, F. W. Lovejoy, Assr. to East-

man Kodak Co. D.8.P. 1,342,590, 8.6.20. Appl.,

6.9.19.

The sensitive layer on a film is protected from the

injurious action of moisture by a transparent layer

of fatty acid (palmitic or stearic acid), which is

saponified and dissolved by the alkali carbonate in

the developing bath.

Celluloid, 8. H. Wood. U.8.P. 1,364,342, 4.1.21.

Appl., 16.5.19.

A PLASTIC, non-inflammable, transparpt substance

suitable for the manufacture of cinematograph

films, consists of pyroxylin, naphthalene, ferric

chloride, and gelatin.—A. J. H.

Silver print-out papers; Means for toning

Akt.-Ges. f. Anilin-Fabr. G.P. 328,559, 13.10.17.

The toning bath contains in place of the usual gold

salt a lead salt along with a salt of copper, cobalt,

iron, nickel, manganese, uranium, tungsten, molyb-
denum, zinc, or bismuth.—B. V, 8.

XX1I.~EXPL0SIVES ; MATCHES.

Nitrocellulose; Analysis oj mixed acid for the pro-

duction of . E. Berl andW . von Boltenstern.
Z. angew. Chem., 1921, 34, 19—21.

A SCHEME for the analysis of nitrating acid after

use is described. Tire total acidity is determined
by titration with alkali, and the nitrogen acids by

I
Arnd’s method (J., 1921, 43 i). Nitrous acid and
total organic matter are determined jointly in

terms of N /2 permanganate solution by boiling with

an excess of the latter and titrating the excess by
means of potassium iodide and thiosulphate solu-

tion. Nitrous acid and readily oxidisable organic

matter are determined jointly in terms of N /2 per-

manganate solution by titrating with the latter at

40°—45° C. Total organic matter alone is deter-

mined by boiling with permanganate solution as

above, after destruction of nitrous acid by boiling

the diluted sample with ammonium sulphate or

urea. From the data furnished by these operations,

which with the exception of Apd’s method are

described in detail, the proportions of sulphuric,

nitric, nitrous (N,0,), and oxalic acids, and cellu-

lose products (C,H„0,) are calculated by formula!

given.—J. H. L.

Patents.

Initial priming compositions Icontaining lead

azide^; Manufacture of . W. Eschbach.

E.P. 156,429, 14.2.20.

In the manufacture of priming compositions con-

taining lead azide and another constituent, such as

lead trinitroresorcinate, the mixing of the in-

gredients may be accomplished with greater safety

it one of them, preferably the more absorptive one,

is first treated with a “ phlegmatising ” medium,
such as Itenzene. To enable the mixed composition

to be pressed satisfactorily, a binding^ agent such

as resin or colophony may be dissolved in the ben-

zene.—W. J. W.
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Powder; Progressively-burning and process of

making the same. R. G. Woodbridge, jun.,

K. K. V. Casey, and C. I. B. Henning, Assrs. to

E I. du Pont de Nemours and Co. U.S.P.

1,354,442, 28.9.20. Appl., 25.2.20.

Niibocellulos* powder, the grains of which are

coated with a deterrent (E.P. 127,871 and 127,872;

J. 1919, 604 a), is agitated with a mixture of a

hiack powder composition and dinitrotoluene or

other non-Tolatile solvent of nitrocellulose, in order

to produce a readily ignitable coating on the grains.

XXIIL-ANALYSIS.

Anemometers of great sensitivity^ especially applic-

able to the investigation of slow rates of flow of

gases; Thermal effect produced by a slow current

of air flowing past a series of fine heated platin/um

wireSj and its application to the construction of

hot-wire —— . J. S. G. Thomas. Phil, Mag.,

1921, 41, 240—258.

Eleven platinum wires of diam. O’lOl mm, were

inserted in a flow tube, in close juxtaposition, trans-

versely to the direction of flow of the air stream in

the tube. The plane of the wires was parallel to

the direction of flow of the stream, and the wires

were heated by a current of Tl amp. The change

of temperature of the individual wires produced

by various velocities of the air stream up to

26 cm. per sec. was investigated, and it was found

that the maximum increase of temperature attained

a value of about 200° 0. in the case of the last wire

of the series. The results indicate that when a

coil of fine wires is employed for purposes of heat-

ing a slow stream of air or other gas, fusion of one

or more turns of the coU inay result owing to

the thermal effect produced in the wires hy the \

beat convected by the stream, and also that in

certain types of electrical gas meters the relative

dispositions of the heating coil and platinum

thermometers employed are of importance, other-

wise anomalous results may he obtained when the

velocity of the stream of gas is small. By suitable

selection of two or more of the heated wires, tho

sensitivity of tho directional type of hot-wire anemo-

meter previously described (J., 1920, 803 a) may be

very considerably increased.—J. S. G. T.

Melting points and critical temperatures; Simple

method for the determination of . H. Raseow.

Z. anorg. Chem., 1920, 114, 117—150.

Job the determination of comparatively high melt-

ing points and critical temperatures an apparatus

was devised consisting essentially of a solid copper

cylinder 10 cm. long and 5 cm, diam., bort^ axially

with a hole 6'5 cm. long by 3*5 mm. diam, and

transversely through the middle with a hole of the

same diam. intersecting the first. Tho first hole is

to take the specimen under examination, the second

to enable the specimen to be viewed with a telescope,

with the aid of a bright source of light suitably

placed to transmit light through the transverse hole

to the telescope. The copper cylinder is heated

electrically by a winding of nickel wire, the whole

being suitably lagged and insulated. The tempera-

ture is measured by means of a thermo-couple in-

serted in a second hole bored close to and parallel

with the axial hole and extending half way down
the cylinder. The specimen to be examined is sealed

in a small narrow tube of hard glass or transparent

quartz, which is suspended in the axial hole to come
within the field of vision of the telescope through
the transverse hole. ITie apparatus can be used for

determinations up to 1080° C. with an accuracy or

approximately ±1° C. Tho following melting

points were determined:—KI, 684’ 1°; KCN,

601-2°; NH,CI, 519’70; NH,Br, 54T9°; NH.I,
551°±3° (considerable dissociation occurred);

N(CHJ^CI, 420° ±10°; arsenic, 818°. O^e appara-

tus was also used for examining the miscibility of

halogen salts of the alkali metals and ammonium.
With a specially devised manometer a determina-

tion was made of the vapour pressure of ammonium
chloride between 340° and 520°

;
the vapour pres-

sure of NH.Cl at its melting point is 34*5 atm.

—E. H. E.

Standard solutions; Normalities of . Y. Osaka.

Mem. CoU. Sci., Kyoto, 1920, 4, 113—125.

Tables are given showing the true normality at

temperatures from 5° to 30° C. of a number of solu-

tions standardised at 15°, 20°, or 25° C. in glass

vessels. The solutions tabulated include oxalic acid

(N I \ and N j 10), hydrochloric, nitric, and sulphuric

acids {N f\), sodium carbonate (N fX and N (li)},

sodium hydroxide {N Jl), sodium chloride, silver

nitrate, and potassium permanganate (N /lO and
jV/ 100), and ammonium thiocyanate (N jlO). In

the case of N jXO and N jlOO solutions, the changes

of volume with temperature may be taken as equiva-

lent without any greater error than 05%.
—E. H. R.

Iron; Volumetric determination of in the

presence of a large quantity of hydrochloric acid.

Mcurice. Ann. Chim. Analyt., 1921, 3, 23—25.

Potassium bromide is added to a ferrous salt solu-

tion containing a large proportion of hydrochloric

acid, and a current of air is bubbled through the

mixture while this is titrated with permanganate

solution. The air is then passed through potassium

iodide solution containing starch solution; as soon

as all the ferrous salt has been oxidised, the next

drop of permanganate solution added liberates

bromine, wbicb is carried over Into the |^^otasal^lm

iodide and a blue coloration Teeults.—W . P. S.

Chromic acid; lodometric determination of .

I. M. Kolthoff. Z. anal. Chem., 1920, 59, 401—
415.

The conclusions published in a recent paper (J.,

1919, 6^ a) are confirmed. Potassium bichromate

solutions, after addition of potassium iodide, may
be accurately titrated at once with thiosulphate

solution, provided at least 20 c.c. of 4N hydrochloric

acid is added per 100 c.c. of the reaction liquid.

Thiosulphate solutions may be standardised, with a

possible error of less than 0'1%, by means of potas-

sum bichromate, iodate, or bromate, oxalic acid,

iodine, or cyanogen iodide, all of which can be puri-

fied without much difficulty. Potassium bichromate,

as purchased, commonly contains sulphates and free

chromic acid, and may be purified by recrystallising

several times from water and dried at 120° C. ;
it

should not be fused over a Bunsen burner.—J . H. L.

See also pages (a) 137, Coal (Dolch)
;
Carbon di-

oxide in coal (Sinnatt and Harrison). 138, Petrol

(Bordas); Mineral oils (Armani and Rodano);

Lubricating oils (Robertshaw). 141, TVafer in tar;

Tar (Falciola). 142, Dihydronaphthalenes (Straus

and Lemmel). 150, Iron ores (Leteur) ; Carbon in

metals (Bedin). 153. Soya bean oil (Dall’Acqua).

157, Sugar mixtures (Browne); Sucrose (Schrefeld).

158 Malt (Boeder, also Matthews); fi'u{?ar tn wine

(Fresenius and Grunhut). 159, Methyl alcohol

(Rabe) ;
Lord (Kerr) ;

Histidine (Thruti and Trow-

bridge); Lead in baking powders (Patten and

Mains). 1^, Hydrogen sulphide in water. Starch-

iodine reaction (Cbretien and Vandenberghe). 162,

Eucalyptol (Bennett and Salamon). 163, Photo-

metry (Higson). 164, Mixed acid (Berl and Ton

Boltenstern).
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Patent list

The dates civen in this list ire. in the ease of Applioa*

tions for Patents, those of application, and in tto om of

Complete Specificatione aooeptedf those of the Ommal
Journals in which the acceptance xa announced. Comply
Specifications thus advertised as accepted are open to in-

spection at the Patent Office immediately^ and to oppoai-

tiim within two months of the date niven.

I.—GENERAL; PLANT; MACHINERY.

Applications.

ContinnonaAtkinson, and Stein and Atkinson,

furnaces. 4499. Feb. 8.

Barbet et Fils et Cie. Continuous rectification

of liquid air etc. 4898. Feb. 11. (Fr., 11.2.120.)

Basaler. Drying materials. 4894. Feb. 11.

Coath. Lubricant. S448. Feb. 17.

Deutsche Evaporator A.-G. Kilns. 5094. Feb. 14.

Greaves. Washing granular, powdered, etc.

material. 4674. Feb. 10.

Herring. Filtering apparatus. 5111. Feb. 14.

Holland. Separation of materials. 5649. Feb. 18.

Humphries. Apparatus for drying, cooling, de-

hydrating^ etc. 4781. Feb. 10.

Ison. Furnaces. 4607. Feb. 9.

Johnson (Badische Anilin u. Sodafabr.). 5127.

See n.
Apparatus for drying solids. 5115.

Lubricants. 5275 and 6445. Feb. 16

Kilner.
Feb. 14.

Minton,
and 17.
Seaman. Grinding and/or mixing mills. 4790.

Feb. 10.
Straatman. Process for decolorising liquids.

5656 and 5765. Feb. 18 and 19. (Holland, 3.12.20,

Techno-Cbemical Laboratories, Ltd., and Testrup.

Diying. 5353. Feb. 16.

Techno-Chemical Laboratories, Ltd., and Testrup.

Evaporators etc. 5488. Feb. 17.

Techno-Chemical Laboratories, Ltd., and Testrup.

Heating processes. 5489. Feb. 17.

CoKPLETB SraCmCATlONS ACCEPTED.

27,519 (1919). Miller, and Fletcher and Co., Ltd.

Filters. (158,387.) Feb. 16.

27,626 (1919). Haines. Filtering apparatus.

(158,663.) Feb. 23.

28,778 (1919). Bedford and Oldroyd. Drying-

apparatus. (158,734.) Feb. 23.

30,243 (1919). Carpenter. Collection of gases in

chambers. (158,758.) Feb. 23.

26,025 (1920). McKean and Jones. Filtering-

apparatus. (158,497.) Feb. 16.

26,556 (1920). Metcalfe. Continuous kilns of the

tunnel type. (158,498.) Feb. 16.

II—FUEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Applications.

Beilby. Carbonisation of coal, shale, peat, etc.

5362. Feb. 16.

Bentley. Gas-generators. 5138. Feb. 14.

Corthesy. Means for distilling or carbonising

pulverulent fnel. 4961. Feb. 12.

Gartlan and Gooderbam. Treatment of petroleum

oils. 4496—7. Feb. 8. , _
Helps. Gas manufacture. 6573. Feb. 18.

Johnson (Badische Anilin u. Sodafabr.). Process

for purifying gases. 5127. Feb. 14.

Lush. Treatment of producer gas etc. 4980.

Feb. 12.

Maclaurin. Producer for dealing with low-grade

fuels. 4337. Feb. 7.

Roberts. Recovering by-product8 from distillate

gas. 49M. Feb. 12.

RoUason. Carbonisation of coal. 6035. Feb. 14.

Simpson. Apparatus for gasifying fuel. 4490.
Feb. 8.

Ssarvasy. Grapbitising pre-formed carbon bodice.
4375. Feb. 7. (Hungary, 18.7.18.)

Szarvasy. Prodnction of fine soot. 4376. Feb. 7.

(Hungary, 18.7.18.)

Szarvaay. Manufacture, of pure retort carbon.
4378. Feb. 7. (Hungary, 28.2.14.)

Complete Specifications Accepted.

12,134 (1917).' Jones and MacDonald. Vertical
retorts for destructive distillation of coal, shale,

etc. (109,800.) Feb. 23.

18,^2(1919). Soc. de Fours a Coke. Coke ovens.

(130,974.) Feb. 16.

21,969 (1919). Scrivner. Suction gas generators.
(132,269.) Feb. 16.

27,090 (1919). Bale. Apparatus tor carbonising
coal, lignite, shale, etc. (158,622.) Feb. 23.

27,290 (1919). Brownlee and Uhlin^r. Com-
bustible gaseous compositions, especially for uae
in cutting, welding, etc. (168,633.) Feb. -26.

27,585 (1919). Duncombe and Singer. Fuel.

(158,671.) Feb. 23.

27,770 (1919). Perry. Apparatus for distilling

carbonaceous material. (168,394.) Feb. 16.

28,072 (1919). Naaml! Vennoots. Nederlandache
Lichte Olie Maatsch. Converting higher molecular
hydrocarbons into lower molecular ones. (135,197.)
Feb. 23.

28,253 (1919). White. Generators for ppodneer-
gas plants. (158,409.) Feb. 16.

30,117 (1919). Lowe. Plant for making blue
water gas in conjunction with coal gas. (149,928.)

Feb. 23

III.—TAR AND TAR PRODU.CTS.

Applications.

Atack. 4656. See XX.
Atack. Oxidation of hydrocarbons. 4557. Feb. 9.

Atack. Manufacture of anthraquinone or its

derivatives. 5672. Feb. 19.

Bell Bros., Ltd., Lowe, and Rcelcfsen: Treating
acid tar from washing benzol etc. for recovery
of sulphuric acid etc. 5647. Feb. 18.

Cbem. Engineering and Wilton’s Patent Furnace
Co., Ltd., Wilton, and Wilton. Distillation of tar.

4902. Feb. 11
Glysyn Oorp. Chlorination of hydrocarbons.

5665. Feb. 18. (U.S., 31.8.20.)

Complete Specification Accepted.
26,759 (1919). Anderson and Meikle. Treatment

of coal tar. (168,337.) Feb. 16.

V.—FIBRES; TEXTILES; CELLULOSE;
PAPER.

Applications.

Dreyfus. Manufacture of cellulose derivatives.

4639. Feb. 9.

Kampf. Recovery of carbon bisulphide in work-
ing up viscose. 45^. Feb. 8. (Ger., 28.10.20.)

Muller. Refining wood cellulose tor manufac-
turing a cotton-like fibre. 4639. Feb. 8.

Stevenson. Manufacture of artificial silk from
acetylcellulose. 5044. Feb. 14.

Tiburzi. Manufacture of paper. 6372. Feb. 16.

(Ital., 24.7.20.)

Zdanowich. Manufacture of artificial silE horse-

hair, etc. from cellulose acetates. 6318. Feb. 16.

Zdanowich. Manufacture of films, sheets, etc.

from cellulose acetates. 6319. Feb, 16.

Complete Speodtcationb Accepted.

17,082 (1919). Flaherty. Pyroxylin solvent and
pyroxylin compositions. (158,^.) Feb. 23.

25,494 (1919). Du Pont de Nemonrs and Co.

Pyroxylin compositions. (133,972.) Feb. 16.
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28,191 (1919). Glanzfaden A.-6. Manufacture
of a wool substitute from cellulose solutions.

(135,206.) Feb. 23.

12,106 (1920). Summers. Process of retting

flax etc. (158,807.) Feb. 23.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Applications.

Clavel. Treatment of union *or mixed fabrics.

4838. Feb. 9.

Farrell. Dye-jigs or becks. 4956. Feb. 12.

Frei. Apparatus for treating banks of yarn with

liquid. 4912. -Feb. 11. (Switz., 12.2.20.)

' Complete Specieicationb Accepted.

26,801 (1919). British Cellulose and Chem.
Manuf. Co., Briggs, and Palmer. Dyeing or colour-

ing fibres, threads, or fabrics. (168,340.) Feb. 16.

28,^ (1919). Calico Printers’ Assoc., Ashton,

and Mellor: Overprinting fabrics and yarns.

(158,407.) Feb. 16.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

American Zeolite Oorp. Preparation of artificial

base-exchanging bodies. 5615. Feb. 18. (D.S.,

19.2.20.

)

Armour Fertilizer Works. Production of

aluminium chloride. 4895. Feb. 11. (U.S., 24.3.20.)

Barbet et Fils et Cie. 4898. See I.

Bassett. 5752. See X.
,

Bassett. Manufacture of alkali and alkaline-

earth sulphides. 5753. Feb. 19. (Fr., 20.2.M.)

Bell Bros., Ltd., and others. 5647. See III.

Brat. Recovery of nitrogen from peat etc.

5518—9. Feb. 17. (Ger., 18.2.20.)

Cumberland Coal Power and Chemicals, Ltd.,

Jaques, and West. Production of hydrogen. 4642.

*"10611tsohe Gold- u. Silber-Scheide-Anstalt, and

Liebknecht. Manufacture of prussic acid. 4419.

Feb. 7. -

Dutt and Dutt. Preparation of titanium dioxide

and alumina from bauxite. 5626. Feb. 18.

Griffith. 5669. See XXL
Guignard. Extraction of nitrogen from nitrogen

compounds of titanium. 5108. Feb. 14. (Fr..

19.3.20.

)

Williams. Preparation of water-soluble phos-

phates. 4872. Feb. 10.

Complete Specifications Accepted.

15,764 (1918) and 395 (1919). Soc. Indus, de Prod.

Chimiques. Separation of sodium and ammonium
sulphates from the double salt. (128,895 and

158,282.) Feb. 16.

19,027 (1919). Macleod (Browning). Production

of hydrogen sulphide. (158,288.) Feb. 16.

21 220 (1919). Matheson. Utilisation of alunite

ore. (168,293.) Feb. 18.

29,030 (1919). Wang. Manufacture of ammonium

perchlorate. (137,034.) Feb.
,

31,816 (1919). Welter. of

taining water of crystallisation. (1^,841.) Feb. 23.

1012 (1920). Friecher. Concentration of dilute

nitric acid. (137j834.) Feb.

12,751 (1920). Terrisse and Levy. See AVI.

Vm.—GLASS; CERAMICS.

Applications.

Kilns for firing pottery eto. 4974.Bailey.
Feb. 12
Blythe. Brick, pottery, etc. kilns. 5399. Feb. 16.

IX.—BUILDING MATERIALS.
Application.

Passmore. Mannfacture of fireproof or insulating

material. 5742. Feb. 19.

Complete Specifications Accepted.

27,607 (1919). Crosbie. Asphaltic ce^nt or

bituminous composition for road making, etc.

(158,674.) Feb. 23.

27,647 (1919). Baylor. Slow-setting cement and

method of producing same. (158,390.) Feb. 16.

X—METALS ;
METALLURGY, INCLUDING

ELECTRO-METALLURGY.
Applications.

A.-G. Brown, Boveri et Cie. Electrically-heated

muffle furnaoea. 5614. Feb. 18. (Switz., 18.2.20.)

Amalgamated Zinc (De Bavay’s), Ltd. Recovery

of lead and silver from sulphide ores etc. 4913.

Feb. 11. (Australia, 13.2.20.)

Ashcroft. Metallurgy of metal-bearing ores or

products. 5128. Feb, 14.

Bassett. Extraction of metals or metalloids from

their oxides. 5752. Feb, 19. (Fr., 20.2.20.)

British Thomson-Houston Co. (General Electric

Co.). Bearing material. 4512. Feb. 8.

British Thomson-Houston Co. (General Electric

Co.). Electrodeposition of metals. 5112. Feh. 14.

Campbell, Gifford, and Waite. Electric furnaces

for non-ferrous metals. 4432. Feb. 7.

Diepschlag. Working blast-furnaces etc, 4922.

Diepschlag. Making ready fuel and smelting

charges. 4^. Feb. 11.

France. Washing fine particles of minerals. 4388.

Feh. 7. , . , ,

Haglund. Treatment of copper-nickel matte.

4360. Feb. 7. (Norway, 10.2.20.)

Jackson (Soc. Metalurgica Cbilena Caprum).

Treatment of ores. 4782, Feh. 10.

Jackson (Leadizing Co.). Coating iron or steel

articles with lead. 5759. Feb. 19.

Jones, and Minerals Separation, Ltd. Recovery

of flotation agents from flotation products. 4911.

11- ••11 iVIfl
Nettleton. Separating minerals etc.

Feb. 10. „ j t
Perkins. Treatment of oxidised ores of copper.

5068. Feb. 14.

Rheinisch-Nassauische Bergwerks- u, Hutten

A.-G., and Spieker. Extracting zinc from lead

slags, zinc-retort residues, poor zinc ores, etc.

5472. Feb. 17. (Ger., 17 3.20.)

Stevens. Reduction of ores. ol20. Peb. 14.

(U.S., 26.3.20.)

Complete Specifications Accepted.

26 470 (1919). Chikasbige and Uno. Recovering

selenium and noble metals from electrolytic slimes

etc. (134,536.) Feb. 16.
.

26,^ and 28,633 (1919).

ment of finely-crushed ores etc. (158,320.) Feb. 16.

26 623 n919>. Ballantinc. Production or rust-

le^articles of steel. (158,329 ) Feb. 16.

27 5^(1919). Brownlee and TJhlmger. Al.

29’031 h919). Heskett. Manufacture of metaJ

powders. (158,740.) Feb. 23.
^ • i t>

SO 960 (1919). British and foreign Chemical Pro-

duce’rs. Ltd. (Rhein. Kampferfabr.). Pickling iron

‘"^^*
76*'(l^L^^ohwS.^'silver-plating

powder.

(158,460.) Feb. 16.
.

12,372 (1920). Soncini. See At

.

XI.-ELECTEO-CHEMISTRY.
Applications.

British Thomson-Houston ^, 5112 See X.

Campbell, Gifford and Waite. Graphitising-

furnaces. 4431. Feb. 7.
^
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Campbell and others. 4432. X
Deutsche Gold- u. Silber-Scheide-Anstalt, and

liebknecht. Platinum anodes. 4420. Feb. 7.

Hiorth. Induction furnaces. 5501. Feb. 17.

(Norway, 21.2.20.)

Michel. Manufacture of electrodes. 4858.

Feb. 11.

Szaryasy. 4375. See II.

Szarvasy. Manufacture of carbon electrodes.

4377. Feb. 7. (Hungary, 29.11.17.)

CoMPLSTK SpKCIFICATIOKS ACOBPTED.

28,470 (1919). Chikashige and Uno. See X.
28,772 (1919). PoweU. Primary batteries.

(158,733.) Feb. 23.

84^ (1920). Soc. Metallurgique du Frayol.
Electric furnaces. (157,051.) Feb. 16.

12,372 (1920). Soncini. Electric crucible

furnaces. (142,K16.) Feb. 16.

XII.—FATS; OILS; WAXES.

AppucAnoNS.

Dutt. Treatment and deoolorisation of vegetable
oils and glycerin. 4613. Feb. 9.

White (Safetee Soap Corp.). Cocoa-butter com-
positions. 5668. Feb. 18.

Complete Spectpicationb Accepted.

17,222 (1919). Barbet et Fils et Cie. Continuous
distillation of glycerin from residue obtained in dis-

tilling fermented liquors. (129,649.) Feb. 23.

19,8^ (1920). Rogers. Extraction of oils from
fatty substances. (147,834.) Feb. 23.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Application.

Bakelito Ges., and Heesen. Manufacture of con-

densation products from phenols and aldehydes.

5257. Feb. 15. (Ger., 1.3.20.)

Complete Specutcaiion Accepted.

31,393 (1919). Vickers, Ltd., loco Rubber and
Waterproofing Co., Ltd., and Nuttall. Condensa-
tion of pbenmic bodies with aldehydic compounds.
(158,447.) Feb. 16.

XIV.—INDIA-RUBBER; GUTTA-PERCHA.

Application.

Davidson. Coagulant for rubber latex. 5401.

Feb. 16.

Complete Specipic^tion Accepted.

32,259 (1919). Smith. Process of devulcanising

rubber. (158,783.) Feb. 23.

XV.—LEATHER; BONE; HORN; GLUE.

Application.

Manvers. Preparation of hides for tanning.
5677. Feb. 19.

XVI.—SOILS; FERTILISERS.

Applications.

Haege. Production of fertilisers containing phos-
phoric acid and potash. 5195. Feb. 15.

Williams. 4672. See VII.

Complete SPEcrpiCATioN Aocepied.

22,020 (1920). Tavroges, Roche, and Martin.
Treatment of whey produced in cheew manufacture
and prodnction of nitrogenous matter applicable
as a fertiliser. (168,816.) Feb. 23.

XVH.-SUGARS; STARCHES; GUMS.

GOMPPETE SpEOIPIOATION ACCEPTED.

12,751 (1920). Terrisse and Levy. Regenerating
hydrochloric acid used in the mannfacture x
glucose. (154,170.) Feb. 16.

XVIII.—FERMENTATION INDUSTRIES.

Applications.

Briscoe. Malting. 5556. Feb. 18.

Gilmour. Manufacture of yeast. 5444. Feb. 17.

Complete Sfecuioation Accepted.

17,222 (1919). Barbet et Fils et Cie. See XII.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.

Applications.

American Zeolite (Dorp. 6615. See VII.
Dunham. Production of casein etc. 6005.

Feb. 12.

IVhite. 5668. See XII.

Complete Specipications Accepted.

11,080 (1917). Paterson. Sterilising liquids.

(158,578.) Feb. 23.

27,019 (1919). Rushton. Softening or purifica-
tion of water. (158,620.) Feb. 23.

27,773 and 30,595 (1919) and 19,605 (1920).
Townsend. Manufacture of articles of food.

(158,684.) Feb. 23.

14,624 (1920). Sgalitzer. Manufacture of a food
preparation from blood. (143,919.) Feb. 16.

2'X020 (1920). Tavroges and others. See XVI.
26,2^ (1920). Magrath. Treatment of water for

softening, sterilising, etc. (158,498.) Feb. 18.

XX.-ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Atack. Condensation of o-benzoylbenzoic acid or
its derivatives. 4556. Feb. 9.

Bader, and British Cellulose and Chem. Manuf.
Co. Manufacture of acetic anhydride etc. 4837.
Feb. 9.

Badisebe Anilin u. Sodafabrik. Manufacture of
alcohol. 4634. Feb. 9. (Ger., 9.2.20.)
Glysyn (^rp. 5665. See HI.
Soc. Chim. Usines du Rhone. Manufacture of

saccharin. 5019. Feb. 12. (Ger., 25.6.20.)

Zinke. Manufacture of perylene. 5103. Feb. 14.

(Austria, 2.7.20.)

Ziuke. Manufacture of dioxyperylene. 5104.
Feb. 14. (Austria, 2.7.20.)

Complete Specification Accepted.

21,371 (1920). Henning. Non-flammable volatile
liquid. (158,494.) Feb. 16.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Application.

Griffith. Seblippe's salts etc. 5669. Feb. 19.

Complete Specification Accepted.

37,574 (1919). Camiller and Hay. Multicolour
screens for colour cinematography and photo-
graphy. (158,670.) Feb. 23.

XXIII.—ANALYSIS.

Application.

Andrews, and Victoria Falls and Transvaal Power
Co. Quantitative detection of carbon dioxide and
combustible gases containing carbon. 6654. Feb. 18.
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Colloid mill and Us application to chemical tech-

nology. B. Block. Verein deutsch. Chem.,
11.9.20. Z. angew. Ohem., 1921, 34, 25—30.

(Cf. J., 1920, 589a.)

The physical conditions governing the production

of disperse phases are briefly reviewed and various

types of mills hitherto available for the production

of such systems are described. The so-called colloid

min (see fig.) comprises a drum, 2, provided with

a number of arms rotating in a chamber containing

the substance to be dispersed and the dispersing

radium. The liquid is projected by the rotating

arms against obstructions, 9, and diversion of the

substance results. The principal difficulties in the

operation of the mill consist in rendering the axle-

packing tight and in attaining a sufficiently high

circumferential velocity of the drum. In the case

of a colloid mill employed for dispersing cellulose

this material was reduced to particles of the order

of O'OOOS mm. when the circumferential velocity

of the drum was 20 ra. per sec., whilst when the

circumferential velocity was 30 m. per sec. the size

of the particles was reduced to O'OOOl mm., and the
true colloidal condition was attained when the

velocity was 40 ra. per sec. Smaller mills, with
which circumferential velocities up to 600 m. per
sec. may be attained, are contemplated. The
development of such mills depends upon the dis-

covery of a steel of extremely high tenacity. By
employing two drums rotating in opposite direc-

tions the necessary circumferential velocity can be
reduced. The operation of the mil! can also he ex-

pedited by employing suitable accelerators of the
dispersion process. The lay-out of installations for

the production of colloidal cellulose for the manu-
facture of insulating materials ete. and of colloidal

shale for the separation of the oil is detailed.

—J. S. G. T.

Alinement charts: Constimction and use of .

A. J. V. TTmanski. Chem. Trade J., 1921, 68,

, 233-236, 269r-272.

An account of the methods of nomography and their
application to cases such as the adiabatic compres-
sion of gases, evaporation of solvents, reducing
gaseous volumes to normal temperature and pres-
sure', condensing ooils and heating plant, the design
of cryetallising tanks, and heat transmission be-
tween moving liquids.

Patents.

Cool, minerals, or the like; Washers for classifying
. Ij. Malecot. E.P. 145,444, 18.8.20. Conv.,

18.6.18.

A vessel with vertical sides is provided with an
'

offset portion at the top, having an inclined outer

wall and communicating with the main vessel

throu^ an opening in the vertical wall which form
a partition between the two portions. The material
is fed from a hopper on to the inclined wall and
passes downwards through still water into an up-
ward current in the vertical vessel. The heavier
portion sinks to the bottom of this vessel, and the
lighter portion is carried upward by the water and
thence along a borizental channel on the side of

the vertical vessel oppoeite to that at which the
material is admitted.—W, F. P.

Centrifugal pumps for acids. Chem. Fabr. vorm.
Weiier-ter Meer, E.P. (a) 146,803 and (e)

146,409, 2.7.20. Conv., 28.9.18 and 19.11.17.

(a) A PUMP has a vertical spindle surrounded by a
tubular acid trap and carried to a considerable
height above the guide-box, the top of the tubular
trap being approximately closed by a collar or the

like. The head of the inflowing acid must be suffi-

cient to cause the acid to rise through the guide-
box into the trap and yet not sufficient to cause
the acid to overflow above the trap when the pump
is at rest. The pump is designed so that all interior

parts may he machined, so that it can be made of,

e.g., wrought iron, (a) To prevent the action of

the pump emptying the trap, a passage or pipe is

provided connecting the trap directly with the

inlet pipe.—B. M. V.

Furnace; Heat-treating . C. J. Kirk. E.P.

153,712, 24.12.19.

A OHAMBEB. to receive the goods under treatment

is divided into two compartments by a longitudinal

wall in which openings are left at top and bottom

for circulation of air. Heat is applied by means
of flues in the walls and arch of the furnace.

Between the flues and chamber is a space throng
which the air from the chamber can circulate. This

space may conveniently be formed by building the

!
inner wall of the side flues of hollow tiles which are

open at top and bottom to the chamber.—B. M. V

.

Furnaces; Hotary . F. Derncden. E.P.

156,835, 26.6.19.

A KOTARV furnace is provided with a number of

longitudinal channels surrounding the axis of

rotation; the channels are connected together, and

also to an axial passage if desired, by means of

inclined passages, so that the material passes from

one longitudinal channel to the next upon rotation

of the furnace. The outer channels, but not the

axial passage, mavhe subdivided by cross partitions.
- —B. M. V.

Surface combustion furnace. F. .1. Denk. IJ.S.P.

1,365,769, 18.1.21. Appl., 5.12.19.

The space to be heated is surrounded by spaced

refractory material divided into a number of sec-

tions. Combustible gas ie supplied separately to

each section, and means are provided for drawing

combustion products away from contact with the

articles which are being heated.—W. P. F.

Tunnel kiln. F. K. Meiser. G.P. 327,089, 15.7.19.

Addn. to 319,440 and 320,800 (J., 1920, 475 a,

647 a).

The crucibles are arranged in a circle and connected

by fixed tubes provided with valves. The gaa is

led into the cruciblee through flexible tubes or by

means of a circular channel.—L. A. 0.

Fuherising apparatus. W. L. McLaughlin, E.P.

166,852, 28.8.19.

A BOD-MILL is provided with grinding rods of about

the same length as the mill, but of several different

diameters, so that the smaller rods enter the

interstices between the larger and render the mill
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suitable for fine grinding, e.g., of coal. The
material is fed evenly over the whole length of the

mill by means of a fixed hollow shaft or casing pro-

vided with spiral slots and a spiral conveyor. The
material tbat is sufficiently ground is kept in sus-

pension by a series of high-pressure air jets within
the mill and removed through one end of the mill

by a low-pressure suction.—B. M. V.

Grinding mill. H. W. Hardinge. B.S.P. 1,366,651,
25.1.21. Appl., 22.10.19.

A GBINDINO mill has, at its outlet end, a classifying
compartment shaped as a truncated cone and con-
taining loose tapering rods with their small ends
towards the outlet, which is situated at the small
end of the outer conical drum.^B. M. V.

Centrijugai machine. P. T. Sharpies. E.P. 157,688,
22 .6 .20 .

In centrifugal separators in which a carrier liquid
is used to prevent the separated material from
sticking bo the walls of the basket, a diaphragm is

provided near the bottom of the basket, and extend-
ing nearly to its walls. The inlet pipe is in the
form of a double conduit, the carrier liquid being
supplied through the duct below the diaphragm,
whilst the pulp to be separated is supplied through
the other duct above the diaphragm.—B. M. V.

Emulsions and the like [e.g., woolwashing effluenf};
Treatment of . W. Broadbridge, E. Edeer,
and Minerals Separation, Ltd. E.P. 157,490,

.
18.7.19 and 12.8.19.

The emulsion (e.g., wool washing effluent) is sub-
jected to aeration and agitation by means of

mechanical beaters which produce a vortex and vio-

lent turbulence, the liquid passing through the zone
of turbulence several times, and a portion when
completely aerated rising through a grid or other
perforated division to a zone of comparative quiet
where the fioating values are removed. Frothing
and modifying agents may be added and the pro-
cess worked at an elevated temperature.

—B. M. V.

Specific gravity of flowing liquid; Apparatus for in-

dicating and recording . S. D. Wells and
B. J. Marx. E.P. 158,151, 21.1.20.

A BTTiB with inlet and outlet tubes, the latter

arranged above the former, forms one arm of a
balance, the other arm being provided with an ad-
justable counter weight. A portion of the liquid

of which the density is to be measured flows (with-

out mechanical connexion) into a funnel on the in-

let tube, which is substantially on the pivotal axis,

and is discharged through a vented goose neck to

an outlet similarly situated.—B. M. V.

Beaction spaces; Filling material for . A. M.
Fairlie. U.S.P. 1,365,671, 18.1.21. Appl., 23.3.18.

Reaction spaces are filled with hollow blocks open
at both ends, each containing at least one complete
turn of a helical vane supported by an axial rM.

—W. F. F.

Dryers; Method of and apparatus for recovering
heat from . J. 0. Ross, Assr. to B. F.
Sturtevant Co. U.S.P. 1,365,790, 18.1.21.
Appl., 7.3.18.

Hot moist air from a dryer is mixed with atmo-
spheric air at a substantially lower temperature,
and the condensed water removed, leaving the air
saturated at the lower temperature. The air is

then re-heated for drying purposes.

—

W. F. F.

Drying gas; Apparatus for recovering heat and
solid particles in suspension from a . R. G.
Brindle and A. H. Flint, Assrs. to (Torn deducts
Refining Co. U.S.P. 1,366,712, 25.1.21. Appl.,
3.7.18.

’

Paet of a liquid (which is to be evaporated by con-
tact with a heat^ drying-gas) is sprinkled into a
chamber through which is also pas^ the drying-
gas from the evaporating chamber, which may &
carrying particles of the dried liquid in suspension.
The liquid after it has collected the heat and dust
is returned to the original supply tank. The
chaniber may be provided with baffles over which
the liquid trickles, or other means of increasing the
surface of the absorbing liquid.—B. M. V.

Drying ovens; Process and apparatus for prevent-
ing fires in direct-fired . P. Schneider. (J.P.

326,403, 30.11.17.

Steak as well as air is mixed with the furnace gases,
whereby sparks are extinguished, and improvement
effected in the quality of the dried materials.

-J. S. G. T.

Drying apparatus. 0. Pfeiffer. G.P. 327,731,
20.8.18.

An apparatus for drying loose material comprises
a number of drying chambers connected with chests
for the supply and withdrawal of the air employed
for drying, the whole being mounted so that it can
be rotated about a fixed horizontal axis. The charg-
ing appliance may be arranged immediately above
the drying apparatus, which may be emptied into a
chamber irnmMiately underneath. During the dry-
ing operation the partitions separating the drying
chambers are in a horizontal position, whilst for
discharging purposes the apparatus is rotated until
the partitions are vertical.—J. 8. G. T.

Volatile solvents; Process of recovering . S. S.
Sadtler. U.S.P. 1,365,791, 18.1.21. Appl., 18.5.20.

The vapour of the solvent is absorbed by a mixture
of sperm oil, lard oil, petroleum oil, and alcohol.

—W. F. F.

Filter. J. P. Winters and M. McCamon. U.S.P.
1,366,143, 18.1.21. Appl., 23.4.20.

A CLOSED tank is provided with a supply pipe ex-
tending downwards nearly to the bottom, and an
inverW cone is secured at its apex to the bottom of
the pipe with its rim spaced from the wall of the
t.ank. A horizontal zone of filtering material is

arranged above the cone. There is an outlet valve
just below the rim of the cone and an overflow above
the zone of filtering material.—W. F. F.

Acid receptacles; Outlet for . F. W. de Jahn,
Assr. to General Chemical Co. U.S.P. 1,366,170,
18.1.21. Appl., 6.5.18.

A eeceptacle having an acid-proof lining within a
corrodible outer casing is provided with an outlet
pipe attached to the casing and having an extension
extending into the refractory lining hut spaced
therefrom and with acid-proof packing in the space.

—B. M. V.

Steam generator. H. A. Nicholson, Assr. to E. A.
Craig. U.S.P. 1,366,207, 18.1.21. Appl. 7.1.18.

A GAB producer is surrounded at one part by a
water-jacket, and this in turn by a combustion
chamber and then by a feed water coil. Feed water
is passed through the coil to the water-jacket and
thence to a batte^ of pipes in the combustion
chamber. The pipes communicate with a steam
chamber from which steam may be withdrawn.

—W. F. F.
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CryitallUing nceptade. F. Merz U S P
1,366,474, 25.1.21. Appl., 24.2.20.

The walls of a crystallising vessel are made of
flexible material so that crystals may be readily
detached.—B. M. V.

Carrying mt chemical reactions in an artificial
atmosphere; Process and plant for
M. C. J. E. de Loisy. U.S.P. 1,366,720, 25.1.2l'.
Appl., 26.6.19.

^E operations are conducted in a furnace which
is open but which is within a closed chamber con-
taining the required gas.—B. M. V.

Scraper and agitator; Combined . A. E.
Flowers, Assr. to National Aniline and Chemical
Co., Inc. U.S.P. 1,366,777, 25.1.21. Appl., 8.1.20.

A VESSEL of circular section is provided with a
rotary scraper and agitator. The actuating arms
extend nearly to the walls of the vessel and carry
at the ends pivoted scrapers

;
the main part of each

scraper trails behind the end of the arm, but the
forward part is in the form of a knife, inclined for-
wards and outwards, which removes material from
the wall of the vessel.—B. M. V.

Heat-treating bodies; Process of . N. H. Fooks.
U.S.P. 1,366,778, 25.1.21. Appl., 17.7.20.

K vr.uiD-TiOHT pre^ure-resisting vessel contains a
fixed gas and a liquid. The temperature of the
vessel is maintained above the boiling point of the
liquid at normal pressure but below the boiling
point at the pressure used. The articles to be
treated are inserted, treated, and removed while
substantially maintaining the required pressure
and temperature.—B. M. T.

High-pressure-air refrigerating machine. Ges. fiir

Lindes Eismaschineii A.-G. G.P. 323,960, 16.1.18.

Aie is compressed under a very high pressure and
then expanded to a lower pressure, but still above
atmospheric pressure, say 50 atm., whereby the
efficiency of the refrigerating process is increased on
account of the disproportionately higher value of
the specific heat of air at the higher pressures.
For each step down in temperature an ^ditional
expansion cylinder with compressor and refriger-

ating appliance is employed. In many cases
the machine can compete successfully with modern
types of refrigerating machines employing liquid

carbon dioxide, ammonia, etc. as refrigerating
agent. The machine is especially applicable for use
in connexion with chemical processes carried out
in an enclosed space, in mines and under water.

—J. S. G. T.

Filter for purification of gases. Deutsche Luftfilter-

Bauges. m.b.H. G.P. 325,782, 10.10.17.

A mTEB frame in the form of a cage is built up of
a number of layers of filtering material supported
on separate screens, individually removable or

replaceable. Pockets on the gas inlet side of the
filter open downwards, while those on the gas exit
side open upwards. A number of cages may be held

together by means of an angle iron, and the whole
made to revolve about a common axis.—J. S. G. T.

Purification of gases; Plant for electrical em-
ploying perforated electrodes. Siemens Schuckert-
werke G.m.b.H. G.P. 325,956, 4.6.18.

'I'nE collecting space for material precipitated from
the gas is covered by the precipitating electrodes,
above which the high-tension electrodes are dis-

posed both transversely to and along the direction
of flow of the gas stream. In this manner, precipi-
tation is eifecW both by gravity and the electrical

field.-J. S. G. T.

Purification of gases; Multiple-stage liquefaction
process for the . Ges. fiir Lindes Eismas-
chinen A.-G. G.P. 327,127, 26.3.19.

The gas to be purified by liquefaction is first cooled
at a moderate pressure by the evaporation and ex-
pansion of a part of the gas already liquefied, and
both portions are sub^uently mixed, compressed,
and liquefied under high pressure, ^rification is

effected during the stages of the cooling process.

—J. S. G. T.

Evaporator with chain stirrer. Gebr. Heine. G.P.
325,799, 16.6.18.

An evaporator in the form of a bowl or trough is

provided with a stirrer consisting of a horizontal
frame formed of rods, parallel to the axis of rota-
tion, from which the chains hang freely. The chains
cut through the froth on the surface of the liquid,
whereby the bubbles buret and the evaporating sur-
face is constantly renewed.—J. 8. G. T.

Evaporation of liquids; Frothing process for the
. Wo. Ostwald. G.P. 327,976, 30.11.18.

!

To facilitate the production of a fine mist, sub-
stances are added to the liquid which reduce its sur-
face tension. Frothing may be effected by the intro-
duction of a gas or by the vapours of low-boiling
liquids or, if desired, temperature and pressure con-
ditions may be adjusted so that the lightest con-
stituent of the liquid itself is vaporised and acts
as the frothing agent.—J. S. G. T.

Converting liquids or pasty masses [e.g., glycerin
fermentation residueQ into a dry and easUy ex-
tractable condition; Process for . K. Ebers.
G.P. 326,728, 16.12.17.

A DISTEIBPTINQ medium, insoluble in the extracting
medium to bo employed, is added to the liquid or
pasty mass, and the mixture atomised in a stream
of dry air. The residue is obtained in an easily
extractable form. In applying the process to the
treatment of the residues remaining after the
separation of the bulk of the glycerin from glycerin
fermentation masses, common salt or any salt in-

soluble in' alcohol or ether is employed as distri-

buting medium, and the dried mixture is extracted
with alcohol or ether to recover the remainder of
the glycerin. Slime and albuminous substances are
by this process converted into forms which do not
affect the extraction of the dried residue.

—J. S. G. T.

Cooling or heating systems. Maschinenfabrik
Esslingen. G.P. 327,290, 19.9.18.

A SYSTEM of cooling or heating pipes is built up of

a number of U-shaped members, and so can be made
of cast acid-resisting silicon-iron. A lateral branch
pipe of smaller cross-section opens from the bottom
of each member, enabling deposits and condensed
liquid to be removed from the system.—J. S. G. T.

Metallic body to be enclosed in a vessel wherein a
high vacuum is to be maintained at a high

temperature; Production of a . Schott u.

Gen. G.P. 330,372, 18.4.18.

The body is constituted of a metal which has been
melted tn vacuo, so that no further gases or impuri-

ties are evolved on subsequent heating.—J. S. 6. T.

Sedimentation apparatus. The Dorr Co., Asaees.

of C. L. Peck. E.P. 133,716, 11.10.19. Conv.,

5.10.18.

See U.S.P. 1,337,094—5 of 1920; J., 1920, 393 a.

Dryers; Centrifwaal . G. H. Elmore. E.P.

158,152, 9.2.20.'

See U.S.P. 1,342,743 of 1920; J., 1920, 538 a.

Mixing machines [/or concrete etc.]
;
Mechanical

. H. Martinez. E.P. 157,557, 20.10.19.
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IIA.-FUEL: GAS; MINEBAL OILS AND
WAXES.

Coal; Formation and chemical contUtution of .

F. Fischer and H. Schrader. Brennstoff-Chem.,
1921, 2, 37—45.

The authors conclude from their researches that
the cellulose disappeared from the plant substanoee
from which the coal was formed, being decomposed
chiefly by bacterial action, and the coal was formed
by the conversion of the lignin into humic sub-

|

stances, the percentage of wax and resin increasing i

owing to the disappearance of the cellulose. TTie I

phenols obtained in low-temperature tar are formed 1

by the decomposition of these humic acids in dis-
[

tillation, and the hydrocarbons from the bitumen.
|

{Cf. J.C.S., Mar.y-^W. P.

Crude-oU-refining process. J. G. P. Evans. U.S.P.
(a) 1,366,642 and (b) 1,366,643, 26.1.21. Appl.,
(a) 11.11.19 and (b) 16.12.19.

(a) One end of a body of the oil is heated so that
the temperature decreases towards the opposite
end. The vapour arising from the hottest portion
of the oil is brought into contact with the vapour
arising from the cooler portions, whereby portions
of the hotter vapour are condensed, the fractions
condensed over successively cooler portions of the
oil being collected separately, (b) A body of the
oil in an upright conical vessel is heated to a higher
temperature at the top than at the bottom. The
vapour passes downwards around the walls of the
vessel to effect a heat exchange between the vapour
and the liquid, and the portions of liquid con-
densing from the vapour at different vertical

heights are collected separately.—L. A. 0.

Gas purification [from sulphur]; Alkalinity tests
ior . C. H. Stone. Amer, Gas Assoc. Gas
J., 1921, 153, 341—342.

Tee effect of the addition of lime to natural oxide
of iron in a purifier is not to increase the absorptive
power for sulphur, but to increase the speed of
absorption. Calcium or magnesium carbonate is

as effective as calcium hydroxide. Their efficacy is

due to neutralisation of the sulphuric and thio-
eyanio acids formed. 2% of calcium carbonate gave
the beet result. Fouled oxide allowed to stand out
of contact with air cannot be revivified, owing to
the formation of iron disulphide. The absorption
velocity in a purifier increases with the tempera-
ture, But the practical limit is reached at about

C. owing to the risk of the heat of reaction
liberating sulphur compounds. Ferrous sulphate
and sulphur do not affect the action of oxide except
by dilution.—0. 1.

[Luhricaii'ng] oils; Cold test apparatus for .

G. H. P. Liehthardt. J. Ind. Eng. Chem., 1921,
13, 145—146. (Cf. Martens, J., 1890, 772.)

The oij to be tested is placed in a glass tube fitted
in an inclined position through a tank containing
a freezing mixture (acetone and carbon dioxide
snow)

;
the lower end of tho tube is bent upwards

and connected with an air supply of constant pres-
sure. When the oil becomes solid and does not move
under an air pressure of 16 in. of water, the
temperature is allowed to rise slowly

;
the tempera-

ture at which the oil appears in the part of the
tube protruding from the tank is taken as the “ cold
test,” i.e,, the lowest temperature at which the oil

will flow.—W. P. S.

Detecting fire-damp etc. Erlwein and Becker.
See SI.

Gas analysis. Moller. See XXIII.

Flue gas. Milligan and others. See XXIII.

Pateiits.

Briquette manufacture. J. F. Lovcioy. IT S P
1,366,091, 18.1.21. Appl., 15.10.19.

The briquettes travel downwards through a zigzag
passage and furnace gas passes upwards over the
lower portion of the passage to carbonise the
briquettes. The gas then passes throng perfora-
tions in the walls into the upper portion of the
p^sage to preheat the descending briquettes by
direct contact therewith.—^W. F. F.

Coal briquettes; Manufacture of coherent
without the use of foreign binding material. O.
Dobbelstein. G.P. 329,054, 25.3.14.

Hahd coal duet is mixed with gas-coal dust or
sludge, and the mixture briquetted under a pressure
of 3000—4D00 atm.—B. V. S.

Gas; Apparatus for the manufacture of . J. E.
CSiristopher, Assr. to T. H. Byrom. U.S.P.
1,367,512, 1.2.21. Appl., 28.2.20.

See E.P. 142,163 of 1918; J., 1920, 441 a.

Paraffin wax emulsions; Manufacture of .

G. W. Miles. E.P. 145,602, 29.6.20. Conv., 4.2.15.

See U.S.P. 1,168,534 of 1916; J., 1916, 299.

I

Coke ovens, retorts and the like; Doors for .

Ofenbau-Ges. E.P. 149,267, 13.7.20. Conv.,
15.7.19.

See also pages (a) 178, Ammonium sulphate
. (U.S.P. 1,366,111); Ammonium chloride (U.S.P.

I
1,367,082). 179 Hydrogen (G.P. 328,691). 185,

Mast-furnace gas (G.P. 326,4^). 187, Drying coke
(G.P. 328,529); Siccatives etc. (G.P. 327,374-5).

I
188, Materials resembling rubber and linoxyn (G.P.

i 327,913).

HB.-DESTfiUCTIVE DISTILLATION;

HEATING; LIGHTING.

;

Yield of low-temperature tar from lignite. Fiecher
I and others. See III.

I

Patents,

Coal, oil shale, wood, peat, and the like; Process
and apparatus for the low and medium tempera-
ture carbonisation of . J. R. Garrow. E.P.

!

158,002, 31.7.18.

A BOTAnY retort, resembling a cement kiln, in com-
bination with a gas producer is used to effect the

carbenisatiou of a fuel at low or medium tempera-

ture by the heat of the producer gas, without Burn-

ing the latter. The direct contact possible between
' the hot gas and fuel gives a high thermal efficiency

: and, owing to the avoidance of local overheating,

1 an improved yield of oil. (Reference is directed, in

!
pursuance of Sect. 7, Sub-sect. 4, of the Patents

i and Designs Acts, 1907 and 1919, to E.P. 13,830 of

: 1899, 18,279 of 1900, and 1676 of 1914; J., 1900,

725; 1902, a3; 1915, 604.)—C. I.

Glow discharge lamps; Electric gas filled . A.
Lederer. E.P. 12,158, 18.5.14. Conv., 19.5.13.

A GLOW discharge lamp of the type filled with one

I
or more of the rare gases is rendered suitable for

i operation by an alternating current By arranging

the electric circuit within the lamp to act as a

rectifying valve of the Wehnelt type. Thus, one of

the electrodes may consist of a refractory metal or

conducting material covered with a metal com-
pound or Balt and so arranged that on_starting the

necessary heat is imparted to the covering to enable

the lamp to Kght np. Alternatively, one of the

electrodes may be considerably larger than the

other.—J. S. G. T.
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Gas and vapour lamp; Electric . J. Pintfick

A.-G. G.P. 328,455, 28.10.15.

CADHroM free from oxide ftnd edsorl>ed gasea, pre-

pared by dietillation in a high TacQum, is employed

as cathode for the production of an aro discharge

in a space containing a small quantity of one of

the rare gases. In part of the discharge the

cadmium vapour is made luminous, so that when
neon is employed in the Lamp, a white light results.

—J. S. G. T.

Metallic body to he enclosed in an evacuated vessel.

G.P. 330,372. See I.

III.-TAB WTO TAB PBODUCTS.

Low-temperature tar from lignite; Variations in

the yield of . P. Fificher, W. Schneider, and

A Schellenberg. Brennstoff-Chem., 1921, 2,

52—58.

Tbb effect of drying lignite on the yield of low-

temperature tar hasheen inv^tigated. Taking the

yield from freshly mined lignite as 100, the yield of

tar from air-dried lignite was 74, from lignite dried

at 105° C. in a stream of carbon dioxide 72, and

from lignite dried at 105° C. in air 56. These

differences are probably due to oxidation of the

lignite by the oxygen in the air. The individual

constituents of the tar do not diminish to an equal

extent.—W. P.

derivatives, 96-S°—97-5° 63°—64°, and 77°—78° C.,

and the p-nitrobenzoyl-derivatives, 92°—^93°, 85°

—

85-5°, and 96'5°—97-5° C. (Cf. J.C.8., Mar.)
—T. H. P.

Orthodichlorobemol solvent. Gardner. See XIII.

Patents.

Transformer oil; Process for the manufacture of
. M. Melamid. E.P. 143,193, 14,2.20.

Conv., 15.5.19.

An anthracene oil fraction free from phenol is

treated with oxidising agents, e.g., a mixture of

potassium bichromate or permanganate and sul-

phuric acid, or the like, below 0° C., e.g., at -15°

to —20° C., or below normal temperature, e.g., at
0°—5° C., in the presence of a suitable solvent, e.j;.,

benzene. The supernatant oil is then separated
from the resinous deposit, and is distilled in vacuo.

—L. A. C.

Sulphur compounds of the thiophene series; Manu-
facture of . H. Scheibler. G.P. 327,050,

29.4.14.

The crude tar oil from bituminous rock is heated
with soda-lime, and after se^iaration from the in-

organic bases, the product is treated with alkyl

magnesium halides. The oil obtained by decompo-
sition of the organo-magnesium compounds is dis-

tilled over sodium, yielding a colourless or yellowish

oil consisting of a solution of thiophene compounds
in hydrocarbons. (Cf. J., 1920, 55a.)—L. A. C.

Benzol acid dudge; Treatment of .
,

Stephen-

son. Gas World, Feb. 5, 1921, Coking Sect.,

19—20.

A TALL narrow atill is unsuitable for the recovery of

benzol from acid sludge, as frothing occurs. Steam

should be introduced through a number of oriSTOs.

A still has been designed by the author on these

lines; it also provides for a jet of ammonia gas

being introduced into the swan-neck to neutralise

the sulphur dioxide given off. Benzol suitable for

the market is thus produced direct. 20 / of Imnzol

wias recovered and the residual acid liquor varied m
strength from 33 to 55%, calculated as H,SO,. Ihe

black resinous residue containing 1 % ash is suitable

as a fuel ;
or if washed with water, dried, and dis-

tUIed, it yields 15%, of oil. Up to 8% of pyridine

was found in the acid liquor. C. I.

Aniline; Determination of and its volumetric

diazotisation. T. Sabalitschka and H. Schrader.

Z. angew. Chem., 1921, 34, 45.

Aniline solutions, containing at least 2^ mols. of

sulphuric acid per mol. of aniline, and kept cola

by means of ice-water, may be accurately titrated

with A/1 sodium nitrite solution,, with the a'dot

spot tests on potassium iodide-starch paper, ihe

nitrite solution mav be added several drops at a

time at first, but as the reaction becomes slower

the additions should be made drop by drop and the

liquid must fail to react with the t^t paper terore

the next drop is added. The titration is continue

until a positive reaction is obtained i hr. after the

addition of the last drop. In order to reduce ttie

error due to the withdrawal of numerous drops for

the spot testa, an approximate preliminary titrar

tion is desirable. A titration occupi^
|

11 .nr.

The nitrate solution may be standardised against

pur© aniline or sodium aulphanilate. In tat solu-

tions containing 1'018 g. and 1’688 g. of aniline per

100 C.C., the authors found 1'015 g. and l'b89 g.

respectively.—J. H. L.

Cresols; Nitrobenzoates of the three •

Hanggi. Helv. Chim. Acta, 1921, 4,
23—25.

E.

The o-nitrobenzoyl derivatives of

cresol have the respective melting points, 68 69“,

58'5°—60°, and 78°—79-6° 0. ;
the m-nitrobenzoyl-

p-Nitrotoluene-o-sulphonie acid; Manufacture of

. W. Osakeyhtio. G.P. 327,051, 9.7.18.

The product obtained by sulphonating p-cymene is

treated at 40°—60° C. with nitric acia, nitric acid

and sulphuric acid, or with nitrates, and the p-

nitrotoluene o-sulphonio acid is isolated as the

sodium salt.—L. A. C.

Diphenylene sulphide; Manufacture of —;— . Manu-
facture of diphenylene disulphide (thianthrene}.

0. Lange, M. W. Widmann, and A. Wennerberg.

G.P. (A) 330,833, 12.2.20, and (u) 330,884, 26.3.20.

(a) 2.2'-DihydkoxvdiphenyL| prepared by fusing

diphenylene oxide from coal-tar with alkalis, is

heated with phosphorus pentasulphide until evolu-

tion of hydrogen sulphide has almost ceased. The

product on crystallisation from acetic acid or alcohol

has m.p. 98-5° C., and gives a colourless solution in

concentrated sulphuric acid, (b) A solution of

catechol in mono- or dichlorobenzene is heated with

phosphorus pentasulphide. The product forms

colourless needles, m.p. 156° C., from acetic acid,

and shows a characteristic violet colour with con-

centrated sulphuric acid.—L. A. C.

Cktoronaphthalenes. G.P. 327,704. See XIII.

Material resembling linoxyn. G.P. 327,913. See

XIV.

IV,—COLOUfilNG MATTERS AND DYES.

Java indigo plant; Conditions affecting the quaiiiy

, (Jjtaf yield and richness of the leaf in

indigotin). W. A. Davis. Agric. Res. Inst.,

Pusa, Indigo Pubii. No. 7, 1—33.

When indigo is grown with wheat as a cover crop,

the indigo which follows the wheat grows slowly

at first, probably owing to the removal of moisture

from the soil by the wheat crop, but after the

monsoon breaks it grows rapidly and forms a plant

of exceptionally high quality containing a very high

percentage of indigotin in the leaf. When the

readily available nitrogen in the soil is high, the

indigotin content of the plant is low, and although

most nitrogenous manures give high yields of plant
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per acre, the yield of dye^uff is low because of the

low content of indigotin in the leaf. A cover crop

improves the quality of the indigo by removing

readily available nitrogen compounds from the soif

'When the soil is poor in nitrogeoj the plant is forced

to utilise nitrogen fixed from the air by the nodule
bacteria, and the activity of these organisms deter-

mines high indigotin content, the production of

indican being due to the plant removing from the
nodules nitrogen compounds which would he
prejudicial to their continuous action. Favourable
development of the nodules, which ensures a good
growth of plant with a hi^ indigotin content, is

dependent on a low nitrogen content in the soil,

a good supply of organic matter supplying carbo-
hydrates, and a gocd supply of soluble phosphate
in the soil. The very high yields obtained at
Bunhar with mustard and linseed as cover crops
indicate that, with proper manuring, indigo can
be grown with a cover crop with great advantage,
the poor results obtained hitherto in most cases

being attributable to the depleted state of most
plantation soils as regards phosphate and humus.

—F. M. R.

t-Meihylisatin. J. Boimefoy and J. Martinet.
Comptes rend., 1921, 172, ^0—221.

•m-ToLinDiNE condenses with mesoxalic esters to

give esters of fi-methyldi-oxindole-S-carboxylio acid,

which on saponification in presence of air give an
alkali isatate, from which on acidifying the free

isatin is obtained. Carbon bisulphide reacts with
m-toluidine in the presence of hydrogen peroxide

to give di-m-tolylthiourea, which with potas-

sium cyanide and lead carbonate in aqueous
alcohol yields hydrocyanodi-m-tqlylcarbondi-imide',

CH,.C,H4,NH,C(.0 N):N.C«H*.CH„ which when
heated at 40° C. in benzene with aluminium
chloride for 4 hrs. gives d-methylisatin-m-toluide.

On boiling this with dilute hydrochloric acid

6-methylieatin is obtained, which when treated in

acetic acid solution with the technical melt of

phenyl^ycine gives methyl-6-indole-3-indole-2-

indigo, ra.p. 307°, dyeing wool and silk, and having
a slight affinity for cotton,—W. G.

j5afin-5-5uZplionic acid, J. Martinet and 0.

Domier. Comptea rend., 1921, 172, 330—331.

When isatin is dissolved in fuming sulphuric acid

containing 20% SO, and the mixture is heated on
a water bath for ^ hr., isatin-5-8ulphonic acid is

obtained, identical in every respect with that

formed by the oxidation of sodium indigo-6.5-

disulphonate. The phenylhydrazone of the acid

furnishes a lemon-yellow potassium salt, which dyes

wool and silk a yellowish green. Potassium isatiu-

siilphonate condenses with indoxyl in acetic acid

solution to give indirubin, which in aquwus
solution in an acid hath dyes wool and silk a violet

shade.—W. G.

NitrO’-derivatives of carbazinCf phenoxazinCj and
thiodiphenylamine ; Absorption spectra of certain

. F. Kehrmann and H. Goldstein. Helv.

Chim. Acta, 1921, 4, 26—31.

The authors have investigated the absorption
spectra of a number of nitro-compounds in alcoholic

sodium hydroxide solution, in which they exhibit

an intense characteristic coloration clearly differen-

tiated from that of the solid compounds. This

property is shown only by compounds possessing at

least one nitro group in the para-position to the

cyclic nitrogen atom. (Cf. J.C.S., Mar.)
—T. H. P.

Colourtnfii matters; Determination of the consiitu^

tion of from their absorption swetra, F.

Kehrmann and M. Sandoz. Helv. Chim. Acta,

1921, 4, 31—44. {Cf. J., 1920, 224 a.)

The authors have examined the absorption spectra

of monoamino-derivatives of methySphenazine,
aposafranine . and its isomerides and acetjrl-

compound, and of their mono-, di-, and tri-add
salts. From comparison of the spectra of the

different compounds deductions are drawn as to

the constitutions. (Cf. J.C.S., Mar.)—T. H, P.

Furfural. Monroe. See XX.

FhtAaleins. Csdngi. See XXIII.

Patents.

Phthaleins; Manufacture of . 0. Imray. From
Monsanto Chemical Works. E.P. 157,030,

31.5.20.

An anhydrous aromatic sulphonic acid, with or
without zinc chloride, is used as the condensing
agent. Thus, 100 pts. of phthalic anhydride is

mixed with 200 pts. of phenol, solution is effected

at 80° C., 200—250 pts. of, say, toluenesulphonic

acid, or a mixture of 175 pts. of toluenesulphonic

add and 50 pts. of anhydrous zinc chloride, is

added, and the mass is kept at a temperature below
140° C., preferably about 120° 0., for 10—12 hrs.

The product, which is particularly free from tarry

by-products and from ortho-condensation products,

is washed free from phenol and acid with water,

and is finally purified by precipitation from sodium
hydroxide solution in the usual way. The yield

approximates to the theoretical.—6. F. M.

MonoarylaminoQuinones; Manufacture of sTilphonie

acids of . M. Becke and W. and H. Suida.

G.P. 326,511, 23.5.18. Addn. to 300,706 (J., 1920,

399 a).

The desired compounds are produced by the inter-

action of 2 mols. of a quinone and 1 mql. of an
aminoarylsulphonic acid in alcoholic solution. An
aqueous solution of sodium sulpbanilate (1 mol.) is

added to an alcoholic solution of 1.4-benzoquinone

(2 mols.) with stirring; after standing, the sodium
salt of p-sulphophenyTsminobenzoquinone separa^
as copper-coloured needles, which are readily

soluble in water, slightly solnble in alcohol, and in-

soluble in ether, and dye wool an orange-brown

shade from an acid bath. The monoarylamino-
quinones serve as dyestuffs and for the production

of mixed diaryldiaminoquinones, either as such or

on the fibre.—L. A. C.

V.—FIBBES; TEXTILES; CELLULOSE;
PAPEB.

Wool: Action of water on . A. EeycMer. Bull.

Soc. Chim. Belg., 1920, 29, 291—300. Chem.
Zentr., 1920, 92, II., 139.

On heating wool to temperatuiea up to 150° C.

with water or alkaline or acid solutions, under

normal or increased pressure, acid or basic sub-

stances pass into solution which are precipitated

by Fuchsin and form lakes with Eosin or Ponceau.

The undissolved wool has lost the property of double

refraction between crossed nicols, and can be

powdered when dry. If wool is heated to 110°

—

120° C. with water, its elasticity is diminished, but

it is still very tenacious, and its plastic properties

at these temperatures are utilised in finishing pro-

cesses. The relative insensitiveness to acids of

methyl orange dyed on wool or silk, wlntdi is even

more marked at high temperatures, is due to the

combination of the indicator with a system which,

although not markedly basic, is enable of com-

bining with acid molecules.—^L. A. C.

Oellaloie in host filbret. Y. Tlyeda. J. Ind. Eng.

Chem., 1921, 13. 141—143.

Benkek’b modification of Cross and Bevan’s method
(direct chlorination without preliminary treatment
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with alkali) is reoconmended for the determination

of cellulose in bast fibres. The function of pectin

substances in bast fibres is discussed, and it is sug>

gested that the cellulose of the hemp fibre has, in

some degree, an oxyoellulose structure.—W. P. S.

Cellulose mucilage J. E. Minor. J. Ind. Eng.
Chem., 1921, 13. 131—133.

The first stage in the decomposition of cellulose

is the formation of mucilaginous sohible dextrins

which are at once adsorbed by pure cellulose, yield*

ing an aggregate termed hydrocellulose; mucilage

differs from hydrocelkdose in the larger proj^rtion

of soluble adsorbed dextrine present. The a^orbed
dextrins act as catalysts in the hydrolysis of cellu-

lose and complete hydrolysis leaves only soluble

dextrins. Immersion in cold water produces slow

hydrolysis of cellulose; hot water hastens hydrolysis

and weakens adsorption, so that mucilaginous
products are destroyed as rapidly as they are

formed. Pulps with an original high copper value

can he converted into mucilage by beating more
easily than those with low copper values, owing to

the larger amount of catalyst (dextrins) present;

the copper value of bleached pulp can be inere^ed

by careful acid treatment previous to beating.

Owing to its more colloidal state, cellulose mucilage
decomposes a salt and adsorbs the metal ion more
readily than does pure cellulose. The action of

moisture or acid on cellulose aids dyeing by form-

ing mucilage.—W. P. S.

Kraft [paper] pulps; Testing — for strength,

K. G. Wiien. Paper, Dec. 20, 1920, 15—17, 36.

Keapt pulps (sulphate pulps) are used at present

not only in the manufacture of pure Kraft

paper, but also in the making of various other

papers and hoard, and it is important to have a
standard method for testing the pulp, especially

when mixtures of pulp are used. The fc^owing

method has been used by the author for three

years ; —25 g. of air-dried pulp is thoroughly broken

up by forcing the pulp through a screen by means
of a jet of water. The screened pulp is placed in

a tared weighing cylinder, made up to 3 kg. with

water, and transferred to a ball mill jar. The pulp

is beaten for one hour in a ball mill; the beaten

pulp is washed out, made up to 10 1., and three

portions of 450 c.c. each are placed in a mill and
made up to approximately 5 1. with water. After

thoroughly stirring, the contents are poured on to

a sheet machine. The sheets are pressed for a few

seconds under hand pressure, dri^ at 180® F.
(82° C,), and allowed to re-absorb moisture for 1 hr.

Pieces 6''x6''' are then cut, and weighed to the

nearest 0*05 g. The weight of the sheets is calcu-

lated to lb. per ream of 480 sheets, 24''x36'', i.e.,

the commercial weight standard for Kraft,’^ The
sheets are then tested on a Mullen tester. The
average Mullen test multiplied by 100, and divided

by the ream weight of the sheets, is the expression

for the strength of the pulp.—J. 0. K,

Wilkinite, a new loading material [for looh paper].

S. D. WeUs. Paper, Dec. 8, 1920, 1^21, 34.

Wilkinite, or “jelly rock,” a highly colloidal clay,

can be used as a substitute for English china clay

as a filler for paper. The beet results were obtained
by using a mixture of the two minerals, viz., in the

proportion of 30% of wilkinite and 70% of china
clay. Wilkinite will remain in suspension for a
long period, and has the power of holding in 6us-

pension English china clay up to at least twice the
amouut of wilkinite present. When a mixture of

the two fillers is used, the greater the proportion of

wilkinite, the greater the retention of filler by the
paper,—J. C. K,

Maize cohs. La Forge. See XIX a.

Patents.

Silk; Process for degumming . 0. Goldschmidt.
E.P. 131,906, 28.8.19. Oonv., 4.12.16.

Sa£ is degummed by subjecting it to the conjoint
action of a peroxide or per-salt and soap sdiution.

60 g. of raw material is treated with a cold 0*1%
solution of sodium peroxide, boiled, wiibout
removing the peroxide in a 0*2% solution of soap
for 5—10 mins., rinsed, and dried. Alternatively,
the material is moistened with 20 kg. of 10%
hydrogen peroxide solution and then ^Ued for
10—15 mins, in a solution containing 12 kg. of soap
in 1400 kg. of water. The process is specially suit-

able for low-grade qualities of silk and the product
dyes more readily and is more glossy than that
obtained by the usual methods.—A. J. H.

Alhcdi-cellulose
; Manufacture of matured and

its instantaneous conversion into matured
xanthate [viscose], A. T^ilmany. G.P. 3^,035,
15.3.19.

Cellulose or the like is ground in vacuo at a raised
temperature with an alkaline solution of about
15® B. (sp. 1116) until the alkali has increased
by evaporation to a suitable strength, when the
necessary quantity of carbon bisulphide is added
to form a sufficiently matured xanthate.—L. A. C.

Cellulose solutions for spinning artificial threads or

the like; Process of preparing durable cupric-

ammonia . Glanzfaden A.-G. E.P. 145,035,

14.6.20. Conv., 12.10.17.

See G.P. 306,107 of 1917
;
J., 1918, 575 a.

Wool washing c^?ucn(. E.P. 157,490. See I.

Washing and cleansing agents. G.P. 327,685.

See XII.

VI.—BLEACHING; DYEING; PfilNTING;

FINISHING.

Vgeing; Co-ordination theory of valency in relation

to (Effective . G. T. Morgan. J. Soc. Dyers
and Col., 1921, 37, 43-47,

Ac<X)EDING to Werner’s co-ordination theory, the

chemical affinity of an atom is divisible in a great

variety of ways, depending on the circumstances of

chemical combination, into a variable number of

valencies of unequal intensities, which are distri-

buted uniformly over the spherical surface of the

atom. The chemical elements do not all give rise te

equally stable co-ordination complexes, and in

regard to this difference the volume of the atomic

sphere plays an important part. The metals which

give rise to stable co-ordination complexes are Giose

which yield the lakes produced in adjective dyeing

with acid mordant colours. Certain compounds and

compound radicles, termed chelate groups, take up
two positions round the central atom and funetjon

as adjective dyes on suitably mordanted material.

The lakes or chelate complexes of a number of dyes

are reviewed, and it is concluded that the co-ordma-

tion theory of valency suffices not only to explain

and correlate known facte, but will serve ae a

guiding principle in future investipitions on the

theory and practice of adjective dyeing. F. M. E..

’ndigo vat; Infiuenct of the degree of dispenmn of

the dyestuff in the on the shade produced.

M. Freiberger. Textiiber., 1921, 2, 84—86.

Fhe colour of a fabric dyed with indigo is due to

ndigo deposited within the fibre, this being greyish-

due iu colour and very fast to rubbing; to a owlu-

ose-dyestuff compound of indigo-blue colour, fast

A> rubbing; to crystalline indigo deposited near the

lurfaoe of the fibre, violet-blue in colour and less
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fast to soap and rubbing; and to re-oxidised indigo

attached to the surface of the fibre, bluish-grey in

colour and not fast to soap and rubbing. The degree

of dispersion of the indigo in the vat determines

the condition in which it dyes the fibre. Fast dye-

ings result when the indigo is in a highly dispersed

state, and this is obtained by increasing the tem-

perature and dilution of the dye liquor. Fugitive

dyeings result when the dye liquor contains indigo

in a highly aggregated state, due, e.g., to the

presence of an excess of lime or glue or an insuf-

ficiency of caustic soda. The sodium salt of indigo

white forms a colloidal solution of a higher degree

of dispersion and enters the fibre more freely than
the calcium salt, and it also serves as a carrier of

re-oxidised indigo.—A. J. H.

iSiapie fibre fabrics; Dyeing and finishing of .

A. Winter. Textilber., 1921, 2, 40—41.

STAPLE-riBKE fabrics (cf. J., 1919, 281a) containing
vegetable fibres only are prepared for dyeing by
the usual methods except that bleaching is pre-

ferably carried out by immersing the fabric for
20—30 mins, at 20“ C. in a 1J% solution of sodium
hypochlorite, lightly jinsing, immersing in hydro-
chloric acid of 1° B. (sp. gr. 1‘007), washing, and
treating with an “ antichlor.” Fabrics containin.g

animal fibres are bleached with hydrogen peroxide,
sodium peroxide, or sodium perborate solutions,

rinsed, and soured in formic acid. Dyeing may
be carried out in the usual manner with direct,

sulphur, and vat dyestuffs. Fabrics used for cloth-

ing generally contain wool and are dyed by tbo
usual methods for cotton-wool unions, very fast

shades being obtained by dyeing the wool with
chrome-mordant dyes and the cotton with sulphur
dyes, glue, glucose, or bisulphite being added to

the dye-bath to preserve the wool from injury. Shot
effecte may be obtained. After dyeing the wool ie

invariably treated with formic acid to restore its

leasing “ handle.” The finishing processes are

ependent on the composition of the fabric, but are
similar to those usually adopted, of

Naphthylamine Black EFF (Cassella) in the
presence of 4—5 % of sulphuric or formic acid gives

a.fuU shade on wool and a light grey on staple-fibre,

so that it is very useful in testing staple-fibre fabrics

for the presence of animal fibres.—A. J. H.

Silk; Dyeing with indanihrene colours. H. E.
Schroers. Textilber., 1921, 2, 38—40.

Foe *Anthraflavon G.C.
;
Indantbrene Scarlet G.S.

pdr.
;
Indantbrene Gold Orange R and R.R.T.

;

'Indantbrene Violet R extra, RR extra, RT and B
extra

;
Indantbrene Blue G.C. and GCD ; Indan-

threne Blue-green B; Indantbrene Red-brown R;
'Indantbrene Green B; Indantbrene Grey B and
3B; 'Indantbrene Olive 6. pdr.

;
and 'Indantbrene

Brown B cone., dyeing is carried out with 10 kg.
of material for 1 hr. at 40° C. in a dye-bath con-
taining 250 1. of liquor, 3 1. of caustic soda of 40“ B.
(sp. gr. 1’386), 600—1600 g. of hydrosulphite pdr.
cone., 1'—40% of dyestuff, 1200 g. of glycerin, and
5000 g. of “cell-pitch” 50%. For 'Anthraflavon
GC; 'Indantbrene Gold Orange G; Indantbrene
Orange RT; Indantbrene Copper R; Indantbrene
Red-brown Rj^Indanthrene Red G. and R

;
'Indan-

threne Rose B; Indantbrene Bordeaux B and B
extra; Indantbrene Violet R extra, RR extrm and
RT; Indantbrene Blue GCD; 'Indantbrene Green
B; Indantbrene Grey B and 3B; 'Indantbrene
Olive G pdr., and 'Indantbrene Brown B cone., the
alkali content of the dye-bath is reduced to 750 c.c.

of caustic soda of 40“ B and the amount of glycerin
is increased to 1250 g- During dyeing the tempera-
ture of the bath is raised to 40“ C. Dyestuffs
marked ' are used in a cold or lukewarm dye-bath.
After dyeing the material is left to oxidise in the
air (drying should be avoided), allowed to hang

over-night, well washed in wafer, treated in a boil-

ing solution of soft soap, and brightened with formic
acid. A firmer

“ handle ” is obtained if the silk is

treated before soaping in a 0’6% solution of tannic
acid, and fixed with tartar emetic. Silk having
a soft “ handle ” and suitable for embroidery is

obtained by treating the material, after brighten-

ing, in a neutral bath containing a (13% solution of

Marseilles soap and some olive oil emulsion. In
dyeing with gold orange dyes, oxidation with air

is supplemented by working the dyed silk for

30 mins, in an acid bath containing 760 g. of sodium
perborate and 1 1. of 30% acetic acid (or its equiva-
lent of formic acid) per 250 1. of liquor, the tem-
perature being increased from 40° to 70° C. The
shades product with the above-named dyes are very
fast to washing, acids, bleeding, hydrogen peroxide,
and light except in the following cases;—Indan-
threne Olive G pdr. and Brown B cone, are only
moderately fast to hydrogen Mroxide; Idanthrene
Orange RT, Copper R, Itese B, and Olive G pdr.
are not fast to light; and Indantbrene Gold Orange
R and RT, Violet RT and B extra, and Red-brown
R are only moderately fast to light. In certain
cases useful shades may be obtained by treating
the dyed material with an acid and sodium nitrite.

—A. J. H.

Detergents [for fabrics’]; Determination of the
washing and cleaning action of . P. Heer-
mann. Textilber., 1921, 2, 37—38, 61—62.

Fabeio is artificially soiled by immersion in a 0’5%
telution of 20% colloidal indigo paste, pressed until
it contains its own weight of liquor, and dried at
the ordinary temperature. It may be further
similarly treated with starch paste and a solution

of maemne oil in benzene or ether. Samples of the
soiled fabric (10 g.) are cleansed by squeezing 20
times at room temperature in 250 c.c. of water, of

0’4% solution of sodium carbonate, of 0’4% solu-

tion of soap powder, or of a solution containing
0'125% of palm oil so^ (60% fat) and 0 076% of

sodium carbonate. The liquor, contained in a
porcelain dish, is heated on the water-bath during
10—^16 mins, to 50“ C. and the fabric again squeezed
20 times. The dish is then removed from the water-
bath, and after each of three intervals of IS mins,
the fabric is squeezed 20 times (100 times in all),

washed in lukewarm water till no more colour is

I
extracted, washed in cold running water, dried, and

I

pressed with a hot iron (sublimation of the indigo

;
must be avoided). Washing must always be carried
out with distilled water. The liquids mentioned
have an increasing cleansing power in the order
given, and for the last this is considered to be 100.

Samples of the artificially soiled fabric are cleansed,

in the same manner, in solutions of the detergent
under examination and then compared with the
standards. The degree to which a fabric has been
cleansed ie judged from its colour, and not from
its loss in wei^t. The results obtained by this

method agree with those obtained in large-scale

practice.

—

A. J. H.

Patents.

Discharge printing. C. H. Boehringer Sohn. G.P.
328,817, 9.10.17.

The addition of salts of bile acids, e.g., cholic acid,

increases the solubility of the discharge products
and facilitates their removal from the fibre.

—L. A. C.

Textile goods; Apparatus for the treatment of
in hank form by means of circulating liquids. E.
Nagelin. U.8.P. 1,367,494, 1.2.21. Appl, 26.4.20.

The apparatus contains a device by means of which
liquid is supplied under slight pressure to a number
of horizontal hank carriers. Tlie carriers are tubes

perforated in their upper side only and mounted
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in a bearing at one end, so tbat tbe^ can be rotated

;

the liquid flows from the perforations down along

the hanks or skeina.—A. J , H.

Fabrics; Production of coloured ornamental de-

signs upon textile by machine embroidery

and the application of liquid dyes or colours. '

Straub and Co. E.P. 167,682, 10.6.20. Conv.,

1.3.20.

A STENCIL of paper, celluloid, or other material is

pressed against the fabric, preferably while in the

frame of the embroidery machine, either before,

during, or after the embroidery, and is sprayed

with a viscous solution of the dyestuff,—A. J. H.

Cleansing [fabrics etc.'} with alkali salts of protal-

hinic and lysolhinic acids; Method of . C.

Bennert, Assr. to The Chemical Foundation, Inc.

U.S.P. 1,367,007, 1.2.21. Appl., 27.12.15.

See G.P. 311,542 of 1915; J., 1919, 625 a.

Dyeing or similarly treating yarns in the form of

hanks, skeins, or bundles; Machine for . A.

Ashworth. U.S.P. 1,367,112, 1.2.21. Appl., 14.4.20.

See E.P. 137,980 of 1919; J., 1920, 361 a.

Bleaching, dyeing, or the like; [Wire} foundations

for supporting sUver. roving yarn, or the like

during the process of . H. Winslow. E.P.

157,507, 20.9.19.

VII -ACIDS; ALKALIS; SALTS ;
NON-

METALLIC ELEMENTS. t

Sulphuric acid manufacture; Use of ammonia
j

oxidation units for . W. Wyld. Chem. Age, .

1921, 4, 150—151.
I

In connexion with the employment of ammonia !

oxidation units for sulphuric acid manufacture,

some details of plant design are given. Loss of

ammonia from storage tanks is prevented by con-

necting the vent with a water-scrubber. Access to

the platinum gauges is afforded by providing a re-

movable cover with mica window in the converter.

To economise platinum, two layers of wire of

0-0125 in. diam. and 120- to 150-mesh may be used

instead of four layers of 0*065 in, diameter and 80-

meeh. Special precautions must be taken in fixing

the asbestos washers when introducing the catalyst,

to prevent disintegration of the asbestos, and lead

piping should be used, instead of iron, from the still
'

head to converter, to avoid deposition of rust on the

catalyst. The efficiency of tho oxidation units is

easily maintained at 90%, and the production is

rS tons of nitric acid per sq. ft. of catalyst per

24 hrs,—W. J. W.

Sulphur dioxide and sulphur trioxide; Determina-

tion of in burner gases by means of the gas

absorption flask. H. Krull. Papierfabr., 1921,

19, 93—95.

The author gives results of his analyses of sul-

phur gases by means of a modified Reich gas absorp-

tion flask (Chem.-Zeit., 1920, 43, 1G7). The esti-

mation is more rapidly made than with the Great

apparatus, and comparative results showed an

average difference of 2‘2%.—W. J. W.

Hydrochloric acid; Utilisation of . H. Hackl.

Chem.-Zeit., 1921, 45, 149—150.

It is suggested that weak hydrochloric acid be em-
ployed for the treatment of crude phosphate, in-

stead of the usual^ulphuric acid, dicalcium phos-

phate being then precipitated by means of milk of

lime. This would permit of the sulphuric acid from
the cheaper native pyrites being used for the pro-

duction of the hydrochloric acid and sodium sul-

phate instead of for superphosphate manufacture
as at present.—A. de W.

Ammonia; Micfrochemical identification of gaseous

as hexamethylenetetramine picrate. 0.

Kollo and V. Teodosaiu. Bui. Soc. Chim.

Romania, 1920, 2, 100—102.

When a drop of a 40% solution of formaldehyde

saturated first with picric acid and then with h«a-
methylenetetramine picrate is exposed on a micro-

scope slide in an atmosphere containing a trace of

ammonia, characteristic microscopic crystals of

hexamethylenetetramine picrate are depo^^^

Potassium compounds; Measurement of the vapour
pressure of certain . D. D. Jackson and

J. J. Morgan. J. Ind, Eng. Chem., 1921, 13,

110—118.

As determined by the Von Wartenberg method
<Z. anorg. Chem., 1912, 79, 76; Z. Elektrochem.,

1913, 19, 482) the vapour pressures of potassium

compounds were found to be as follows, the results

being givon in mm. of mercury:—Hydroxide, 8 at

795<^ C.; chloride, 154 at 801° C., 8*33 at 948° C.,

24‘1 at 1044° C.
;
oxide in carbonate, I’OS at 970° C.,

5*0 at ll^° C.
;
sulphate, 0*4 at 1130° C.

;
natural

silicates, 0 at 1335° C. From the results obtained

with potassium chloride together with the b. pt. of

this compound as given by Bergstrom (Med. Finska

Kemistsamf., 1915, 24, 2), the Nernst vapour

pressure formula for potassium chloride has been

calculated to be: l^g P« -5326/T+l’75logT-^

0-000611T-0-7064.—W. P. S.

I Iodides; Determination of —— in the presence of

I iodates. V. Thiiringer. Bui. Soc. Chim.

j

Romania, 1920, 2, 73—77.

I
Fob the quantitative analysis of a mixture of

i iodides and iodates, the iodate is first estimated by

I

adding 0'2 g. of the substance dissolved in water to

;
a solution of 1’6 g. of potassium iodide acidified

with sulphuric acid and titrating the liberated

iodine with N /lO sodium thiosulphate. To another

0*2 g. of the substance dissolved in water o known
volume of V/60 iodic acid is added, the mixture

is acidified with sulphuric acid and boiled until the

whole of the liberate iodine has disappeared. The

solution is cooled, an excess of potassium iodide is

added, and the iodine liberated titrated with 27/10

sodium thiosulphate. From_ these two titrations

the iodide present in the original mixture can be

oalculated.—W. G.

Uranium; Preparation of pure compounds of .

E. Wilkc-Dorfurt. Wiss. Veroffentl. Sicraens-

Konzern, 1920, 1, 143—146. Chem. Zentr., 1921,

92. I., 170—171.

The uranium oxide obtained from cleveite by solu-

1 tion of the mineral in nitric acid,^ followed by

i removal of the rare earths and thorium by oxalic

1 acid, and of the heavy metals by hydrogen sulphide

I and ammonium sulphide in the usual way, was

[
found to contain small amounts of alkali,^ probably

‘ as uranate. This was removed by precipitation of

j
the uranium as disulphide instead of as uranyl

i sulphide. The process was repeat^ and the sul-

!
phide dissolved in hydrochloric acid, the solution

I treated with ammonia, and the precipitate dis-

1
solved in nitric acid. The oxide obtained from the

' nitrat© crystallised from this solution showed no

! trace of alkali when examined in the spectroscope,

j

Recrystallisation of uranyl nitrate from ether does

I
not give a product freo from alkali. A. R. P.

I Topoehemical reactions. Formation of carbon at

contact substances. V. Kohlschiitter and A.

Nageli. Helv. Chim. Acta, 1921, 4, 45—76. (0/.

J., 1919, 174 a, 221a.)

The structure of the carbon deposited when carbon

monoxide is passed through a tube containing a

heated metal is influenced by the character of the
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contact metal, the temperature of the reaction, and

the state of subdivision of the metal. Cobalt

yields a graphitic carbon of markedly different

nature from that obtained with iron or nickel; the

similarity of the results obtained with electrolytic

and powdered cobalt indicates a specific action of

the metal. Neither with reduced nor with powdered

iron is the formation of graphite favoured by

raising the temperature of the reaction
;
increase in

the degree of subdivision of the metal do«, however,

favour the development of the graphitic type. In

comparison with the carbon of electrolytic deposits,

whicn exhibits strongly graphitic properties, that

deposited on metallic powders, with the exception

of powdered cobalt, more nearly resembles soot in

appearance and behaviour. The view that a con-

tinuous gradation exists between the different forms

of carbon is thus supported, and it is further evi-

dent that, under similar external conditions, the

formation of one or another product may be

obtained from one and the same chemical reaction

merely by alteration of the structure of the locus

of the reaction.—T. H. P.

CcLThon; Fv4ion of . E. Ryschkewitsch. Z.

Elektrochem., 1921, 27, 57—64.

A RESISTANCE fumace is described consisting essen-

tially of a carbon box, 10 cm. square, with open

ends 7 cm. square, into which fit the carbon elec-

trodes. The inside of the box is filled with graphite.

A current of 500—560 amps, was passed for 8

—

12 hrs. At the end of this time the electrode ends

and the contents of the box were found to be pure

graphite, at least 99;9%, and the electrode ends

showed, when examined microscopically, unmis-

takable signs of having been in the molten con-

ation, At ordinary preesures the temperature

range over which carbon can remain in the fluid

condition is very r^ricted, and this accounts for

the difficulty of obtaining evidence of melting.

—E. H. R.

Point discharge in nitrogen.

'

Pirani and Lax.

See XI.

JVtfric acid. Winkler. See XXIII.

Patents.

Sulphuric acid: Manufacture of . J. H. Brown.

U.S.P. 1,365,964, 18.1.21. Appl., 16.7.18.

In a sulphuric acid chamber plant means are pro-

vided for washing the burner gases, and for re-

heating the wash^ gases previous to oxidation.

—W. J. W-

Sulphur trioxide; Making [fcv ^he contact ^o-
cesa] and apparatus therefor. H. M. Weber,

Assr. to The Ellis-Foster Co. U.S.P. 1,366,439,

25.1.21. Appl., 8.2.17.

The relative speed of the gases in the inner and

outer sections of the catalytic members is adjusted

by varying the cross-section, porosity, and depth of

the membera.—C. I,

Hydrochloric acid free from arsenic; Production of

. H. Friacher. G.P. 326,618, 21.2.19.

Hydrochloric acid g^ containing ar^nic com-

pounds is treat^ with hydriodic acid gas or

iodides whereby insoluble -arsenic tri-iodide is

formed.—^A. R. P.

Copper sulphate; 3fanii/acf«re of . R. E. Bea.

E.P. 147,689, 8.7.20. Oonv., 3.8.17.

In a vessel containing dilute sulphuric acid are sus-

pended a perforated receptacle containing copper

waste into which dips a leaden anode, and a porous

pot filled with dilate sulphuric acid in which hangs

the leaden cathode. Deposition of copper on tho

latter is avoided by this arrangetne^ and copper

sulphate crystallises in the vessel.—W^. J. W.

TkoriMn compounds \doMe mciaphospKatc and
stdphaie of thorium]; Manufacture of inedlMe

. H. Wade. From Lindsay Light Co. B.P.
156,892, 11.10.19.

A DorsLB metaphosphate and sulphate of thorium,
Th(P0p,S04, of the same composition, but purer
than the com]wund obtained by heating a natural
mineral containing thorium and phosp^tes, such
as monazite sand, with sulphuric acid at a high
temperature (c/. U.S.P. 1,3^,735; J., 1920, 517 a)

is prepared in the form of white acicular crystals

by dissolving 120 g. of thorium sulphate, Th(SOp„
8H,0, in 50 c.c. of 80% phosphoric acid and heatiim
for 10 hrs. at 280® C. Water and sulphuric acid

fumes are evolved and the product forms a nearly
solid crystalline mass, insoluble in water or in dilute

acids. The same substance is also obtained by
heating thorium phosphate with an equal weight

of sulphuric acid, preferably in presence of 20—40%
of phosphoric acid, for 10 hrs. above 260® C.

—G. F. M.

Thorium nitrate; Method of manufacturing .

H. N. MoGoy, Assr. to Lindsay Light Co. U.S.P.
I,366,128, 18.1.21. Appl., 30.12.18.

As a step in the manufacture of thorium nitrate,

monazite sand is treated with concentrated sul-

phuric acid, and the insoluble thorium compound
produced, after removal of soluble impurities, is

converted into thorium hydroxide.—W, J. W.

Lead sulphate; Process of making —— direct from
lead sulphide ores. P. A. Mackay. E.P. 157,664,
18.10.19.

Finely-ground galena, substantially free from zinc,

is added graduall.v, with constant stirring, to an
excess of sulphuric acid containing about 20% of

free sulphur trioxide, whereby a vigorous exo-
thermic reaction takes place and substantially pure
lead sulphate is product. The excess of acid is re-

covered by diluting the mass with water, ellowing
the precipitate to settle, and decanting the clear
liquid. The lead sulphate is suitable for use as a
pigment.—A. R. P.

Ammonium sulphate; Apparatus and process for
the recovery of . J. Becker, Assr. to The
Hoppers Co. U.S.P. 1,366,111, 18.1.21. Appl.,
18.6.17.

Moist gases, freed from tar, are passed through a
saturation bath in which ammonia is absorbed, and

j

are then superheated and passed through another

I

part of the bath, thus promoting evaporation and
precipitation of ammonium sulphate.

—

W. J. W.-

Ammonium chloride; Manufacture of solid

from hydrochloric acid gas and ammonia. A.-G.
fur Anilin-Fabr. G.P. 326,619, 14.2.9.

Hydrochloric acid gas and ammonia are allowed

to react in the presence of a fine spray of water in

such quantity that it is practically completely

vaporised by the heat of the reaction, which is

thereby enabled to go on to completion.—^A. R. P.

Ammonium chloride; Method of producing —

—

from fuels. W. Ostwald, Assr. to The Chemioal
Foundation, Inc. U.S.P. 1,367,082, 1.2.21.

Appl., 23.2.17.

The nitrogen in fuels is obtained as ammonium
chloride by injecting into the burning fuel an

aqueous solution from which chlorine is evolved.
—0. I.

Ammonia; Process for recovering liquid from

moist ammonia vapours. ** Metan Spdlks z

OgranicEona Odp. we Lwowle. G.P. 326,929,

13.6.18. Conv., 8.8.17.

The vapours are cooled by ptaseing them throng a

column and then through a cooler, in each of irbicb
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an increase of pressure, somewhat greater than
[he vapour pressure of the ammonia at the tem-
perature of the cooler, is produced, preferably by
passing into tbe apparatus highly compressed
ivater-vapouT.—^A. R. P.

Metallic halides; Process of making C, M
Alexander. U.S.P. 1,366,626, 25.1.21. Appl.,
9.10.19.

i ruLVEBisED metal-bearing material, fuel, air,

ind a halogen are injected together into a combus-
,ion and reaction chamber.—C. I.

Ferrous oxide; Process of producing . A. J.
MacDougall, Assr. to H. C. Bigbird, J. G. ^we,
and R. H. Bennett. IJ.S.P. 1,367,409, 1.2.21.

Appl., 21.8.20.

[bon is treated in an electrolytic cell with the acid

uoduct of the electrolysis of a salt solution, and
he ferrous salt thus formed is decomposed by the
ilkaline product of electrolysis.—C. I.

^otassium nitrate and mixed salts containing
potassium and nitrogen; Manufacture of—

.

Badische Anilin und Soda Fabr. G.P. 306,334,
11.3.16.

Immonitju nitrate and potassium chloride are dis-

olved in hot water; potassium nitrate crystallises

in cooling, and a mixed salt, suitable for use as a

ertiliser, is separated from the mother liquor either

ly evaporation to dryness or by fractional crystal-

isatiou. If the potassium chloride employed
ontalns much sodium chloride, the quantity of

I’ater is so adjusted that the greater part of the
odium chloride remains undissolved in the hot

olutiou.—L. A. C.

llagnesium: Manufacture of a double salt for use
in the electrolytic production of . Alu-
minium- und Magnesium-Fabr. A.-G. G.P.

328,413, 3.12.1S.

The mixture of salts obtained as by-product in the
slectrolytic production of magnesium from cair-

lallite is mixed with the end liquor from the pro-

luction of potassium chloride, the solution is

lartially evaporated, and is allowed to crystallise,

’he double salt M^1,,KC1,6H,0 crystallises out
ogether with sodium chloride, and the water of

rystallisation is eliminated by heat. The fused
lalt, MgCl„KCl,NaCl is allow’d to cool in a vessel

if inverted conical shape, whereby impurities
ollect in the apex.—^L. A. C.

lydrogen sulphide; Production of from snZ-

phates. Apparate-Vertriebs-Ges.m.b.H. G.P.
306.352.20.11.17. Addn. to 304,231 (J., 1920,364 a).

Vs a reducing agent for sulphates, carbon mon-
ixide, alone or mixed with hydrogen and hydro-
carbons, may be employed instead of gaseous hydro-
larbons.—W. J. W.

lalcium or barium sulphide; Manufacture of
from calcium or barium julphofe. Metallbank
und Metallurgische Gea. A.-G. G.P. 307,612,
3.3.17.

V MixTORE of the sulphate with coal or the like is

n^e into small lumps before heating in a rotary
ube furnace.—1. A. C.

Nitrogen compounds; Production of . “ Azot ”-

Ges.m.b.H. G.P. 309,154, 4.5.18.

Vtmosphemo air, or other mixture of oxygen and
iitrogen, mixed with steam, is forced as a blast
iver or against strongly heated metals, such as

platinum, nickel, or iron, or other heat-reeistiDg
bodies. Ammonium nitrite may thus be produced
by blowing a mixture of air and steam over Wted
platinum gauze.—^W. J. W.

Alkali peroxides; Preparation of dry, hydrated
. Dragerwerk H. u. B. Drager. G.P.

310,671, 6.12.16.

Htdration of alkali peroxides is effected in a liquid
medium which is immiscible with water and un-
affected by the reacting materials (water and alkali
peroxide), and the liquid is afterwards separated.
Petroleum, ethylene chloride, and the like may
employed.—W. J. W.

Manganese acetate; Production of from higher
oxides of numganese. Konsortium fiir Elektro-
chem. Ind. G.m.h.H. G.P. 327,086, 30.3.19.

A MIXTURE of acetic acid and acetaldehyde is

allowed to react with the higher oxides of man-
ganese. Addition of on alkali or alkaline-earth
acetate accelerates the reaction.—A. R. P.

Potassium ferricyanide; Manufacture of from
calcium potassium ferrocyanide. C. Giesen. G.P.
327.289. 18.1.20.

Calcium potassium ferrocyanide is suspended in
water and, cither before or after oxidation with
chlorine, tbe requisite quantity of potassium
chloride is added te replace the calcium. Potassium
ferricyanide crystallises on evaporating the solu-
tion and is thus easily separated from the calcium
chloride.—L. A. C.

Calcium chloride; Manufacture of fused . A.
Riedel. G.P. 327,867, 16.5.17.

Hydrochlowo acid gas, or waste gas containing it,

is led through a tower packed with lumps of
calcium carbonate. The calcium chloride solution
formed is concentrated by the heat of reaction as it

passes down the tower, and the liquor which collects
at the bottom solidifies on cooling.—L. A. C.

Hydrogen; Production of by alternate oxida-
tion and reduction of iron. IV. Paternoster.
G.P. 328,691, 8.3.18.

In a hydrogen generator in which the contact
materia] is arranged in layers, steam and other
gases are introduced for oxidation and reduction
purposes respectively in the form of divided
streams, the combined cross-sections of which are
greater than that of the part of the apparatus
through which they pass.—IV. J. W.

Hydrogen peroxide; Processes for the production of
. L’Air Liquide, Soc, Anon, pour FEtude et

I’Exploit. des Proc. G. Claude. E.P. 141,758,
17.4.20. Conv., 11.5.14.

See F.P. 476,816 of 1914; J., 1916, 634.

Aluminium nitride; Production of by elec-

trically generated heat. Armour Fertilizer
Works, Assees. of M. Shoeld. E.P, 146,919,
27.10.19. Conv., 10.7.19.

See G.S.P. 1,344,153 of 1920; J., 1920, 570 a.

Peroxide of nitrogen; Process for the manufacture
of . L. Duparc and C. Tlrfer. IJ.S.P.

1,366,773, 25.1.21. Appl., 24.9.19.

See E.P. 133,041 of 1919; J., 1921, 147 a.

See also pages (a) 169, Pump for acids (E.P.
145,803 and 146,409V 170, Acid receptacle (U.S.P.
1,366,170). 183, Boasting furnace (G.P. 326,441).

197, Potassium chlorate (G.P. 300,714).
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VlIL-aASS; CEBAM1C&

Screens for optical pyroimiry^ Forsythe. Sec
XXIII.

Patents.

Glass. M. A. Smith, Assr. to McKee Glass Co.
IT.S.P. 1,365,797, 18.1.21. Appl., 15.7.18.

A GLASS having a low coefficient of expansion and
high resistance to changes of temperature is

m^e from a batch consisting of a preponderance of
silica, smaller amounts of boric oxide, alumina,
sodium nitrate, and sodium carbonate, and still

smaller amounts of calcium carbonate and arsenic
trioxide.—H. S. H.

White, clovjded glasses enamels, and glazes; Process
for manufacture of . E. Rietz. U.S.P.
1,366,101, 18.1.21. Appl., 22.8.19.

In the production of white clouded glass, enamels,
and glazes, unpurified clouding material is used,
together with aufl&cient material containing fluorine
to prevent discoloration.—H. 8. H,

Silica; Method and apparatus for washing and
treating . R. H. Moore. U.S.P. 1,3^,582,
25.1.21. Appl., 29.8.17.

Silica is passed through a classifier consisting of a
series of tanka each with a sorting compartment,
provided with an overflow, stirring mechanism, and
an endless conveyor placed at an angle, with ite

lower end in the compartment and its upper end
above one side of the stirring mechanism in the
next compartment. Means are provided for wash*
ing the coarse sand as it is conveyed from one com-
partment to the next,—A, B. S.

Cement suitable for dental purposes; PrepaTation
of a . C. Jacobsen. G.P. 329,005, 24.10.19.

The product is obtained by precipitation from a
solution of suitable materials dissolved in the form
of their salts etc. For example, the product ob-
tained by precipitation with ammonia of a solution
of alum, zinc sulphate, phosphoric acid, and water-
glass is washed, dried, calcined, powdered, and
sifted. It is three times denser than the corre-

sponding mixture of powdered aluminium silicate,

zinc silicate, zinc phosphate, and alumina, and the
cement is tougher.—G. F. M.

Glass-furnace. A. F. Peeters, Assr. to NaamJ. Ven-
noots. Glasfabriek Leerdara, U.S.P. 1,366,745,

25.1.21. Appl., 4.4.18.

See E.P. 123,146 of 1918; J., 1919, 222 a.

Clay and the like; Mining of , J. S. Highfiold.

U.S.P. 1,366,456, 25,1.21. Appl., 7.11.19.

See E.P. 135,277 of 1918; J., 1920, 65 a.

IL-BUnOING HATEBIALS.

Concrete; Effect of tannic acid on the strength of
. D, A. Abrams, Proc, Amer. Soc. for

Testing Materials, 1920, 20, Pt. I. Bull 7, Struc-
tural Materials Res. Lab., Lewis Inst., Chicago.

About 2000 tests were made on samples of concrete
prepared from aggregates containing up to 0'4% of

tannic acid, the latter being applied as a surface
coating and regarded as being generally typical of

the organic impurities existing in natural sands.

The mixes vari^ from 1’.5 to 1;2, the size of aggre-
gate from fine sand to |-inch graded material, and
the age of the test-pieces (stored in damp sand)
from 7 days to 2 years. For all percentages of

tannic acid in the aggregate the strength of the
concrete was reduced for all mixes and ages. In
some cases the reduction amounted to 60% when
the aggregates contained 0*1% of tannio acid, but
the weakening effect of the latter was lees marked
as the percentage increased beyond this figure.

Lean mixtures were more affected by tannic acid
than rich ones, and those containing the finer were
less affected than those containing the coarser
aggregates. The reduction in strength of the con-
crete was found to be a function of the concentra-
tion of tannic acid in the mixing water; the
results indicated that wetter mixes would be less

affected than drier ones by the presence of organic
impurities. The strength of the 7- and 2§-day
specimens was reduced to a greater extent by
tannio acid than, that of the 1- and 2-year speci-

mens; some of the 1:6 mixes, containing the
finer sands and the higher percentages of tannic
acid, disintegrated before the time of test. The
results are regarded as indicating the fundamental
dependence of the strength of concrete on the quan-
tity of mixing water as expressed by the water-
ratio.—W. E. F. P.

Patents.

Wood; Process for drying . Holzbearbeitungs-
ges. m.b.H., K. Haring, and E. Voit. E!P.
141,727, 14.4,20. Conv., 28.3.19.

The wood is exposed uniformly on all sides to a

source of heat radiation and at the shortest possible

distance from it, the temperature being preferably
low at first, e.g.y 30^—40® C., and then raised by
stages to aWt 90° C. It is possible to interrupt
the operation after drying at the lower tem-
peratures and to proceed later with the expulsion
of the water from the inner layers at the higher
temperatures.^ It is advantageous to conduct the
drying operations in a vacuum.—H. 8. H.

Wood; Method and apparatus for transforming
[and colouring] . H. F. Weies, Assr. to C. F.
Burgess Laboratories. U.S.P. 1,366,225, 18.1.21.

Appl, 6.10.17.

Woon is heated to 880®-420° F. (194®—216® C.) in

circulating air for a sufficient time to transform it

into an uniformly coloured, less hygroscopic pro-

duct.—A. B. S.

Cement and by-products: Process of making .

S. B. Newberry. U.S.P. 1,366,479, 25.1.21.

Appl., 1.6.20.

Cement clinker is mad© by beating a finely ground
mixture of raw cement materials and carbonaceous

, fuel. The condensable products volatilised from the

!
fuel are collected and recovered, and the heating of

j

tho clinker is effected by gas volatilised from the

i
fuel and by the combustion of the fixed carbon.

—A. B. S.

Kiln; Portland cement and calcining . Cement
kiln. J. Nelson. U.S.P. (a) 1,366,585 and (b)

1,366,586, 25.1.21. Appl., 19.7.19 and 24.3.20.

(a) a bhaft-kiln with ring gas-burnere fixed in-

ternally is covered by a hood through which tho

kiln can be fed by a conveyor. Across the bottom
of the hood is a screen and a stirring and distribu-

ting blade rotated by an electric motor, so that the

charge is uniformly distributed over the contents of

the kiln, (b) In a similar kiln having spaced

annular walls, a downdraught chamber communi-
cates with the lower part of the space between the

annular walls, this space being fitted with baffle

plates 30 that it forms a spiral updraught flue hav-

ing its outlet near the top of the kiln.—A. B. 8.

Cement; Manufacture of porous . A. Grosche.

G.P. 327,907, 9.5.19.

A SUITABLE powdered metal, e.g., 1 % of zinc duet, is

added to the dry cement, which is then mixed
with a solution of a compound, e.g., a 2% solution

of calcium chloride or sodium hydroxide, which re-

acts with the metal, at the tempm'ature ^Derated
by the heat of reaction, to liberate gas bubbles and

thus render the cement porous.—^L. A. C.
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Artificial stone; Manufacture of . M. E. Le-
blanc and K, Gerson. G.P. 327,906, 13.2.14.

A MixTTTBE of bauxite, or reaidues from the manu-
facture of aluminium, and 10—15% of slaked fat

lime or hydraulic lime, with or without the addition

of quartz sand, is worked up according to the usual

method tor lime-sand bricks, yielding stone showing

a hi^ resistance to pressure and atmospheric in-

fluences such as frost.—L. A. C.

X.-METALS; HETALLUBGY, INCLUDING

ELECTBO'METALLUBGY.

Sulphur; Estimation of in wrought iron, steel,

and cast iron. A. Cartoceti. Giorn. Chim. Ind.

Appl., 1920, 2, 682—686.

The following method is recommended as a check on
the more rapid methods used in industrial labora-

tories for estimating sulphur in iron or steel. 10 g.

of the sample, in filings or turnings, is mixed with

2 g. of potassium chlorate and the mixture treated

in a porcelain dish with 100 c.c. of concentrated

nitric acid containing 2 c.c. of bromine; the acid is

added slowly and intense heating of the liquid

avoided by placing the dish in cold water. When
evolution of gas ceases, 20 c.c. of concentrated
hydrochloric acid is add^ and the solution evapo-

rated to dryness on a sand-bath. The sand is then

removed from the bath and the dish heated on the

metal tray to redness to decompose nitrates and
complete the oxidation. The cold residue is again

evaporated with 50 c.c. of concentrated hydro-
chloric acid, the residue being then evaporated with
another 50 c.c. of the acid to a syrup, which is

diluted with a little water and allow^ to cool. The
cold liquid is poured, with continual shaking, into

a 1-litre measuring flask containing 300 c.c, of 10%
ammonia solution, tho dish being also rinsed into

the flask. When cold the solution is made up to

volume, mixed, the voluminous precipitate allowed

to settle, and the liquid filtered through a dry filter.

500 c.c. of tho filtrate is evaporated to about

150 c.c. and precipitated at the boiling point with

20 c.c. of boiling 10% barium chloride solution,

which is added all at once and with stirring. It

is necessary to carry out .a blank estimation with

the reagents.—T. H. P.

Chromium in steels; Determination of small

quantities of . B. S. Evans. Analyst, 1921,

46, 38—42.

Foub g. of the sample is dissolved by heating with

30 c.c. of sulphuric acid (1:3) and 20 c.c. of water,

10 c.c. of nitric acid is added, and the solution

boiled to expel nitrous fumes; 25 g. of ammonium
phosphate and 250 c.c. of water are then added, the

boiling solution is treated with a slight excess of

permanganate, boiled for a further 15 mins., and
then poured into 120 c.c. of 20% sodium hydroxide

solution which has been heated to boiling, treated

with an excess of permanganate and then with
10 c.c. of 5% manganese sulphate solution. The
resulting mixture, if acid in reaction, is rendered
strongly alkaline with sodium hydroxide, cooled

acidified with acetic acid, diluted to 500 c.c., and
filtered. In the absence of nickel and cobalt, the
chromium is determined directly, by comparing the
colour of the filtrate with that of a standard bi-

chromate solution in the presence of sulphuric acid

;

if nickel and cobalt are present, lOO c.c. of the
filtrate is boiled, treated with sodium hydroxide
until a precipitate separates, cooled, filtered, the
filtrate acidified with sulphuric acid, and the
chromium then determined colorimetrically as de-
scribed.—W. P. S.

Molybdenum steel; Manufacture of . Pokomy.
Z. Metallkunde, 1920, 12, 238—239. Chem.
Zentr., 1921, 92, II., 114—115.

On account of the readiness with which molybdenum
oxidises and the easy solubility of the oxide in the
solid metal, the best way of adding molybdenum to
steel is as a ferro-molybdenum alloycontainingabout
45% Mo, which has been melted electrically and
carefully deoxidised. The best deoxidisers for such
steels are titanium and vanadium, as they act also

as nitrogen scavengers, their nitrides being readily
volatilised, whereas when aluminium and silicon

are used, difficultly volatile nitrides of molybdenum
are formed. The double iron-molybdenum carbide
is very sparingly soluble in molten iron

;
it is, there-

fore, advisable in preparing molybdenum steels to
add to a bath low in carbon the required amount of a
low-carbon ferro-molybdenum and then to carburise
the metal up to the required carbon content.

-A. R. P.

Copper- Metalloyraphie investigation of electro-

lytieally deposited bright -— G. Grube and
V. Eeusz. Z. Elektrochem., 1921, 27, 46—52.

SuooTH, mirror-like deposits of copper were ob-
tained by the method originally described by Muller
and Bahntje (J., 1906, 484). The electrolyte con-
sisted of a 0'5 molar solution of copper sulphate,
acidified with sulphuric acid to give a N /lOO solu-

tion of H,SO,„ with tho addition of 10 c.c. of a 1%
gelatin solution to 200 c.c. of the copper sulphate
solution. The copper electrodes were each 6’5 by
6'0 cm. and the current density was 0’035 amp. per
sq. cm. During the first hour of the electrolysis

the deposit remained bright; after this it became
matt, but by adding a further 1 c.c. of the

1% gelatin solution every hour, it was possible to

maintain the brilliancy of the surface of the de-

posited copper. The polished surface, etched with
nitric acid and examined under hi^ magnifica-

tion (X400), showed a high degree of homogeneity
distinct from the crystalline character of oroinary
electrolytic copper. A section perpendicular to the
surface showed alternate layers of copper and
gelatin deposited in a regular manner, indicating

two alternate stages in the deposition process. The
thickness of each layer was about 0 0056 mm. and
the time required for the completion of each double
layer would average 8'2 mins. The first stage in

tile deposition process probably consists in the

formation of a film of a disperse copper-gelatin

phase in which the gelatin, acting as a dispersion

medium, retains the discharged copper for some
time in the disperse phase. The second stage con-

sists in the precipitation of the copper in a coarser

form with consequent formation of a copper and
a gelatin layer. The process is then repeated.

The hypothesis receives support from measurements
which were made of the cathode potential, which

showed a periodic variation corresponding roughly

with the time, calculated from the microscopical

examination of the section, required for the com-

pletion of the two stages.—B. H. E.

Copper; MetaUograpliic investigation of electro^

lytically deposited bright . G. Grube. Z.

Elektrochem., 1921, 27, 53—54.

An acknowledgment and short discussion of the

work of Sieverts and IVippelmann (J., 1916, 604).

The different results obtained by these workers

from the results recorded in the previous abstract,

were probably due to the much stronger gelatin

solutions us^ by Grube and Reusz. Instead of

parallel layers of gelatin and copper, Sieverts and
Wippelmann observed a fine network struct^ in

sections perpendicular to the plane of deposition.

—E. H. R.
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Electrolytic zinc plant of the Anaconda Copper
Mining Co., at Great Falls, Mont, F. Laist,

F. F. Frick, J. 0. Elton, and R. B. Caples.

Ohom. and Met. Eng,, 1921, 24, 245—250.

A DETAILED description is given of the plant and
process used in the recovery of zinc by electrolysis

from the complex zinc ores of Butte, containing
about 33% Zn and 20% Fe. The ore is roasted in
medianically rabbled multiple-hearth furnaces of the
Wedge type at temperatures not exceeding 600®

—

625® C., in order to produce the maximum amount
of zinc sulphate. Tne flue dust is collected in a
Cottrell plant and returned hot to the first hearth,
as it has been found that the sulphur trioxide it

contains increases the yield of zinc sulphate in the
calcine. The roasted ore is leached in two stages;

in the first, the whole charge is treated with about
half the necessary sulphuric acid partly in the form
of spent electrolyte containing 11*5% H^SO* and
7‘5% Zn, and partly in the form of a sli^tly acid
liquor obtained from the second stage of the le.'ich,

which is carried out with fresh acid, the resulting
filtered solution being partly purified before a^ing
to the fresh charge of calcine. The neutral solu-

tion obtained in the first stage, containing
about 75% of the total soluble zinc, is treated with
a small quantity of limestone and ^ of the total

weight of calcine, whereby part of the copper and
all the gelatinous silica and ferric iron are pre^
cipitatea and carry down the arsenic and antimony.
The clarified solution is treated successively with
zinc sludge and zinc dust to remove in two stages

the copper and cadmium, which are subsequently
recover^ from the slimes. The purified zinc
sulphate solution is electrolysed in lead-lined

wo^en tanks containing 27 rolled sheet aluminium
cathodes and 28 pure lead anodes, the distance
between successive cathodes being 4 in. and between
anode and cathode 1| in. The best deposits are ob-

tained with a current density of 22—25 amps, per
sq. ft. and by the addition eveijy 2 hrs. of 1—1*5 oz.

of glue per ton of metal deposited. The cathodes
are removed when 40 lb. of metal has l^n d^
posited^ stripped, and the zinc melted under
ammonium chloride. The residue from the leach-

ing of the roasted ore is smelted in reverberatories
to produce a leady matte containing most of the
copper, gold, and silver, a fume containing the
greater part of the lead, and a slag with about 11%
Zn, which can be worked up later.—A, R. P.

Zinc; Metallurgy of . Lemarchands. Rev.
Met,, 1920, 17, S03—841,

In continuation of previous work (J., 1920, 338 a)

the author has investigated the reactions between
zinc oxide and carbon, zinc oxide and carbon
monoxide, and zinc and carbon monoxide and finds

that zinc oxide is reduced both by carbon and
carbon monoxide, the former reaction starting at
about 600® C. depending on the rate of heating, and
the latter between 350® and 400® C., while t^
reverse reaction between carbon monoxide and zinc
takes places at very high temperatures and is even
then very incomplete. The results obtained are
discussed from the point of view of the phase rule

and the earlier work on the subject is reviewed and
criticised.

—

A. R. P.

Aluminium aZlo^«; Heat treatment of . W.
Fraenkel and R. Seng. Z. Metallkunde, 1920, 12,

225—237. Chem. Zentr., 1920, 92, II., 115—116.

The authors have studied the heat treatment fA

aluminium alloys containing 1*5% Cn, 3% Ca, 4%
and 8% Zn respectively, together with the effect of

additions of 0*1% and 0*5% Mg. For the deter-
mination of the lowest ten^ratnre to which the
alloy must be heated before quenching for improve-
ment in the mechanical properties to take place and
the highest temperature at wych the effects of heat

treatment will persist, the test pieces were subjected
to the impact test, as the Brine41 hardness number
did not give satisfactory result®. Alloys free from
nragnesium showed no noticeable improvement on
heat treatment

;
the copper alloys required a higher

temperature than those containing zinc and the
resulting metal conld be b^ted to a hi^er tem-
perature than the zinc alloys without deterioration.
The temperature r^uired rises with the content of
alloying metal, while the temperature at which the
effects disappear depends to a considerable extent
on the rate at which the metal has been heated and
the time that has elapsed since the heat treatment,
The density and specific heat of the metal are not
altered appreciably by heat treatment, but the
electrical resistance rises immediately the lowest
temperature is reached at which improvement takes
place, and as the temperature increases fuit^r the
rate of increase of rteistance falls off until eventu-
ally a constant value is attained. When the
temperature rises to such a point that the effects

disappear, the resistance of the alloy reverts to its

original value. These facts are consistent with a
reaction in a homogeneous system during heat
treatment. The authors attribute the effects of

heat treatment to the formation from the homo-
geneous mixed crystal phase of a chemical com-
pound which is soluble in the mixed crystals. The
alloy after heat treatment is in the metastable con-
dition.—A. R. P.

Copper’-aluminium alloy; Mechanism of solidifica-
tion of a . J. D. Edwards. Chem. and Met.
Eng., 1921, 24. 217—220.

The densities of various copper-aluminium alloys
containing up to 60% Cu were determined at 20® C.
for the solid metal and at temperatures between the
melting point and 1000® C. for the liquid metal.
On plotting the values found at 20® C. and also their
reciprocals (t.e., the specific volumes of the alloys)
against the copper content of the series, it was
found that the latter curve was a straight line and
hence the specific volume and, therefore, the
density of any copper-aluminium alloy containing
0—60% Cu could be calculated for any temperature
up to its melting point from the known densities
and coefficients of expansion of the constituent
metals. The mechanism of solidification of No. 12
alloy (commercial aluminium with 8% Cu) was
studied by calculating and plotting the densities
<rf the solid and liquid phases in equilibrium during
the procew of solidification of the alloy and by the
construction of an inverse rate cooling curve. The
alloy commences to freeze at 636® C. and is com-
pletely solid at 540® C., while at 677® C. there is a
point of inflexion in cooling curve due to the
separation of the aluminium-silicon eutectic. The
density of the first crystals formed (at 63^ C.) is

greater than that of the liquid from which they
separate; they therefore tend to sink, but at

6^ C. the densities become equal and at lower
temperatures the crystals float in the liquid. The
phenomena are discussed in relation to ttio cooling
of an ingot of the aUoy.—^A. R. P.

Gold-copper alloys; Anomaly in the expansion of
. A. Portevin and J. Durand. Comptes

rend,, 1921, 172, 326—327.

The very great brittleness of copper-goJd alloys con-
taining or more copper disa^ears on
tempering owing te a transformation. This trans-
formation is accompanied, on heating, by a sudden
expansion. With an alloy containing 25*2% of

copper this anomaly occurs at 400° C. during beat-
ing and at 360® C. on cooling. The anomaly be-

comes less important when the alloy has been pre-
viously heated to a temperature equal to or ex-
ceeding that at which the transformation during
heating occurs.—W. G.
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Molybdenum; Veiermination of . J. P.
fionardi and £. P. Barrett. U.S. Bureau of
Mines, Teohn. Paper 230, 1920. 33 pp.

Ths following procedures are recommended for the
determination of molybdenum in ores, especially in
low-grade ores and tailings from the flotation pro-
cess. Volumetric method,—0*5—5*0 g. of ore, con-
taining not more than 0*08 g. Mo, is dissolved in

aqua regia and the solution evaporated with 20 c.c.

of sulphuric acid (HI). After dilution, the solu-

tion is neutralised with ammonia, treated with
10 c.c. excess, boiled, and filtered. The precipitate

is washed with hot water, re-dissolved in sulphuric
acid, and re-precipitated as before. The combined
filtrates are neutralised with sulphuric acid,
12'5 c.c. added in excess, the solution heated to
70° 0. and passed through a Jones reductor 20—30
in. long, filled with amalgamated zinc. The re-

duced solution, which contains the molybdenum as
sesquioxide, and should be of a bright green colour,

is received in 50 c.c. of a solution containing 50 g.
of ferric ammonium sulphate, 45 g. of manganese
sulphate, 87'5 c.c. of syrupy phosphoric acid, and
87*5 c.c. of strong sulphuric acid per litre, and the
resulting colourless solution titrated with N/20 per-
manganate (1 c.c.-0'0016 g. Mo). The ore may
also be decomposed by fusion with six times its

weight of sodium peroxide in an iron crucible, in

which case the solution of the melt in water is made
up to 500 C.C., 250 c.c, filtered through a dry paper,
neutralised with sulphuric acid, 12'5 c.c. excess
added, and the solution boiled, reduced, and
titrated as before. If the ore contains copper,
arsenic, or antimony the acid solution before being
passed through the reductor is treated with a few
c.c. of copper sulphate solution and several grms.
of zinc, when part of the arsenic and antimony is

evolved with the hydre^en and the remainder pre-
cipitated with the copper. The filtered solution is

reduced as before. When tungsten or vanadium
is present, as is usually the case with wulfenite
ores, the molybdenum is precipitated by hydrogen
sulphide under pressure from the solution after just

acidifying with sulphuric acid and adding 2 g, of
tartaric acid. The sulphide is dissolved in aqua
regia and the solution evaporated with sulphuric
acid as before. Gravimetric method .—The ore is

dissolved in ogua regia as described above and the
nitric acid eliminated by evaporation with hydro-
chloric acid, or with 10 c.c. of sulphuric acid if lead
is present. The diluted solution is filtered and the
filtrate boiled with an excess of ammonia, the preci-

pitate being re-dissolved and re-precipitated with
ammonia. !^fore filtering the solution it is treated
with magnesia mixture if phosphorus is present. The
combined filtrates are acidified with hydrochloric
acid, 5 c.c. excess added, followed by 5—10 g. of

sodium acetate, and the liquid titrated hot with
lead acetate solution (18 per litre) until a test

shows no colour with tannic acid. 2 c.c. excess of

lead acetate is added and the liquid allowed to stand
hot for 15—20 mins., then filtered, and the precipi-
tate washed with 2% ammonium acetate or nitrate
solution, dried, ignited together with the paper,
and weighed as PbMo04 . In this method lime and
sulphur do not interfere, tun^ten and vanadium
are removed as in the volumetric method, arsenic is

removed with magnesia mixture, and copper re-

mains in the filtrate from the lead molybdate.
—A. R. P.

Formation of carbon at contact substances. Kohl-
schutter and Nageli, See VII,

Patents.

Magnetic alloy sheets: Method of controlling grain
Qrowth in . V. B. Browne. U.S.P. 1,367,015,
1.2.21. Appl., 6.6.19.

Silicon steel ingots are gradually heated to about
1200° F. (650° C.), then raised to forging tempera-

ture^ rolled into sheet form, and finally annealed.

Baring rolling the necessary heating between passes

is carried out in an oxidising atmosphere and the
pressure exerted upon the sheets in the final pass or

passes is controllra in accordance with the tem-
perature, whereby a predetermined grain size is

produced in the finished sheets after annealing.

—J. W. D.

Alloy steels; Process of producing . C. M.
Johnson. U.S.P. 1,366,662, 25.1.21. Appl.,
12.12.19.

Br smelting iron oxide both ferrosilicon and ferro-

chromium are introduced into the charge of the
smelting furnace.—J. W. B.

ElectrodeSf welding rods, and soldering sticks.

E. H. Jones, and Alloy Welding Processes, Ltd.
E.P. 157,534, 14.10.19.

Mine^l graphite, retort graphite, manufactured
graphite, or a mixture thereof is incorporated with
other alloying materials in electrodes, welding rods,
and soldering sticks used for soldering etc. by the
electric arc or blowpipe, more particularly such as
are required to provide a certain amount of carbon
in the deposited metal. The quantity of graphite
employed varies from 3% for nickel steel to 4% for
cast iron.—J. S. G. T.

Vanadium; Method of recovering from its

ores. P. A. Mackay E.P. 157,555, 18.10.19.

One part of the vanadium ore, e.g.. lead vanadate,
crushed to ^)0-inesh, is added grauually with con-
stant stirring to T5 parts of fuming sulphuric acid.

When the vigorous exothermic reaction has sub-
sided a reducing agent, e.g,, sulphur dioxide or
hydrochloric acid, is added to the mass to convert
the vanadium into vanadyl sulphate. This may
also be brought about by addition of a carbonaceous
material to the mixture during the reaction. The
mass is treated with water, the insoluble lead sul-

phate and gangue are removed by filtration, and the
vanadium is recovered from the solution by elec-

trolysis, or by precipitation with alkalis.—A. R. P,

Furnaces; Heat treatment —— [for metals]. W. A.
Russell, and The Manchester Furnaces, Ltd.
E.P. 157,696, 25.8.20.

Two fires at opposite sides of the furnace are sup-
plied with only a limited quantity of air through
the fire-bare, and additional secondary air is ad-
mitted to the products of oombustion while they are
in side passages leading from the fire-boxes to the
working chaml^r ;

the secondary air is preheated by
passing it through passages in the walls adjacent to

the fire-boxes, and the waste gases are exhausted
through ports in the back and mouth of the working
chamber.—B. M. V.

Roasting furnace for pyrites, spent oxide, or the
like; Rotary . Rocholl. G.P. 326,441,
22.10.18.

The interior of the furnace is divided into a
number of cells parallel to the long axis, and a
central conveyor charges them through a series of
radial channels near the front end of the cells,

whilst the gases pass out through openings in front
of the channels into a chamber surrounding the con-
veyor, whence they pass to the scrubbers etc. This
method of construction allows the gases to be col-

lected oontinuously during the charging of the fur-
nace.—A. R. P,

Roasting and sintering; Apparatus for —

.

Fellner und Ziegler. G.P. 327,007, 7.8.19.

The material passes down a vertical shaft furnace,
and at the bottom is fed through an automatically
adjusted opening into a horizontal rotating tuTO
furnace. The hot gases leaving the latter furnace,
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in which the material is sintered, pass up the shaft

furnace and dry and preheat the material therein.

Coating iron, steely and certain other metals with

aluminium; Process for . J. Thompson, Ltd.,

W. J. Thompson, and H. E, Partridge. E.P.

158,010, 25.7.19. -

The surfaces to be coated are first ruhhed with pure

linseed oil or other suitable oil, then heated to Sum
off the oil, after which one or more coatings of oil

are applied while warm, and, finally, aluminium, or

powdered aluminium and a flux, or a paste of oil, !

powdered aluminium, and a flux is dusted or

sprayed on and the metallic articles heated to a '

suitable temperature to melt the aluminium and
flux and burn off the oil. The process is repeated

until the necessary thickness of aluminium is ob-

tained, or sh«et aluminium of desired thickness may
be sweat^ on to the aluminium coating.—J. W. D.

5Gerard isin f/ drums. S. 0. Cowper-Colea. E.P.

158,154, 20.2.20.

A SHBBARDISTNG drum is provided with a central

longitudinal heating tube or withtwo or more similar

tubes disposed eccentrically about the axis. By this

means the hot gases for heating the apparatus may
be passed through the tube or tubes and over the

whole of the outside surface of the druna, or vice-

versd, thus ensuring rapid and even heating of the

contents. The apparatus is mounted on rollers to

allow of rotation, and rests on a carriage running
on rails so that it may he moved into and out of the

furnace.—A. R. P.

Alloys; Method of preparing metallic and of

refining metals and aUoys. H. C. Hall, and
Rolls-Royce, Ltd. E.P. 168,16fl, 25.2.20.

Alloying metal or metals, before being introduced

into the molten main constituent, are granulated

and coated with oil either by melting them and
pouring into a suitable oil or by’pouring them on
to or over a roller or series of rollers immersed in

the oil.—J. W. I).

Slao; Process of and aparatus for making . J.

Lund. U.S.P. 1,366,398, 25.1.21. Appl., 13.4.18.

Molten slag is purified by charging it into a fur-

nace and heating from below, whilst an oxidising

gas is applied to the upper surface.

—

A, B. S.

Flotation ceU and method; Pneumatic ——. Flo-

tation separatory process and apparatus. J. M.
Callow, Assr. to Pneumatic Process Flotation Qo.

U.S.P. (a) 1,366,766 and (b) 1,366,767, 25.1.21.

Appl., (a) 26.4.15, and (b) ^.4.14.

(a) In order to prevent the formation of a bed of

impermeable pulp at the bottom of the separator

cell in the pneumatic flotation process, the cell is

divided into compartments by means of parallel

walls reaching nearly to the bottom and, at these

points of restricted communication between the
compartments, eddy currents are produced so as to

prevent the settling of any material. (b) An
apparatus for separating the metalliferous con-

stituents of an ore from the gangue consists of a

pulp receptacle provided with means for forming
uniformly distributed bubble within fhe pulp and
for exhausting them from the surface.—A. R. P.

SuspensionA [of ores and the like']; Method for

working up . A. Nathansohn. G.P. 325,706,

23.12.19. Addn. to 323,836 (J., 1921, 120a).

Suspensions of ores containing substances sensitive

to light, such as uranium minerals or chrome iron

ore, are subjected without preliminary treatment to

the action of li^t until the electrical charge on the

particles is modified. Addition of suletanoes semi-
tive to light, as specified in the ^inopal patent, is,

in these cases, unnecessary.—A. K. P.

L€ad;^Process for recovering from ores efc.

S. Huldt. G.P. 326,897, 9.2.18. Conv., 10.3.17.

The charge is heated electrically to a temperature
sufficient to melt it and the slag produced in the
reaction. The greater part of the lead settles out
on, and may be tapped from, the hearth, while that
vaporised is recovered as metal in a condenser from
which air is excluded.—A. R. P.

Lead; Process for the removal of from mixtures
of metallic vapours. Process ond apparatus for
separating the vapours of metals or metallic com-
pounds of greatly differing specific gravitieSj e.g,,

lead and zinc. K. Recke. G.P. (a) 325,^1,
21.10.17, and (b) 325,972, 23.10.17.

(a) Metallic vapours containing lead are passed
over precipitating agents which are decom-
posed by heat, e.g., sulphates, oarbonatee, oxides,

or carbides or a mixture of these. The lead in the
gases thereby combines with the volatile part of the
precipitating agent, e.g., sulphur trioxide from
sulphate, and the resulting lead compound is subse-
quently precipitated, leaving the vapours substan-
tially free from lead, (b) The stream of vapours
passing through a horizontal flue impinges on a
vertical wall with an extension at the upper end
sloping upwards, the height of the wall depending
on the relative proportions of the two vapours
resent. The heavier vapour is, by this means,
irected out of the flue into a separate condensing
chamber while the lighter vapour flows over the
top of the wall to its own condensing chamber. T.he

sloping extension gives the heavier vapour an
opportunity to condense or flow back along a longer
distance, so that it is almost completely removed
from the mixture.—A. R. P.

Aluminium; Process for rendering passive.

0. Pieschel. G.P. 325,943, 3.1.17.

Aluminium, especially that to be used in accumu-
lators, may be rendered passive to sulphuric acid
by treatment with amanonia, followed by heating.

—A. R. P.

Aluminium; Process and apparatus for the purifica-
tion of containing less than 1% of impuri-
ties. Physik.-Tech. Reichanstalt. G.P. 326,160,
23.1.19.

The metal is slowly heated to its melting point and
the more easily fusible alloy containing the impuri-
ties is pressed out from the mass of pure aluminium
crystals. The operation is carried out in an elec-

trically heated cylindrical tube provided with a

glass or earthenware funnel at the lower end stand-

ing on a small receptacle of similar material to

collect the impurities. A fireclay rod closely fitting

into the top of the cylinder acts as a pestle with
which to press together the purified crystals. Alu-
minium containing 0T8% Fe and 0*22% Si can be

purified by several repetitions of the process so that

the final product contains 99*95% Al. (C/. Mylius
and Mylius, J., 1921, 150 a.)—A. R. P.

Bauxite; Process of smelting—— for production of

ferro-aluminium in an electric furnace. Rhein-

ische Elektrowerke A.-G. G.P. 327,055, 16.11.18.

Addn. to 308,542 (J., 1920, 754 a).

The alumina in the slag is removed, with conse-

quent increase in value of the slag as a substitute

for carbide, by addition of iron or iron compounds
and, if necessary, of coal to the slag, with subse-

quent separation of the metallic aluminium pro-

duced thereby.—L. A. 0.
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Metdi of high mdting point, e.g., tungstenj Pro-

ceu for mdting . J. R. Qanlt. G.P.

326,^, 21.3.18.

Ies metal is melted in a crnciUe constructed of the

game mei^ and supported in a graphite crucible

lined with an oxide (rf the metal. An opening in

the bottom of the graphite crucible is closed by a
piece of the metal under treatment which melts

when the contents of the crucible are completely

fused and allows the contents to flow out.

—li. A. C.

Blast-furnace gas; Process for the dry purification

of . E. Eaffloer. G.P. 326,485, 3.4.17.

The gases are passed, first through a thin layer of

a valuable filtering medium, e.g., fine ore, coke or

coal breese, in order to precipitate the heavier

particle of metallic dust, then through a thicker

layer of a less valuable filteringmedium, e.g., ground

slag, to precipitate the lighter and finer non-

metallic particles. The former medium is changed

more frequently than the latter and, before use, is

mixed with a binding material, preferably of such

a nature as to remove the harmful acids and

moisture from the gases. Lime is most suitable for

this, as it assists in the subsequent briquetting of

the material for the recovery of the values therein.

—A. R. P.

Metallic hydrosols; Production of electro-colloidal

. Chem. Fabr. von Heyden A.-G. G.P.

326,655, 16.2.19.

Htdeosols of metals which are oxidised by elec-

trical disintegration under water are made by

carrying out the process in the presence of a re-

ducing agent, e.g., sodium hydrosulphite, catechol,

pyrogallol, hydroxylamine, or hydrazine, and of a

protective colloid. The reducing agent may be

remov^ from the solution by dialysis or by precipi-

tating the metallic colloid, washing, and re.dissoly-

ing it in the absence of air, as the purified colloid

is readily oxidisable.—A. R. P.

Agglomerates; Production of , for the blast

furnace, from fine ore, flue-dust, burnt pyrites,

and fuel. C. Giesecke. G.P. 327,248, 21.12.17.

Flue-dust, burnt pyrites, and finely divided ore

and fuel are mixed with sufficient water and pressed

into briquettes which lare sintered in a shaft

furnace, without drying. By firing the briquettes

wet they do not break before sintering.—A. R. P

.

Steel; Stable surface alloy . P. A. E. Arm-
strong. E.P. 143,829, 17.7.19. Conv., 24.5.19.

See U.S.P. 1,322,511 of 1919; J., 1920, 117 a.

Electrode for use in depositing molten metal [/or

welding], and process of making same. W. H.
Boorne. E.P. 157,509, 30.9.19.

Double magnesium salt. G.P. 328,413. See VII.

xl-electb(h:hemistby.

Electric furnaces; Operating details of . E. T.

Moore. Chem. and Met. Eng., 1921, 24, 171

—

176.

The paper is based upon a questionnaire submitt^
to steel manufacturers operating electric furnaces in

the United States. When the transformer primary
voltage employed exceeds 22,000 volts, the electric

furnace service is expensive to instal and operate.
All surges should be Kept within the closest limits

possible. Systems of installation wherein the
transformed

. axe located directly behind the
furnace, and tiHasg oocura away from the trans-
formers, require somewhat longer flexible leads than

the system of installation in which the fumai0i||tilta
at right angles to the line from the tranriorraw to
the fumaoe. In the former system, however, there

are no side strains on the electrode masts. Furnace
conductors should be installed so as to avoid un-
necessary eddy currents. With furnaces of dp to

one or two tons capacity little is gained by install-

ing double voltage control. In larger furnaces, la

high voltage should be used during part of the
melting period, and a lower voltage during the re-

fining period. The cost of electrodes amounts to

about .9% of the total operating expense of a
furnace, and that due to breakage of carbon elec-

trodes amounts to a further 7’7% on the average.

The average consumption of carbon electrodes

amounts to 39'9 lb. per ton of metal produced. A
specification of the lengths, tolerances, diameters,

ends, threading, and resistivity of amorphous car-

.
bon and graphite electrodes is detailed. The aver-

age specific resistance per inch cube at 20° C. of

carbon electrodes is not to exceed 0 002 ohm, and
for no single electrode is it to exceed 0'0025 ohm.
The average specific resistance of graphite elec-

trodes is to be 0 00036 ohm per inch cube. A new
type of water-jacketed ring for cooling the elec-

trodes and the port-holes of the furnace roof is de-

scribed. Amorphous carbon electrodes in which a
hard bonding material is used have recently been
made. Silica bricks are those chiefly used in elec-

tric furnace construction. Magnesite bricks are

being increasingly used for the construction of

parts of the furnace in contact with the charge

and for parts exposed to extremely high tempera-
tures. Dolomite has been successfully employed

for the construction of furnace bottoms. The use

of the electric furnace in the brass industry is

rapidly increasing. The power consumption varies

from 174 k.w. hrs. per ton of metal in the case of

continuous operation of induction furnaces to 240

—

500 k.w. hrs. per ton for intermittent operation of

arc and resistance types.—J. S. G. T.

Silent electric discharge; Use of the for the

detection of fire-damp and for gas analysis. G.

Erlwein and H. Becker. Wiss. Veroffentl.

Siemens Konzern, 1920, 1. 71—75. Chem. Zentr.,

1921, 92, II., 210.

Variatio.vs of current strength occur when methane

j

is present in the air flowing through a Siemens

I
ozone tube in which a constant potential difference

i is maintained. Such variations of current strength

are obtained with gaseous mixtures in which chemi-

cal action can take place between the constituents.

The presence of hydrogen or methane in air causes

a considerable increase of current strength. The

j

variations of current strength can be detected by
; means of a galvanometer of the thermo-elMtric

i type. By employing an intensifier tube in oonjunc-

tion with a relay, signals can be operated indicating

the presence of certain gases. The variations of

current strength may also be used to determine the

concentration of the gas admixed with the air.

—J. S. G. T.

Point electrical discharge in nitrogen. [Defermina-

tion of minute guantities of impurities.] M.
Pirani .and E. Lax. Wiss. Veroffentl. Siemens
Konzern, 1920, 1, 167—178. Chem. Zentr., 1921,

92, I., 200—202.

The determination of the degree of purity of in-

active gases such as nitrogen and the rare gases

presents great difficulties. An experimentsd

method for the determination of minute quantities

of impurities, e.g., a few thousandths per cent.,

is based upon the work of Franck and Hertz (Phya.

Zeits., 1916, 17, 409) on the ionisation arising from

the collisions of molecules and electrons. The cur-

rent strength of the discharge in a gas is consider-

ably increased when very small quantities of impuri-
B
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ties tfof an electro-negative character, such as

oxygen, nitric oxide, or water, are present. The
changes with time of the character of the discharge
in nitrogen between a molybdenum point and an
aluminium plate, when oxygen and water raponr,
respectively, were present as impurities, are
described. The pressure of the gas in the disAarge
vessel was 700 mm. The method enables contamina-
tion with oxygen to the extent of to be
determined, '^e procedure is complicated in the
case of contamination with water vapour, owing to
dissociation occurring. With slight modification,
the method is applicable bo the rare gases. Con-
tamination of nitrogen with fromO'1% of hydrogen
and upwards can be accurately determined.

—J. S. G. T.

S« also pages (a) 178, Fusion of carbon (Rysch-
fcewitsch). 181, Electrolytic copper (Grnbe and
Rcusz, also Grnbe). 182, Electrolytic zinc plant
(Laifit and others). 194, Electrolytic oxidation of
alcohols (Muller and Rius y Miro). 196, Property
of feeUe electrical conductors (Beboul).

Patents.

Carbon for electrodes; Apparatus for and method
of calcining , W. Hoopes, Assr. to Aluminium
Co. of America. U.S.P. 1,366,457 and 1,366,458,
25.1.21. Appl,, 20.6.19.

Coke is calcined in a closed chamber, the raw coke
being supplied at the top and calcined coke with-
drawn at the bottom. An electric current is passed
through an intermediate section of the column
of coke to heat it, and a stream of inert gas is forced
upwards through the whole column, whereby the
calcined coke in the lower sootiou ie cooled, the heat
uniformly distributed in the intermediate section,

and coke in the upper section uniformly preheated.
The gas leaving the upper end of the cnamber is

passed through cleaning and cooling apparatus
before being introduced again at the bottom of the
chamber.—J. S. G. T.

Cadmium [terminal] leads for zinc electrodes of

galvanic cells. Deutsche Gasgluhlicht A.-G.
(Auerges.). G.P. 328,639, 15.7.19.

By employing cadmium terminal leads in conjunc-
tion with aino electrodes in galvanic ceils, prac-

tically no solution of zinc occurs on open circuit.

—J. S. G. T.

Electric accumulators; Process of making negative

electrodes for . A. Pouchain. TJ.S.P.

1,366,489, 25.1.21. Appl., 13.2.20.

See E.P. 150,811 of 1919; J., 1920, 726 a.

See also pages (a) 171. Electrical purification of

gases (G.P. 325,956). 178, Copper sulphate (E.P.

147,689). 179, Ferrous oxide (U.S.P. 1,367,409);

Magnesium (G.P. 328,413). 183, Welding-elec-

trodes (E.P. 157,534). 196, Alcohol (G.P. 328,342).

XIL-FATS; OILS; WAXES.

Lubricating oils. Lichthardt. See IIa.

Detergents. Heermann. See VI.

Viscosimeter. Mallison. See XXIII.

Patents.

Oil; Extraction of from oats. P. Winds.
G.P. 327,895, 10.8.19.

Aeteb removing 12—30% of husk, the oats are
ground to give a yield of 50 to 90 % of flour or meal

;

the residue from the grinding, comprising germ,
husk, fibre, and membrane, after being pressed
between smooth rolls, is in a convenient form for
the extraction of its oil.—^D. F. T.

Detergent. Chem. Fabr. vorm. Weiler-ter Meer.
G.P. (a) 827,683, 11.6.16, and (b) 827,684, 22.6.18.

(a) Finely divided, higUy absorbent material, such
as kieselguhr or clay, is saturated with a. hydro-
carbon solvent or a chlorine-substitution product,
capable of dissolving fata: sodium carbonate and
bleaching agents may also be added. The resulting
loos© powder when mixed with water gives a turbid
liquid of great cleansing power, the finely dispersed
solid matter preventing theseparation of theorganic
solvents from the- water and collecting the dirt.
(b) Chlorinated derivatives of aromatic hydro-
carbons with from eight to ten carbon atoms, e.g.,
chlorinated solvent naphtha, and chloroxylene of
b.p. 190°—200° C., are used in conjunction with
soap and as constituents of fat-free detergents.

-D. F. T.

Washing and cleansing agents; Production of fat-
free . Elektro-Osmose A.-G. (Graf Schwerin
Ges.). G.P. 327,685, 30.7.18.

Clay or similar material, preferably refined, is

mixed with sulphite-cellulose waste liquor end
waste liquor obtained in the alkali treatment
of vegetable materials, in such proportion as to
ensure a fairly permanent suspension of the silicate
during washing. The waste liquors, which are con-
veniently used in a purified and concentrated form,
increase the cleansing power of the clay by their
ability to form a lather.—D. F. T.

Soaps and washing materials; Manufacture of .

C. H. Boehringcr Sohn. E.P. 139,776, 1.8.20.
Conv., 21.11,18.

See G. P. 323,804 of 1918; J., 1920, 756 a.

Alcohols. G.P. 327,610. See XX.

XUI.-PAlWTSj PIGMEWTS; VABMISHES;
BESINS.

Turpentine oil; Newmethodsforthe cxamiiwiion of
. H. Salvaterra. Chem.-Zeit., 1921, 45, 13^

135, 150-151, 15&-159.

Tue method of Tansz (J., 1918, 554 a), depending
on the determination of the acid liberated by the
action of mercuric chloride on turpentine in methyl
alcohol solution, yields untruetwortby results in that
the acid liberal varies with the time of reaction
and the origin of the turpentine. A further method
of Tausz {loc. cit.) in which 20 c.c. of turpentine
is sliaken with an aqueous solution of 70 g. of mer-
curic acetate in the presence of a little methyl
alcohol, followed by heating for 3 hrs. on the water-
bath under .a reflux condenser and subsequent
steam-distillation, the steam-distilled adulterant
being measured in a burette, gave reaults on turpen-
tine adulterated with solvent naphtha, petroleum
benzine, and tetralin agreeing to 1 % . The method
failed, however, when wood turpentine was present,
this product giving a distillate of 10—15% . TTie de-

termination is most conveniently carried out by a

modification of Henderson and Agnew's method
(Chem. Soc. Trans., 1901, 95, 291) employing yellow
mercuric oxide in acetic acid in place of mercurous
acetate. The method of oxidation with a mercuric
salt, and weighing the reduced mercurous salt as

mercurous chloride (Tausz, loc. cit.), is untrust-
worthy, the results varying with the origin of the

turpentine, as also are the methods of Nicolardot
and Clement (J., 1910, 501) and Kriewr (J., 1915,

746). The broraination method of Allina and Sal-

vaterra (J,, 1920, 697 a) for the estimation of

petroleum benzine in turpentine has been modified

to serve also for the estimation of aromatio hydr^
carbons as follows:—12 g. of sodinm bromate in

10 c.c. of water is placed in a 600 c.c. dalsen flask

and 20 c.c. of the oil under examination added.
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Hy<liol)r<Haio acid (ep. gr. r38~-l*49) is then added
from a hurette^ 1 o.c. at a time, cooling after each
addition, and preferably in the absence of daylight,
until the bromine colour persists for 5 mins. The
cooling is then arrested, the contents of the flask

brought to 30° C., allowed to stand at 20°—25° C.
for 15 mins., neutralised with solid sodium car-

bonate, and decolorised wfEh finely-powdered
arsenious acid. The Olaisen fiask side-tube filled

with glass wool and heads is then attached and the
contents of the flask steam-distilled until three con-
secutive 6 o.c. portions of aqueous distillate do not
contain more than OT c.c, of oil. A total distillate

of 60 c.c. is usually sufiicient. In the presence of

wood turpentine it is advisable to add an excess

of 2 c.c. of hydrobromic acid 10 mins, after the
completion of the hromination. Wood turpentine

is most conveniently detected by the preliminary
application of the Halphen colour test in which a

wine- to blood-red coloration appears when bromine
vapour is allowed to act on a carbon tetrachloride

solution of the oil in presence of phenol. The
hromination method gives a maximum error of

r25%, but fails in the presence of tetralin as an
adulterant, about 70% only of this solvent being
recoverable in the distillate. The conversion of

turpentine into a halogenated addition product
non-volatile in steam forms the basis of the follow-

ing method for the estimation of adulterants:—
10 c.c. of the oil is placed in a 1 litre Claisen flask

and a solution of 40 g. of iodine and 52 g. of mer-
curic chloride in 100 c.c. of alcohol added from a
burette with constant cooling. The flask is left in

the dark for 6 hrs., strong potassium iodide solution

is then added to dissolve the mercuric iodide, the
solution decolorised with sodium thiosulphate and
neutralised with soda. 200 c.c. is then steam-dis-
tilled into a half-litre flask, the neck of which is

graduated in OT c.c. divisions and which contains
JOO c.c. of water. The volume of distilled oil is

read off 30 mins, after the end of the distillation.

An apparatus correction, obtained by running
blank tWts on turpentine adulterated with known
and increasing amounts of adulterant, is advisable.

Comprehensive test analyses with the method
showed a maximum error of 0*5%. Tlie difference

between the yields from the mercuric acetate
method and either of the halogen addition methods
when multiplied by the factor 10 gives approxi-
mately the proportion of wood turpentine present
in the sample.—A. de W.

Jtesin; New synthetic from hemylaniline. W.
Herzog. Oeaterr. Chem.-Zeit., 1921, 24, 16—17.

A MixTTJBB of benzylaniline, 9, formaldehyde (40%),
10, water, 20 g., and concentrated hydrochloric
acid, 1 C.C., is heated for 1 hr. under a reflux con-
denser

; the liquid is then decanted from the resin-

ous subfitanoo which is formed, the latter washed
with 1m^ water and dried at 110° C. About 8*5 g.
of transparent, light-coloured resin, resembling
colophony, is obtain^. The resin is soluble in ben-
zene and in trichloroethylene^ the solution being
suitable for use as varnish; it is soluble in hot, but
not in cold, turpentine.—W. P. 8.

Orthodichlorohenzol solvent. Suggestions for its

application in the paint and varnish industry
and as a canstitwent of fumigating paints. H. A.
Gardner. Paint Manuf. Assoc., U.S.A., Circ. 116,
Peb. 21. 7 pp.

The crude liquid mixture of p~ and o-dichloro-
^nzene, obtained in the purification of p-dichloro-
be^ene which forma its chief constituent, is mis-
cible with almost ^1 the liquids used in paint and
vanish manufacture. In connexion with its use in
this dir^tion and independently, it possesses
marked insecticidal properties and is of value for
cora^ting warehouse insects, clothes moths, cock-
roaches, and house insects generally.—H. F. T.

Phenolic hexamethylenetetramine compounds, M.
Harvey and L. H. Baekeland. J. Ind. Eng.
Chem., 1921, 13, 125—131.

ly* hexamethylenetetramine addition products of

di-m-cresol, di-p-cresol, mono-o-cresol, triphenol,

quinol, resorcinol, and carvacrol have been pre-
pared; they are crystalline substances having no
definite m.pt. When heated to near their point of

liquefaction they are converted into resinous sub-

stances of the bakelite type.—W. P. S.

Furfural. Monroe. See XX.

Patents.

Sulphide composition \_piQment'] for painting which
resists the action of heat ajid light. Y. Nishi-
zawa. E.P. 156,971, 25.11.19.

Neutral or almost neutral organic compounds con-
taining at least two hydroxyl groups, e.g.f esters

or salts of tartaric or polyhydroxystearic acid,
glycol, saccharides, etc. when mixed with zinc sul-

phide in the proportion of 1 mol. to 20—40 mols. of

the sulphide, render it stable to light and heat.

Admixture may be effected by kneading the dry
pigment with the hydroxy compound or an aqueous
solution of the same, by precipitating the zinc sul-

phide in preface of the hydroxy compound, or by
oo-precipitatiou of the sulphide with an insoluble

derivative of the hydroxy compound, e.p., zinc

tartrate.—A. de W.

Coke: Drying for use as pigment. A. Metzner.
G.P. 328,529, 15.8.19.

Coke is quenched with water as it is withdrawn
from the retorts, and is charged while still hot into
rotating vessels in which it is reduced to a fine dry
powder.—L. A. C.

Zinc white; Preventing the harmful effect of in
mixtures containing colours sensitive to light. A.
Eibner. Q.P. 328,648, 14.4.15.

Zinc white is boiled with zinc sulphate, zinc

chloride, sodium bicarbonate, or phosphoric acid,

and the basic compounds formed, which contain at

least 12—14% of insoluble sulphate, chloride, car-

bonate, or phosphate, arc dried and may be heated
to low incandescence to increase tlie covering
power.—^L. A. 0.

Phenol-aldehyde condensation products; Solutions

of . G. H. Howse. E.P. 156,896, 13.10.19.

Benzyl alcohol with or without nitrobenzene, and
certain aliphatic and aromatic substances, oils,

resins, rubber, waxes, cellulose, pigments, etc., is

claimed as a solvent for phenol-aldehyde resins for

producing a varnish, e.g., benzyl alcohol 3 pts. and
nitrobenzene 25 pts., are used with synthetic resin

80 pts., methylated spirit 32 pts., and methyl ethyl

ketone 10 pts., all by weight.—A. de W.

Siccatives; Production of . G. Ruth and E.
Asser. G.P. 327,374, 18.2.19.

Naphthenates soluble in solvent naphtha and
applicable as siccatives are obtained by heating
naphthenic acids with oxides or carbonates of

chromium or aluminium at 240°—260° C. and
pelling any unsaponifiable matter at 350° C., or by
precipitation of an alkali naphthenate with an
aluminium or chromium salt, wa.shing and drying

the precipitate and finally fusing it at 240°—350° C,

—D. F. T.

Siccatives and substitutes for linseed oil varnish

or oxidised linseed oil; Production of . G.
Kuth and E. Asser. G.P. 327,375, 21.6.19.

Addn. to 327,374 (c/. supra).

By heating aluminium or chromium naphthenate

with magnesia, calcinm hydroxide, or zihe oxide at

200° C. or at 160° C. under a pressure of 10 atm.,
b2
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products are obtained which alone or mixed with

other naphthenates, resins, drying oils, or marine

animal oils can be used as siccatives, or as a sub-

stitute for linseed oil varnish or oxidised linseed

oil.—D. F. T.

Celhdose- and spirit-varnishes; Method for soften-

ing , G. Ruth and E. Asser. G,P. 327,376,

13.6.19.

Fob softening cellulose- or spirit-varnishea a castor

oil substitute consisting of an ester of naphthenic
acid with glycol or glycerol is added.—D. F. T.

Ckloronaphthalenes; Improvement of the te.chnieal

mixture of used as a substitute for resin,

Deutsche Conservierungsges. m.b.H. G.P.
327,704, 6.10.17.

The mixture of chloronaphthalenes is submitted,
at 215° C., to the action of a current of air or
neutral gas for the removal of the volatile con-
stituents; the residue gives rise to practically no
hydrogen chloride, and is not injurious to the health
of workers.—^D. F. T.

Lead sulphate, E.P. 157,554. See VII.

Anti-foulmg paintr. E.P. 156,827. See XIXb.

Xrv.-IHDIA'BUBBEB; GUnA'PEBCflA.

Scvea latex; Coagulation of . G. Vernet. Bull.

Caoutchoucs, Inst. Colon, de Marseille, 1919, 107—121 .

The author reviews the general theory of latex

coagulation and the methods of effecting the separa-

tion of rubber from latex by evaporation, centri-

fumng, and apontaneoue coagulation. For the
ordinary methwis of coagulation the only generally

applicable l^pothesis is that coagulation depends on
the conversion of the albuminoid matter of the latex

into an insoluble condition. A suggestion is made
that any advantages possessed by the Brazilian wild

rubber may be due to the effect, on the freshly pre-

pared coa^um, of special types of micro-organisms
peculiar to the district.—D, F. T.

"Rubher; Action of certain organic accelerators in

the vtUcanisation of . G, D. Kratz, A, H.
Flower, and B. J. Shapiro. J. Ind. Eng. Chem.,

1921, U, 67—70.

The activity of synthetic nitrogenous organic sub-

stances (aniline, its homologues and closely related

bases) as accelerators is not proportional to the dis-

sociation constants of the original substances, and,
with the exception of closely related series, no
definite relationship exists between the activities

and dissociation constants- Substances which de-

compose or dissociate into other substances of acid

character, or react to form acid substances, do not
accelerate unless a neutralising substance is pre-

sent. Vulcanisation may be effected by heating

rubber in a closed vessel with a concentrated

aqueous solution of ammonium sulphides (bydrosul-

pbide and polysulpbide).—^W. P. 8.

Patents.

Vulcanisation of rubber, reclaimed rubber and
similar mixtures on metals. Felten und Guil-

leaume, Carlswerk A.-G. G.P. 326,541, 10.10.18.

A LATER of adhesive, viscous material, which is not
absorbed by nibber, is interposed between the

"tnbber and the met^; the intermediate- and b;f-

products obtained in the manufacture of synthetic

rubber are suitable for the purpose.—D. F. T.

Vulcanised products; Productvm of soft and elastic— Farbenfabr. vorm. F. Bayei* und Co. G.P.
326,819, 20.2.17.

VuLCANiasD products of great strength and exten-
sibility are obtained by adding antimony pent<ttide

to the raw mixture; the result^ a red vulcaniaate
of greater softness, extensibility, elasticity, and
toughness than those obtained with ‘‘ ^Iden
antimony ” or “ Japan red.*’—D. F. T.

Materials resembling rubber or linoxyn; Manufac-
ture of . G. Ruth and E. Asser. G.P.
327,913, 18.2.19.

A FEEBLY alkaline solution of an alkali naphthenate
is treated with an aluminium or chromium solution
until a salt of hexanaphthenecarboxylic acid fc-

methylcyclopentanecarboxylic acid) begins to De
precipitated; in this way the unpleasant odour
of the naphthenates is removed. The naphthenates
obtain^, when heated to 170° C., yield very viscous

solutions resembling solutions of rubW^ whilst at
300° C. a horny mass is produced which gives mobile
solutions in turpentine, pine oil, and solvent
naphtha.—D. F. T.

Rubber; Means Tparchmeniised or vulcanised paper
coverings] to be employed in connexion ivith the

conservation, or storing, of —— in sheet form.
J. Y. Johnson. From Diamond State Fibre Co.
E.P. 157,673, 30.4.20.

XV.-LEATHEB; BONE; HOBN; GLUE.

One hath chrome [tanning'] liquor) and their
analyst). W. Klsbcr. J. Amer. Lea-tW Chem.
Assoc., 1919, 14, 629—626.

CoMMERcuL chrome tanning liquors may contain
alnminium, iron, sodium, ^lorides, and organic
acids in addition to chromium and SO.. A portion
of the liquor is oxidised with sodium peroxide,
boiled, filtered, the 0,0, (a) estimated in the
filtrate and Fo,0, (b) in the precipitate. The total

acidity (c) is obtained by titrating the boiling solu-

tion with JT/IO alkali, using phenolphthalein as in-

dicator. A third portion is treated with ammonium
chloride and ammonia, filtered, the precipitate
washed, dissolved in hydrochloric acid and re-pre-

cipitated as before. The precipitate is ignited and
weighed ns 0,0,, Fe,0„ and Al.O, (d), and the
SO, is estimated in the combined filtrates. These
ofwrations are repeated a'ith a fourth portion sub-
stituting ammonium sulphate for the chloride and
sulphuric for hydrochloric acid. The chlorides are

estimated in the combined filtrates. The total soda
(Na,0) is (Stained by repeating the operations as

for the third portion; the combined fiiltiites are

evaporated with excess of nitric acid, ammonium
salts decomposed, the residue moistened with sul-

phuric acid, ignited to constant weight and weired
as sodium sulphate. The “ total relative acidity

”

or ratio of grm.-molecular weights of monobasic
acid to grm.-molecular weights of chromic oxide is

given by 6c /a. The amount of SO, combined with
Na',0 as Na,SO, is deducted from the total SO, and
the difference is “ acid SO,.” The “ organic
acidity ” is the difference between the " total rela-

tive acidity” and 152'2 (acid S0,)/40‘03a; A1,0,=
d-(,a+h). A1,0, and FOjO, are considers to be

present as the normal sulphates' and 80, calculate
to be BO combined is subtracted from the “acid
SO..” The difference is SO, combined with CW,.
“ Basicity ” is replaced by “ acidity of Cr,ft

"

given by the formula :-^SO, combined with

0,0, /40'03)/ (total Cr,0,/162’2), which ratio gives

the number of (OH) groups of Cr,(0H), replaom by

acid radicles.—D. W.
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Chrome [tanning] liqutM-; Effect of concentration
of on the absorption of its constituents by
hide tabstasue. A. W. Thomas and M. W. Kelly.

J. Ind. Eng. Chem., 1921, 13, 65-67.

Ths curve showing ihe results of a 2-day test on
the absorption of diromium by hide powder eloped
steeply downwards after the concentration of the
liqnor exce^ed approximately 16 g. of chromic
oxide per litre in a solution of the composition
Cr(OH5SOj, and reached a minimum when the con-
centration of chromic oxide was 147'5 g. of chromic
oxide per litre, this minimum being maintained
up to a concentration of 202 g. per litre.

—W. P. S.

Gayacan. G. L. Terrasso and J. F. Anthes. J.
Amer. Leather Chem. Assoc., 1919, 14, 700—701.

Gxitacan {Coesalpinia melanocarpa, Griseb.), of the
family Legumirwsce, is an undersized tree growing
in subtropical Argentina, yielding seed pods locally

utilised as tanning agents. Analysis of a ground
sample by A.L.C.A. methods showed tans ^'53%

,

non-tans 37'21%, insolubles 28‘86%, water 11‘4%,
sugars (as glucose) 21'1 % . Guyacan resembles divi-

divi. Its tannin gives a blue-black colour with iron
alum, and no precipitate with bromine water. It

gives a pale yellow leather which is distinctly

plump, soft and pliable.—D. W.

Tanning extracts; Preparation of for analysis.

R. H. Forbes. J. Amer. Leather Chem. Assoc.,

1920, 15, 21—25.

Expskjmbnts on the extraction of harks, woods,
leaves, etc., show that a percolation method is

essential for complete extraction owing to the re-

absorption of tanning materials by cellulose, starch,

and albuminoids. The percolation method must be
modified to suit the material under examination.
Continuous extraction at steam heat is suitable for

most woody materials, but for canaigre percolation

at 50°—55° C. is best. The use of an asbestos filter

is necessary to avoid loss of tanning materials.

The extractor consists of a Soxhlet fitted with a
rubber stopper carrying a 250—500 c.c. funnel fiUed

with water and the stopcock so turned that 500 c.c.

of liquid will pass through in 4 hrs. A tank
8’—10' deep has a bottom perforated with holes to

receive the rubber stoppers through which the
lower ends of the Soxhlet apparatus project. The
tank is filled with water at the desired temperature.

—D. W.

Tanning materials; Extraction of [for onolysis]

with different extractors. F. P. Veitch. Bulletin

90, U.S. Dept. Agric. J. Amer. Leather Chem.
Assoc., 1920, IS, 119—122.

A COMFABISON of results obtained by extracting
different tanning materials with three kinds of ex-
tractots, viz., Soxhlet, Koch, and continuous (Zul-

kowsky). The continuous form yielded the highest
amount of soluble solids. Tannin was highest with
the continuous extractor except in the case of

sumach, where the Koch apparatus gave the best
result.—D. W.

Tannin; Discussion of the methods for the deter-

mination of . F. P. Veitch. Bull, 90, XJ.S.

Dept. Agric. J. Amer. Leather Chem. Assoc.,

1920, 15, 122—127.

Att^pts to estimate tannin by precipitation with
ferric salts, aluminium hydroxide, caustic soda, and
geliatin,or byneutralisation with calcium hydroxide
gave results inferior to those obtained by the hide
powder method. This method yields inaccurate re-

sults due to a continuous absorption of solids from
the solution by the filter paper during the deter-
mination of swuhle solids and the absorption of
colouring matter and other non-tannin matter by
the hide powder.—D. W.

Strap, harness and side leather^Analyses of differ-
ent tannages of . L. M. l^itmore. J. Amer.
Leather Chem. Assoc., 1919, 14, 567—576.

Thb results of analyses conducted by the U.S.
Bureau of Standards on leathers supplied' for
Government use during the war are given. The
petroleum spirit extract and the mineral acidity
most frequently failed to come within the s^i-
fications. The Government specifications for har-
ness leathers required 15—20% of grease, but the
analyses show that it is impossible to comply with
specifications which require a definite amount of
grease. The grease content in the samples ex-
amined varied from 8*1% to 45*7%. A maximum
should be stated for leathers sold by weight, and a
minimum for those sold by area. Ash, water-solu-
ble matter, glucose, salts, and acidity maxima can
be complied with by tanneries run with chemical
control. The degree of tannage varied consider-
ably, and 15° should be allowed between the maxi-
mum and minimum.—D. W.

P.ATENT8.

Phenolsulphonic acids; Preparation of condensation
products [tanning agents] from . F. Hassler.
G.P. 328,340, 9.12.13.

Condensation products with tanning properties

are obtained when phenolsulphonic acid or its

homologues are heated with the sulphonic acids of

aromatic hydrocarbons, particularly the coal tar
hydrocarbons of carbolic, creosote, and anthracene
oils. The sulphonation product, obtained by the
action of concentrated sulphuric acid at 100° C. on
Russian f^troleum, may also be utilised. The sul-

phonic acids are heated together for some hours at

about 100° C. until no further increase is observ-

able in the precipitate obtained from a small test

portion on the addition of gelatin. The reaction

may be facilitated by the addition of a condensing
agent, such as phosphorus trichloride, thienyl

chloride, anhydrous aluminium sulphate, or boric

acid. The condensation products are soluble in

water, give heavy precipitates with gelatin, and
violet colorations with ferric chloride. The con-

densation products of phenolsulphonic acid with
benzenesulphonic acid and with naphthalene
sulphonic acid both form viscid or almost solid

mas.ses, soluble in water to a clear, almost colourless

solution.—G. F. M.

Glue; Manufacture of bone or hide which re-

mains liquid in the cold. Luftfahrzeugbau
Schiitte-Lanz. G.P. 328,692, 9.12.17. Addn. to

325,246 (J., 1920, 827 a).

Foemaldehyde and alum are added to the glue

solution in addition to formic acid or a formate, as

described in the chief patent. The product does

not coagulate for .several d.ays, and after coagula-

tion is insoluble in water.—L. A. 0.

XVL-SOILS; FEBTIUSEfiS.

Soil studies. I. Influence of fertilisers upon the

productiveness of several types of soil. II. Influ-

ence of fertilisers and plant growth upon soil

solubles. W. H. Jordan. New York Agric. Exp.
Stat. Bull. 473. Mar., 1920. 27 pages.

The growth of barley under hot-house conditions

on the eleven types of soil examined was influenced

very little by the application of either muck or leaf

mould. In the first year farmyard manure failed

to produce additional growth, but in the second

year satisfactory results were obtained. The pro-

ductkin with commercial fertilisers was ranch

larger than with stable manure containing the

same quantities of nitrogen, phosphorus, and
potassium. The increase in jdeld was not propor-

tional to the increased application of fertihsers.
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Slaked lime applied along with stable manure gave
very irregular results according to the type of soil.

Nitrogen was the only ingredient of the artificial

fertilisers which had any marked influence upon
the growth of the barley. Under hot-house condi-

tions the soils (one hi^ly productive and one far

less productive) appeared to supply sufficient quan-
tities of phosphorus and potaMiura for luxuriant
growth. The application to the soils of soluble

compounds of nitrogen, phosphorus, and potassium
materially increased the amount of water-soluble

substances in the soil. These were utilised by the
plants and the reduction in the amount of soluble

matter was rapid even before the plants had at-

tained consideirable growth. In the later stages the
water-soluble material remained practioally con-
stant and about equal to that in the soil carrying
no crop.—W. G.

Sydrogen-wn concentration of certain three-salt

nutrient solutions /or plants. A. 6. McCall and
J. R. Haag. Soil Sci., 1920, 10, 481-485.

The hydrogen-ion concentration of the six typos of
three-salt nutrient solutions described by Living-
ston and Tottingham (Amer. J. Bot., 1918, 5, 337

—

346) have been measured. In general, with any one
type, the hydrogen-ion concentration of the solution

is a function of the volume-molecular proportion
of the dihydro^en phosphate salt present, the
sulphates and nitrates apparently playing only a
minor part. The types containing KH,PO, have a
lower hydrogen-ion concentration than those con-
taining either Mg(H,PO,), or Ca(H,PO,)j. The
variations in plant growth, with any one type of

solution, could not be correlated with differences in
the hydrogen-ion concentrations of the solutions.

-W. G.

Carbon bisulphide; Behaviour of when injected

into the sod and its value as a control for the root-

form of the woolly apple aphis. B. R. Leach.
Soil Sci., 1920, 10, 421-451.

The diffusion of carbon bisulphide in the soil is

influenced by the soil type, the soil moisture, and
the depth and arrangement of the holes where it is

introduced. The soil moisture is the limiting
factor. Variations in temperature throughout the
growing season apparently do not affect the attain-
ment of maximum diffusion. It was not found
possible at any time during the year when soil con-
ditions were favourable to apply carbon bisulphide
in an amount sufficient to kill the aphis without
causing direct injury to the roots and indirect
injury to the branches and foliage of the apple
trees.—W. G.

Java indigo plant. Davis. See IV.

Patents.

Fertiliser dryers. J. P. Hamler, Assee. of P. J.

Hamler. E.P. 143,846, 6.5.20. Conv., 28.5.19.

The apparatus consists essentially of two concentric
drums united at their ends only, with a space
between them through which steam circulates under
pressure. The outer drum has a plain surface

;
the

inner one is of light material and has a corrugated
surface; this feature gives increased heating area,
allows for contraction and expansion and offers

greater resistance to steam pressure, and enables
stay-bolts and rivets to be dispensed with. A
central shaft passes through the inner drum, and
carries arms terminating in blades shaped to con-
form to the corrugations of the drum

;
the absence

of rivets permits of a very small clearance between
the blades and the drum and thereby prevents the
formation of a cake, with cons^uent loss of heat
at the surface.

_
The apparatus includes devices for

loading and discharging the material; it is also
provided with a chamber in coq^munication with

the inner drum for drawing off raponrs, a
diaphragm across the chamber serving to prevent
the escape of small particles of dried material.

—W. J. W.

Lime for use as fertiliser; Manufacture of . R.
Mandelbaum. G.P. 328,22p, 22.12.18.

Limb or lime marl is either heated in a closed
furnace, or is heated in an open fnrnace and then
immediately treated with jnst sufficient water to
convert it into calcium hydroxide, and with carbon
dioxide.—^L. A, C.

Potassium nitrate etc. G.P. 306,334. SesVII.

XVII.-SUGABS ; STARCHES ; GUHS.

Sw-gar; Balance of chlorine during the manufacture
of and the chlorine content of heetroot. E.
Saillard. Comptes rend., 1921, 172, 283—2^.

Beetroots contain on the average 0*016% of

chlorine, of which 80% passes into the molasses and
19% into the diffusion residues during the mann-
fa^sturo of sugar. In the plant the petioles contain
the highest percentage and total amount of
chlorine.—W. G.

Carhonatation; Influence of the amount of lime
used in on the purify and the calcium
content of the clarified juice. V. Stanek. Z.
Zuckerind. Gzechoslov., 1920, 45, 53—55.

When, owing to the use of frozen or altered roots,
the raw juice contains much more than 01% of
invert sugar, the organic acids that are formed as
the result of the action of the lime on the dextrose
and Icevulose increase to a marked degree the
calcium content of the filtered and clarified juice.
When such inferior roots are being sliced, the best
results in respect of a high quotient of purity and
a low calcium content are obtained by using a triple
saturation process, the procedure generally being
to add 2*3—^'6% of lime to the raw juice, carbonate
to an alkalinity corresponding to about 0*10% OaO,
filter, acid 0*55% more lime, carbonate to 0*05

—

0 06%, filter, carbonate to O’OOl—0’003%, and
finally boil.—J. P. 0.

Clarification, of sugar juice ; Increase in the quotient
of purity effected hy the defecation, sulphitation,
o-nd carhonatation processes for the . A.
Schweizer. Arch. Suikerind. Nedcrl.-Indie, 1919,
27, 2013—2016. Int. Sugar J., 1921, 23, 106—107.

Generally in Java in determining the increase in
the quotient due to clarification, the sample of mill
juice is allowed to stand for ^ hr. in order to allow
the suspended matter to subside, and the entangled
air to escape, before observing the Brix reading.
J. S. de Haan (Arch. Suikerind. Nederl.-Indie,
1919. 27, 1897—1906) suggested that inore correct
results would he obtained if the juice were filtered
through paper or else centrifuged in a Sharpies
machine, but it is pointed out that the clear liquid
thus obtained would not correspond to that entering
the factory, since the filter paper w’ould adsorb cer-

tain of the impurities, and others would be separ-
ated by the high-speed centrifuging. A centrifugal
machine may, however, be employed for the removal
of the suspended matter, provided its speed is not
more than 2000 revs, per min.—J. P. 0.

.Decolorising carbon (f* Carbora^n’*)^ Stanek’

s

nuthod of using for the purification of
liquors in the refinery. V. Skola. Z. Zuckerind.
Gsechoslov., 1920, 43, 89—95.

Staneh^b method of passing the liquor to be treated
throu^ a layer d decolorising carbon, in the form
of a cake in a filter-preee (Gr.P., 317,449; J., 1930,
380 a), is stated to have the following advantages
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compared wUli tbe usual treatment with animal
charcoal :—The amount of water necessary for
sweetening off is at least 10 times less, and the lose

of sugar 6 times lees; the quotient of purity of the
wash-waters falls more slowly

;
and the duration of

filtration is much shorter.—J. P. 0.

Filiering materials consisting of carbon together
with other sabstances [/or use in sugar refining],

Daude. Z. Ver. Deuts. Zuckerind., 1921, 13—32.

'Ehe processes of more than 30 German Patents re-

lating to this subject (from G.P. 307 to G.P.
^,^6) are described in order.—J. H. L.

[Sua®!' sugar products etc.;] Electric oven for

the rapid determination of moisture [in ].

G. L. Spencer. J. Ind. Eng. Chem., 1921, 13,

70—72.

The drying capsule is of metal and has its bottom
closed with Monel metal filter cloth; the capsule

fits tightly into an opening in an annular channel
in the oven, this channel being connected with a
vacuum pump. A regulated supply of air is

admitted to the oven and is heated by means of an
electrical resistance in the oven. By the use of this

oven, raw sugar may be dried in 10 mins, and cane
bagasse in 30 mins.—W. P. S.

Maise cols. La Forge. See XIXa.

of the yeast crop, and within such limits ammoni-
acM nitrogen is a complete substitute for an aqual
weight of Organic nitrogen. Even when the seed-
yeast is poor in nitrogen and therefore contains no
reserve which can be drawn upon for reproduction,
the yeast will develop well at the expense of
mixtures of organic and ammoniacal nitrogen in
suitable proportions.—J. H. L.

Alcoholic fermentation; Application of the pre-
ci^tometer, and of an apparatus for the deter-
mination of catalase, to the study of the course
of . K. Schweizer. Bull. Assoc. Chim.
Suer., 1920, 38. 163—171.

The simplest and most rapid means of measuring
yeast growth in the course of fermentation experi-
ments is to centrifuge a few c.c. of the mixed
culture, after addition of sodium carbonate solu-
tion, in a tube with a narrow graduated end (pre-
cipitoinctcr), for 5 mins, at 2000 revs, per min.,
and to measure the volume of the deposit. An
apparatus devised by Koeatlcr (Jahresb. Molkerei
Ruette, 1909) for the determination of catalase, is

recommended by the author for the measurement
of the gas evolved during fermentation.—J. H. L.

P.1TEXT.

Glycerin fermentation residues. G.P. 326,728.

See I.

Patent.

Adhesive; Production of an . H. Werner.
G.P. 327,377, 29.11.17.

Sawdust is mixed with water and bacteria cultures,

and after a pasty consistency is attained, a part of

the mixture is subdivided and placed in vessels con-

taining shavings, casein, and a decoction of sea-

weed. The subdivision is repeated once or twice

more, the various fractions being then re-united

with the remainder of the original mixture. After

thoroughly mixing, the supernatant liquor is

separated from the sediment and concentrated or

dried.-D. F. T.

XVIII.—FEBMENTATIOW INDUSTRIES.

Saecharase [invertase] preparations; Preparation

of highly active . 0. Svanberg. Z. physiol.

iChem., 1921, 112, 104—110. (Cf. J., 1920, 036 a,

795 A.)

It was not found possible to separate invertase

from yeast gum by means of filtration through a

membnaue. This observation coincides with Euler
and Fodor^s assumption that there is a relationship

between the two substances. No improvement in

the purity of invertase preparations was observed
when they were filtered through a membrane
instead of being dialysed.—S. 8. Z.

Yeast manufacture by the aeration method; Re-
placement of malt combs by ammonium salts in

. A. Wohl and 8. Scherdel. Z. angew.
Chem., 1921, 34, 41—45.

In experiments with a 2'5% sugar solution, con-
taining the necessary inorganic salts, and also

organic nitrogen in the form of an extract of malt
combs, the authors studied the effect of replacing
this organic nitrogen, partially or completely, by
Bquivalent amounts of ammonium phosphate. It
is concluded that ammonia cannot replace the whole
of the organic nitrogenous nutriment without
seriously affecting the reproductive and other
activities of the yeast

;
but it may replace a certain

proportiem (about 60% in the author*’ experimento)
Without impairing either the quality or quantity

XIXa. -FOODS.

ililk preservative ; Mustard oil as . P. Post.

Pharin. Wcekblad, 1921, 58, 131—138.

Addition of mustard oil to milk, in the proportion

of 20 drops per litre, retards development of micro-

organisms, and samples so treated may be kept
unaltered for about four days at normal tempera-
ture. The treatment does not affect determina-

tions of specific gravity, fat, acidity, total solids,

alcohol test, ash, nitrate, chloride, preservative

agents, specific gravity, and refraction of serum, or

the polarisation. Mustard oil depresses the

freezing-point of milk to an extent dependent on
the fat content; the error may be almost entirely

eliminated by shaking the milk with 10% of sesame

oil. For lactose estimations the filtrate from the

asaprol treatment (cf. Salomon and Diehl, J., 1919,

301 a) is freed from mustard oil by shaking it three

times with petroleum ether; and for albumin
estimations the milk must first he mixed with

alcohol and the mixture evaporated to half its

volume. Catalase cannot be estimated in milk

samples which have been treated with mustard oil.

—W. J. W.

Milk; Apparatus for determining the catalase con-

tent of . A. Machens and F. Cordes. Milchw.

Zentr., 1921, 50, 25—27.

Two bottles are connected at their shoulders by a

short length of glass tube fitted with a three-way

tap
;
one bottle is provided with a tubulure at the

bottom which is connected with a vertical

graduated tube. Water is placed in this bottle so

that the level rises to the zero mark of the

graduate tube and 15 c.c. of milk is placed in the

other bottle
;

both are closed with stoppers, the

three-way tap is turned to put them in communica-

tion with the atmosphere, and the whole apparatus

is pl(«»d for 15 mins, in an incubator at 37° C.

Five c.c. of 1 % hydrogen peroxide is then added to

the milk, the tap is turned to connect the battles

with each other, and the apparatus kept at 37° C.

The increase of pressure due to the liberation of

gas from the mixture of milk and hydrogen

peroxide is measured by the rise of the water level

in the graduated tube.—^W. P, 8.
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X^.
Chem., 1921, U2, 53-54.

Cbeatink is extracted from meat «traot with abs^

alcohol on a water-bath and

crystallisation after remoT'n.g,
a
®

tillation; 1 kg. of extract yields 25—30 g. of air

dry creatine.—S. S. Z.

Proteins; Demonstration oj

Jf. Troensegaard. A. physiol. Chem.,

1921, nil 8&-103.

The author advances a theory that the protein

molecule is mainly compel of heterocyclic com-

pounds, and in substantiation of this theory experi-

ments are described in which the presence of

substances in gliadin and gelatin is demonstrated.

(C/. J.C.S., Mar.)—S. S. Z.

Proteins; Free amino grou'ps

Edlbacher. Z. physiol Chem., 1921, 112, 80—85.

(C/. J., 1920, 796 a; 1921, 126 a.)

Casein was methylated with dimethyl sulphate and

hyd™ L. The N-methyl value was detmmined

in the various f ractions. The results obtain^ were

as follows N-methyl value of the monoamino acid

fraction 0, of the histidine-arginine fraction 7 5,

of the lysine fraction 73‘4.—S. S. Z.

Cocoa and its products; Determination of them

ftramfrin— . R. V. Wadsworth. Analyst,

1921, 46, 32—37.
.

Ten g. of the sample (previous removal of

necessary except in the case of cacao beans) is raix^

with sT of magnesia and 14 c.c. of water, and the

paste is dried partially, but ’’<>* ““Pfoff'y-

Lter-bath; after 30 ""^*5

a reflux condenser for 30

tetrachloroethane, the

canted through a filter, and the

acain extracSl with tetrachloroethane (120 c.c.).

S united extracts are distill^ until the volume

is reduced to about 5 c.c.;
‘“’ig hrs

cooled and 70 C.C. of ether is added After 18 hrs.

the precipitated theobromine is

with ether, dried at 100° C., and weired. To the

weight is added O'OOl g. to correct f®''

of the theobromine in the <0 c.c. of

The caffeine present remains in solution in tlie

ether.—W. P. S.

Corn [maiss] cobs; UtilMion of . F B.

La Forge. Paper, l>ec. 22, 1920, 15 18, 32.

dry wood te al^t 1-251. »cM l^nor was re-

n^OTed as far as possible by ™ ’

the latter extracted five times with tot watOT, tee

a^eous extraete- and the acid mn^
MUtralised with calcium carbctoate,

evaporate under reduced pressure » ^j^P;

This syrup was added to tto

which had been dried m an oven, and

again dried until th5 water-content was thhn

15% The product, ground to pass a 100-mesh

sieve yielded the following reaulte on analysis, the

figures in brackets being the Mir^pondi^ yJnes

for the untreated sawdust :—Moisture, 3^ (6 39L

water-soluble. 31-11 (9-21)

;

(4-88); soluble in 1%
W23 (25-39); acetic acid, 0-65 0-91);

(9-86); methylpentosan, 2-50 (2-^); wlluloee, 3^90

(54-45)- crude fibre, 49-31 (6(181);

16-20 (none); ash, 3 35 (1-52)%. The «f>:

teined from the digested wood

viscous semi-transparent mass when with

17*5% sodium hydroxide solution, and thus differed

from^ the cellulose from the "“‘r^Hj^'^Xali
50% of this remaining unaffected by

Disin/eeting cereals. Piutti and Mango. See XIXb.

Inositol phosphoric acids. (1) Posternak. (2)

Anderson. See XX.

Patents.

Lupins; Bemoval of the bitterness of.-—
of a ioiine acid solution. C. F Hildebrandt and

B. Rewald, G.P, 327,368, 6.7.18.

The lupins are steeped in water for ^veral hours;

a small quantity of a saline a®’*!
’"i

troduced and tec soaking continued for several

hours longer. The treated material is washed with

water and finally extracted with pure^^r^
^

Enaporotioa of liquids [milk etc.]; Process of ami

apparatus for heat treatment or . 3. r.

Buff. E.P. 157,514, 6.10.19.

See B.S.P. 1,354,342 of 1920; J., 1920, 733 a.

Oil from oats. G.P. 327,895. See XII.

Synthetic apple oil. B.S.P. 1,366,541. See XX.

XIXb.—WATER PDRIFICATION ;
SANITATION.

By digesting mai«i cobs under pressure with water

soluble gunS and other carbohydrates are obtained

which can be used ^ “<f'?e?'v^ er as »

fural. The latter is obteim^ by treatment of the

gums with mineral acid (cf. Monroe, p. 19 )•

lums can he used as a substitute for dextrin.

Another adhesive is obtained from the residues

before tee extraction of the cellul^, by treating

the rollulosic press-cake with .a U
caustic soda. After tee elimination of the ad

hesives tee pulp can be handled m the same manner

afwoodyp, but the fibre of the maize cob cellu-

hM6 is very short, and therefore the use of P®^

duct is su^estod as a substitute for ®

Cattle food coMisting of gh^Sird
paration and analysis of F. ^bberr^a
Md G. W. Blanco. J. Ind. Eng. Chem., 1921,

13, 61—65 .

White pine sawdnst was digested with 1-8% sul-

phuric acid for 20 mins, under a steam PJ^’^e of

Sbout 120 Ih. per sq. in., sufficient water being also

added to the sawdust to raiseJto ratio of water to

Cereals; Use of chloropicrin in the dism/ectwn 0/

A Piutti and A. Mango. Giorn. Onim

Ind. Appl., 1920, 2, 677-682.

CHionopiCEiN, applied in the PeePe^ff®^ °f ®-,^;

per cub.m. of space, and allowed to act for at least

a week at a temperature not lower than 15 L.,

serves as an efficient parasiticide, ^e
should be sealed hermetically and should be away

from inhabited localities, and workmen engaged in

handling the chloropicrin, which is sprinkled

directly on to the gram, should he furnished with

masks impregnated with a solution of 5 pts. 0

glycerin, & pts. of sodium sulphite, and 5 pts. of

folium carbotote per 100 pts. of water. The grain

should be turned 24 hrs. after the e}®®®

opened. No injurious effect is produced on tee

grain or on the flour made therefrom, and the

panification of the flour with yeast remains un-

affected The germination is, however, lowerea cy

about Olio-third, so that treatment with ®Woromcrii

fhould net be ’applied with gram to be

seed. The treatment is cheaper than teat witn

carbon biBulpbide, and, furthermoro, all dan^r ot

fire iB avoided.—T. H. P.
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Oligodi/tumia of lilver. * B. Doerr. Biochem.
Zeite., 113, 58--fl9. (C/. J., 1920, 702a.)

SiLVXB which has been inactivated by heating to
redness regains its bactericidal activity when ex-
pired to the atmdsphere. If it is placed in melted
paraffin this regeneration does not take place. The
oligodynamic action is due to the formation of
soldble silver compounds on the surface of the metal
through the oxidising influence of the atmosphere.
A certain surface of silver imparts a definite

oligodynamic action to a volume of water, and this

action diminishes owing to the fact that the soluble

substances on the surface diffuse ; only by the intro-

duction of a fresh piece of silver with a surface
covered with the soluble substances can the oligo-

dynamic action be renewed. The metallic silver

does not go into solution. Typhoid, paratyphoid
A, and paratyphoid's form colonies on agar plates

at a certain distance from the silver and behave
under the conditions almost like B. colt. On the
addition of lactose, on the other hand, the difference

in the distance from the silver at which the typhoid
groups and B. colt will form colonies is more marked
and the author utilises this phenomenon in order to
isolate S. coli from such a mixture of organisms.
In some instances the author succeeded in suppres-
sing the growth of B. coli in the mixture by means
of the oligodynamic action of silver in a fluid

medium.—S. S. Z.

Toxic gases; Use of alkaline polysulphides for
neutralising certain . Desgrez, Guillemard,
andl/ahat. Comptes rend., 1921, 172, 342—344.

Using a liquid containing 240 g. of sodium poly-
sulphide and 140 c.c. of soap-boilers’ lye per litre,

diluted just before use by addition of 10 1. of water,
the authors have determined the volume of liquid to
be sprayed into 20 cub. m, to neutralise given
amounts of different toxic gases. The composition
of the spray fluid varies with the typo of commercial
polysulphide used.—W, G.

Copper; Non-ioxicity of for mildew. G. and
G. Villedieu. Comptes rend., 1921, 172, 335—336.

It is shown that, in a solution of ammonium car-
bonate (1 in 10,000 or 1 in 8000), saturated with
basic copper carbonate, Phytophthora infestans
grows and the conidiae evolve zoospores, which in
their turn continue to evolve and grow.— W. G.

Patents.

Anti-fouling paints; Poison compositions for
and for other purposes. J. A. Lillie. E.P.
156,827, 14.4.19.

The juice of the West African upa, iza, or ipa
shrub (Aicbornea eordifolia, Muell.-Arg.), especially
the juice of the berries or the dried and pounded
berries, is used alone or in suitable combination .as

an anti-fouling paint for ships’ bottoms or for other
purposes.—A. de W.
Sheep and cattle dips and washes. I. McDougall
and P. Howies. E.P. 157,527, H.10.19.

A NON-niMTANT sheep dip which is unaffected by
the hardness of the water used for solution is pre-
pared by heating 35 pts. of arsenious oxide with
65 pts. or more of glycerin, and dissolving 1 lb. of
the product, which is a viscous white fluid, in
10 galls, of water.—L. A. C.

Ulira-vioht rays; Apparatus for treating liquids
”3/ J. C. Pole, Assr. to The Chemical
Foundation, Inc. U.S.P. 1,367,090, 1.2.21.
Appl., 28.3.16. Eenewed 21.5.20.

A NUMBER of liquid containers are provided with
passag^ of varying cross-section and a narrow

•4
^®* constrimted of a material capable of trans-

mitting ultra-violet rays. An electric lamp a^oin-
ing the containers supplies rays both to the con-
tainers and to the chiunel.—L. A. C.

XX.-0BGAinC PB(N)UCT&; HEMCOUt
.

SUBSTANCES; ESSENTIAL OHS.
"
c

Cocaine; Furification of . L. Rentier de Roee^ -

mont. Bull. Sci. Pharmacol., 1920, 27, 359—363,
Chem. Zentr., 1921, 92, I., 90.

Fotjb processes for the purification of emde^
Brazilian cr Argentine cocaine from hygrine,
tropinecocaine, isooocaine, and cinnamyloocaine
were examined. By dissolving the crude material
in hot petroleum ether, pouring off the solution
after cooling from the oily resinous residue, precipi-
tating the cocaine with dry hydrogen chloride,
dissolving the hydrochloride in water, precipitating
isococaine etc. by ammonium carbonate, and then^
adding ammonia, nearly chemically pure cocaine in
73—75% yield i.s obtained. By dissolving the crude
product in arayl alcohol at 50°—60° C., filtering the
cold solution, extracting with dilute hydrochloric
acid, and then treating further as in the first

method, a yield of 73% is obtained. A 70—73%
yield of pure cocaine is obtained by dissolving the
crude cocaine in dilute hydrochloric acid, shaking
out with amyl alcohol in presence of ammonium
carbonate, and treating the aqueous layer as in the
first method, the cocaine obtained being recrystal-
liscd from a mixture of equal parts of alcohol,
ether, and ligroin. By dissolving the crude
material in hot naphthalenesulphonic acid, acetic
acid, benzoic acid, or oxalic acid, preparatory to
treatment by the first method, a yield of 76—79%
is obtained. The above yields can be increased by
working up the resinous residue to eegonine and
synthetic cocaine.—G. F. M.

Theobromine and caffeine; Beaction to distinguish
. M. Malmy. J. Pharm. Chim., 1921, 23,

89-91.

The difference between the behaviour of theobro-
mine bismuthic iodide and the corresponding
compound of caffeine towards the reducing action
.of hydriodic acid may be used to differentiate

these two substances. The test is conveniently
performed as follows:—0‘05 g. of theobromine or
caffeine is shaken with 10 c.c. of water and 0’5 c.c.

of freshly prepared potassium bismuthic iodide
solution. In each case an orange-coloured pre-
cipitate is formed, and 5 drops of a 10% tincture of

iodine (not freehly prepared, so that it may contain
a small proportion of hydriodic acid) is added. The
colour of the caffeine bismuthic iodide precipitate
changes to a bright red, whilst the theohromine
precipitate becomes brown in 15 mins., and dark
chocolate brown in less than 30 mins, owing to re-

duction. A dilute solution of hydriodic acid, con-
taining not more than 1% of hydrogen iodide, may
be used instead of the tincture of iodine.—G. F. M.

Lycorine; Occurrence of in the family of the
Amaryllidacece. K. Gorter. Bull. Jard. Bot.,

1920, 2, 331—334. Chem. Zentr., 1921, 92, 1., 92,

In addition to the already known source of lycorine

in the Amaryllidacece, the alkaloid also occurs to
the extent of 09% in the fresh tubercles of

Amaiyllis Belladonnaj 0*3% in the fresh root« of
Clivia miniata Benth., 0*9% in Sprekelia formosis^

sima Herb., in Cooperia Dmmmo'ndii Herb., and
in the fr^h tubers of Cyrtanthus pallidus Sims.

The alkaloids of the first and fourth* of the above
plants designated by Fragner (J., 1891, 847)
belamarin and amaryllin, and the alkaloid resem-
bling veratrine isolated by Molle (Jahresber. Ph.,

1903, 27) from C. miniata are all identical with
lycorine. The solubility of lycorine in chloroform

and ether observed by Fragner applies only to the
amorphous variety, crystalline lyc(Mri&e being
insoluble.—6. F. M.
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Glucosides. VIII. ?•
Kaxrer, and J. C. Chao, Helv, Chim. Acta, ISGl,

4, 100-^112.

Glycyhbhizio acid, from Ghjcyrrhiza glabra, is free

from nitrogen, the supposed presence of the latter

being probably due to the farmation, during the

combustion, of methane. Glycyrrhetic acid, pro-

Dared by hydrolysing potassium glycyrrhiaate, has

the formula 0„H,.0. or possibly 0„H,.0,. Potas-

sium glyeyrrhizate undergoes complicated hydro-

lysis, the final product being glycyrrhetic Mid

(1 mol.) and glycuronic acid lactone (2 mols.).

(C/. J.C.S., Mar.)—T. H. P.

Hiofogin, a new glucoside from Biptage madablota,

Gaertn, K. Gorter. Bull. Jard. Bot., 1920, 2,

187—202. Chem. Zentr,, 1921, 92, I., 91 92.

Hiptagin, C„H„N,0.,JH,0, obtain^ by extraction

of the roots with acetone or ethyl acetate, lorms

fine eilky needles, m.p. 110® C., insoluble m ether,

chloroform, hydrocarbons, etc., and not hydrolysed

by emulsin. By the action of dilute acids or

alkalis dextrose is formed and an intermediate

product, hiptagenin. which was not isolated but

which gave tartronic acid on further treatment

with acids, and ammonia and hydrogen cyanide

with alkalis. From these and other considerations

it is concluded that hiptagenin is an iso-oxazole

derivative, and hiptagin its glucoside ether
—G. F. M.

Inositol }i6xaphosphate. S. Posternak. Helv.

Chim. Acta, 1921, 4, loO—165.VyilAUA. ikVVWj ..ww

The results previously obtained (J., 1919, 695 a) are

confirmed, and Anderson’s criticisms on the author s

work refuted (J., 1920, 673 a). Owing to the ener-

getic retention, by inositol hexaphosphate and most

of its salts, of 3 mols, of water which it is im-

possible to expel, even partially, without decom-

posing the compounds, the author ^
express the formula in the form, CjHjeO^F^oHjU.

—T. H. P.

Inositol phosphoric acids. I. Synthesis of phytic

acid. 11. Composition of inositol phosphoric acul

of plants. R. J. Anderson. New York Agric.

Exp, Stat. Tech. Bull. 79, May, 1920. 22 pages.

(C/. J., 1920, 673 a.)

The author attempted to repeat Pasternak’s syn-

thesis of phytic acid by heating together inositol,

phosphoric acid, and phosphorus pentoxide (J., 1919,

696 a), hut the only product which he could isolate

corresponded to an inositol ester of pyrophosphoric

acid, having the formula C,H„0,.P,. Its properties

and reactions differ in several important particulars

from those of phytic acid. It gives a siIyot salt

C,H,0,.P.Ag. and a barium salt

Further investigations of the inositol phosphoric

acid of wheat bran, including analyses of the care-

fully purified barium salts, lead U> the inclusion

that the phytic acid of plants is inositol hexa-

phosphoric acid, C.H.O.[PO(OH),]..-W. G.

D. M. (Diphenylamine arsenious chloride). A.

Contardi. Giorn. Chim. Ind. Appl., 1920, 1,

11—26.

When the double compound of aniline hydrochloride

and zinc chloride (1 mol.) is heated with aniline

(2 mols.), ammonia is liberated

amine formed :
ZnClj,20,H5.NH3,HCl+4C(H5.NH,

=2NH.Cl+2(pgH,)3NH+Zna3,2C.^ra, ^d
ZnCU,3CeH3^H3-h2NH.a=Znaa,20.H3.NH3,HCl
+2NH.. The preliminary preparation of anuine

hydroomoride is unnecessary, addition of zinc and

ammonium chlorides to bwted aniline yielding

diphenylamine : after a small quantity of zinc

chloride has been added and the reaction ^rted,

a mixture of zinc oxide and ammonium cWonde may

be introduced. Successive ad^tions of aniline

may be made and the residual mass fractionally dis-

tilled in a vacuum, a yield of 90% of diphenyla^ne

being obtainable. A plant designed to produce aTOut

500 kg. of diphenylamine per 48 hrs. is described.

For preparation of diphenylamine araenious

chloride, known as D.M. or adammte, di-

phenylamine (1 mol.) is treated with .hydroc^rjc

acid (sp. gr. 118) (11 mol.), the mass h^t^ and

stirred until almost free from water, and the nydxo-

chloride (2 mols.), either moist or after further

drying in a desiccator at 50®—60® 0., mixed with

arsenic trioxide (1 mol.) and fused in a coveiw

vessel provided with a wide efflux tube
j
when fusion

has Wn maintained for 4 hrs., the temperature

rises to 200° C. and the reaction is finished, a 95 /„

yield being obtained. A plant for pri^ucing 6 tons

of D.M. per 24 hrs. is desoribed.—T. H. P.

Furfural - Preparation, and technical nses of

K. P. ’Monroe. J. Ind. Eng. Chem., 1921, 13,

l.^‘^—135.

Five hundred g. of maize oob adhesive (a concen-

trated aqueous suspension of gums r'ch in pentosan)

i.s steam distilled with a mixture of 150 c.c. ot sul-

phuric acid (sp. gr. 1-84) and 500 c.c of water, 41.

of distillate being collected. The distillate is again

distilled through an efficient fractionating column;

the furfural distils over in the first portion of the

distillate and is separated from the aqueous portion

of the distillate and once more distilled. The yield

is about 26% of the solid substance contain^ m the

original material. Furfural reacts with alkali sul-

phides and hydroxides to yield two direct dyes, and

gives resinous condensation products with pnenols.

By the interaction of furfural alono or with acetone

in the presence of alkalis soluble resins are obtained

which may he useful in the varnish industry, (tf.

La Forge, p. 192 a).—W. P. S.

Amines; General method of preparation of

from aldehydes or ketones. G. Mignoaac.

Coinptes rend., 1921, 172, 223 226.

The aldehyde or ketone is dissolved in the requisite

amount of an 8% solution of ammonia in absolute

i

alcohol, finely divided nickel is added as a catalyst,

i and the mixture is shaken lu hydrogen at tlio

i ordinary temperature and pressure until the ab-

i sorption of hydrogen ceases. The amine is then

i isolated in the usual manner.—W . G,

.Imincs; Catalytic preparation of secondary —

—

and attempts at alkylation of these bases. A.

Mailhe. Comptes rend., 1921, 172, 280 283.

I Schiee’s bases of the type ECHiNR' may readily

i be converted into the corresponding secondary

amines in good yields by suspending in the liquid at

170° C. a little finely divided nickel and passing in

a current ot hydrogen. When the vapour of a

secondary amine is mixed with the vapour of methyl

or ethyl alcohol and passed over alumina at

400° 0., the corresponding tertiary amine “
obtained, but the molecule is decompo^. thus

benzylphenylamine and methyl alcotol give toluene

and methyl- and dimethylanilme.—W. G.

Electrolytic oxidation of methyl and ethyl almhoU

in alkaline solution. Electrolytic formation of

methane. E. Muller and A. Rius y Miro. /.

Elektrochem., 1921, 27, 54 67.

By the electrolytic oxidation of methyl alcohol in

aqueous caustic soda solution at a platinum Mode,

small quantities of hydrogen are formed

temperatures. The most favourahlo strength ot

alkali is about 4N, and variations in the oarrent

density between 0 006 and O'OIS amp. cm.

have little influence. best yield of
hydrogen

obtained was akiufc 11*0% of the theoretical.

Ethyl alcohol under similar conditions pves ^

ture of hydrogen and methanflT.- Attempts to obtain
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hydrogen by the electrolysis of formaldehyde or

formic acid at platinum anodes failed, so the forma-

tion of these as intermediate sources of hydrcmen
in the oxidation of methyl alcohol is Mclnded. The
hypothesis is put forward that an oxy-alcohol is

formed primarily and that this decomposes into

hydrogen and formaldehyde. In the case of ethyl

alcohol, the oxy-aloohol formed can break down to

give hydrogen and methane, or ethane, but only

traces of ethane, at most, are formed. {Cf. J.C.S.,

April.)—®. H. R.

Crmiine. Steudel. See XIXa.

Matze cois. La Forge. See XIXa.

Patents.

Lohelia inflata; Process for obtaining the active

ingredient of . C. H. Boehriuger Sohn.
E.P. 145,621, 29.6.20. Oonv., 4.4.14.

The plant when extracted with alcohol, ether, or

benzene, and the extractive matter purified by
transference to dilute acid solution and back to

ether, furnishes a crude lobeline which actually

contains at least three alkaloids—o-lobeliue,

C„H,iNO„ colourless crystals, m.p. 120° C., having
the Aaracteristic physiological action of Lobelia

inflata; /3-lobeliue, non-crystalline and character-

ised by a hydrochloride sparingly soluble in water

;

and T-lobeline, also non-orystallinc, and forming
non-crystalline salts. The a- and /J-bases form
sparingly soluble mercurous double salts which
may serve for the purification of the alkaloids. For
the isolation of pure a-lobeline the crude alkaloidal

mixture obtains as above is dissolved in dilute

hydrochloric acid; on standing, /3-lobeline hydro-
chloride crystallises out, whilst a-lobeline hydro-
chloride is extracted from the solution by repeated
agitation with chloroform. After agitating with
soda solution, the chloroform solution is evaporated
to dryness; the residue crystallises after keeping a
short time, and the base may be purified by re-

crystallising from ether.—G. F. M.

Butyl p-aminohemoaie; Manufacture of normal
. Soc. Chim. des TJsines du Rhone. E.P.

148,743, 12.6.20. Conv., 30.7.19.

n-BuTTL p-aminobenzoate, prepared by the esterifi-

cation of p-aminobenzoic acid with n-butyl alcohol

in presence of gaseous hydrogen chloride, or by
esterification of p-nitrobenzoyl chloride or p-nitro-

benzoic acid with n-butyl alcohol by the ueual

methods, and reduction of the resulting n-butyl p-
nitrobenzoate, is a crystalline substance, in.p.

69° C., b.p. 173°—174° C. at 8 mm. pressure. It is

only very slightly soluble in water. n-Butyl p-
nitrobenzoate, a substance not hitherto deeeribed,
crystallises in lamellse. It melts at 35° C., and boils

at 160° C. at 8 mm. pressure.—G. F. M,

Acetic acid; Manufacture of . H. Dreyfus.
E.P. 156,916, 17.10.19.

iMPROVEn results in the oxidation of acetaldehyde
to acetic acid are obtained by employing as acceler-
ating catalyst about 0'25% of ferric oxide specially
prepared by precipitation from a ferric salt solu-
tion and subsequent calcination at a temperature
between 310° and 500° C., the catalytic activity
reaching its maximum when the oxide has been
heated to above 400° 0. This catalyst can also be
used advantageously in conjunction with sodium
acetate in proportion not greater than double that

V oxide. The operation is conducted
acetaldehyde in a closed vessel provided

with a high velocity stirrer, and if pure oxygen is

employed the gas is absorbed as fast as it is intro-
duoed, and the vessel must be cooled to keep the
temperature down to about 10° C. With air the
absorption is slower.—G. F. M.

Diethyl snlphate; Preparation of . N. V. Sidg-
wick, S. 6. Preston, and A. Boake, Roberts and
Co., Ltd. E.P. 157,578, 30.10.19.

Diethyl sulphate is obtained by passing ethylene,
or ethylene mixed with an inert gas, into sulphuric
acid of preferably almut 100% strength, or into a
solution of ethyl hydrogen sulphate in sulphuric
acid, prepared by any other means such as by the
action of ethyl alcohol on sulphuric acid. The beat
results are obtained at a temperature of about
75° C., using ethylene in large excess. The diethyl
sulphate is isolated from the reaction mixture by
extraction with an immiscible solvent such ae ben-
zene or ligroin, or in any other suitable manner,
and is purified by distillation under reduced pres-
sure, the yield being at least 30 % by weight of the
reaction product. If desired the reaction mixture
can be used as an ethylating agent without further
treatment.—G. F. M.

Saccharin; Process for producing . J. Bebie,
Assr. to Monsanto Chemical Works. U.S.P.
1,366,349, 25.1.21. Appl., 7.9.20.

o-ToLCENEsutPHiMiPE is oxidised below 75° C. by
means of a mixture containing chromic acid dis-
solved in sulphuric acid of at least 50% strength by
weight.—L. A. C.

Apple-oU; Synthetic . F. B. Power and V. K.
Chesnut. U.S.P. 1,366,541, 25.1.21. Appl., 19.7.20.

The oil consists of the amyl esters of formic, acetic,

caproic, and oaprylic acids, together with acetalde-

hyde.—L. A. C.

Urea; Evaporating solutions of [prepared
from caUium cyanamide], A.-G. fiir Stickstoff-

dunger. G.P. 299,132, 19.3.16.

A WE.AK acid or acid salt, e.g., 1% of phosphoric
acid or superphosphate, is added to the solution

during evaporation to hinder loss of nitrogen and
to prevent reaction between the sulphur compounds
present in the solution and metal parts of the

apparatus and consequent contamination of the
urea with metallic sulphides.—L. A. C.

Urea; Manufacture of [from calcium cyan-

amide'}. A.-G, fiir Stickstoffdiinger. G.P.

301,262, 22.3.16.

A CATALYST, such as manganese dioxide, is added to

the paste obtained by treating a suspension of cal-

cium cyanamide in water with carbon dioxide. On
heating the mixture at 85° C. for J hr. the whole
of the cyanamide is converted into urea. The
catalyst is advantageously prepared in situ by
adding potassium permanganate to the paste and
then a reducing agent such as hydrogen sulphide,

thiourea, or sulphur dioxide, or by the action of

calcium carbonate on ferric chloride or sulphate.

—L. A. C.

Urea; Manufacture of . Badische Anilin und
Soda Fabr. G.P. 301,751, 30.11.16.

In heating under pressure compounds of ammonia
with carbon dioxide for the manufacture of urea,

action on the metal parts of the apparatus is pre-

vented by excluding oxygen and/or using excess

of ammonia.—L. A. C.

Ointment bases; Manufacture of . Farbenfabr.

vonn, F. Bayer und Co. G.P. 301,665, 27.6.16.

Naphthalene or its derivatives, e.g,, methyl-

naphthalene, is condensed with aralkyl halides, e.g.,

benzyl or xylyl chloride, by heating in the presence

of iron or iron compounds. The oily hydrocarbons

produced if mixed with paraffins, spermaceti, or the

like, yield soft and stable ointment bases.—L. A. 0.
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AlcohoU: Manufacture of high molecular . G.
Sehicht A.-G. G.P. 327,510, 16.5.16. ConT.,

12.4.15.

Aletl derivatives of higher oxidiaed compounds
than the required alcohols are heated with aqueous
alkali hydroxides and alcohols. Stearic acid
ketone (2 mole.), aqueous sodium hydroxide (1 moH.),

and ethyl alcohol (2 mols.) when heated together for
3—6 hrs. at 200°—300° C. yield acetic acid and
l.^-pentatriacontanol, CjsH^OH, m.p. 93°—94° C.
Alcohc^ produced from resin acids are viscous

liquids. A small part of the product is often hydro-
lysed to ethers or ethylene compounds. Aldehydes
or peroxides produced together with acids and
alcohols by the incomplete oxidation with air or
oxygen of paraffin hydrocarbons are converted by
treatment with aqueous alkalis into the correspond-
ing alcohols; wax alcohols are obtained in this way
from pentatriacontane.—L. A. C.

Berherine^ eotarniney and hydrastinine

;

Prepora-
fion of double salts of . M. Freund. G.P.
328,101, 14.12.18.

‘Well-defined double salts are produced when salts

of berberine with polybasic acids are brought into
solution with similar salts of ootarnine and/or
hydrastinine, and crystallised together, or when the
acid is neutralised with a mixture in suitable pro-
portions of berberine with cotamine and/or hydr-
astinine. These double salts have a physiological
action different from that of the individual con-
stituents. The following salts are described:

—

Double sulphate containing i eouiv, each of ber-
berine and cotamine, yellow neeales, m.p. C.

;

a similar double salt containing hydrastinine
instead of cotamine, m.p. 172°—173° C. ; a complex
sulphate containing i equiv. of berberine, and J
equiv, each of hydrastinine and cotamine, yellow
needles soluble in water and alcohol, m.p. 160° C.

;

and a double salt prepared from phosphoric acid
(1 mol.) and 1 mol. each of hydrastinine and ber-
berine, which decomposes at 225° C.—G. F. M.

Hudrocofarntne; Preparation of derivatives of——

.

M, Freund. G.P. 328,102, 8.4.19.

By the action of a mixture of acetic anhydride and
sulphuric acid on hydrocotarnine for 30 mins, at

C. a hydrocotarninesulphonic acid, C^H^OjNS,
is produced. The substance has both acidic and
basic properties, is soluble in hot water, insoluble
in organic solvents, and melts at 292° C. If the
treatment of hydrocotarnine with the acid reagent
is carried out at 80°—85° C. a crystalline base,

Ci4H,,04N, m.p. 130° C., is produced. It is soluble
in benzene, chloroform, and boiling alcohol, and is

an acetylhydrocotarnine C6-7-Tnethy!en^ioxy-^
methoxy-5-acetyI-2-methylteWahydroisoquinoIine).
Both the above compounds possess therapeutic
value.—G. F. M.

Bthyl (dcohol; [Electrolytic] manufacture of
from acetaldehyde. Chev. Fabr. Griesheim-EIek-
tron. G.P. 328,342, 28.10.17.

Acetaldehyde is passed into an acid solution in

the cathode chamber of an electrolytic cell under
such conditions that a low concentration, i.e., less

than 10%, of acetaldehyde is maintained in the
solution,—L. A. C.

BromviteUin; Preparation of . P. Bergell.
G.P. 330,256, 2.8.18.

ViTELLiN from e^-yolk is treated with bromine in
^he presence of an indifferent solvent, such as
arbon tetrachloride, benzene, etc., and the
esulting product dr^ at a low temperature. It
s a bright yellow '^bstance, insoluble in water,
Tganic solvents, or dilute acid^ but smuble in
iilute alkalis. It contains lO^^^Br, which is com-

pletely removed as sodinm hrmnide on prolonged
boiling with sodium hydroxide. It serves as a
nutrient and sedative, especially in cases of under-
nourishment where the nerves aie also sheeted.

—B. V. S.

Metallic hydrosols. G.P. 326,666. SeeX.

XXL-PHOTOGBAPBIC HATEBIALS AND
PBOCESSES.

Electrical conductors; New property of substances
which are feeble . G. Reboul. Oomptes
rend., 1921, 172, 210—212.

In explanation of the phenomena previously re-

corded (J., 1921, 62a), it is suggests that at the
portions of the paper or other material where dis-

continuities occur, the potential differences are

sufficient to produce disruptive discharges either

in the conductor itself or in the surrounding
medium. The discharges thus produced are accom-
panied by the emission of a radiation which is very
readily absorbed and which, like ultra-violet rays

and X-raya, though inviaibl© to the eye, is capable
of acting on a photographic plate.—W. G.

Patents.

Bye transfer printing from photographic negatives.

W. F. Donisthorpe, and Dye Impression Photos,
Ltd. E.P. 158,021,30.9.19.

In the process described in E.P. 13,874 of 1907jj/[J.,

1908, 140), by which a negative is selectively

hardened by treatment with a solution of a vana-
dium salt, dyed, and the dye then transferred, by
contact, to a prepared paper, the staining of the

harden^ negative is made quite regular by the

addition of a suitable proportion of acid. The bath
recommended is a mixture of equal parte of a 10%
solution of vanadium oxalate crystals (vanadmni
oxalate 6 5%, excess oxalic acid 73’5%, water 20f%)

and 21% solution of potassium ferricyanide: for

dense negatives the solution may be further diluted

or the jwtasfiium ferricyanide omitted. The im-
permeability to the dye is so much greater with the

him hardened with vanadium salts than with gelatin

hardened with alum, formalin, or the like, that the

latter may be used for reception of the dye picture.

This allows quick drying or the print at high tem-
peratures, thus reducing spreading to a minimum,
and also allows the use of cheap paper bases, baryta-

coated paper, art printing paper, etc. without any
further preparation.— Y. S.

•
Colouring photographs; Process for . Ges. fiir

angew. Photograpbiem.b.H. G.P. 328,618, 25.9.18.

The picture is formed in relief either by the use

of a developer which hardens the colloid film in

proportion to the amount of image formed or by

the use of a normal developer followed hj a harden-
ing solution which has the same selective action.

The unhardened parts may then he washed away
before staining, or the film may be treated with

dyes which stain the unhardened but not the

hardened portions.—^B. V. S.

XXII.-EXPL0SIVES; HATCHES.

Mercury fvimiuate; Beactions af with aodium
thiosulphate. F. H. and P. V. Dupre. Analyst,

1921, 46. 42—49.
*

Auuonu ia one of the final producta of the reaction
between mercury fulminate and sodium thiosul-

phate, and the equation Hg(C!NO),-h2N®,S,0,-r
2H,0=Hg8+2Na,80.-l-NH.CN8-K5), is probabl;^

correct for the ultimate products; the presence of

ammonium thiocyanate is, however, difficult to ex-

plain if the second phase of the reaction given by
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Marshall (c/. Heaven, J., 1918, 143 t) is correct.

Boric acid may be used in place of potassium iodide

in the determination of mercury fulminate hy the
tbioBulphate reaction, since it is equally efficient in

^reventing loss of alkalinity due to secondary re-

ictions. The’ precautions to be adopted in the
lestmction of waste fulminate by means of thio-

lulphate solution are described.—W. P. S.

Patents.

Explosives. J. H. Babcock, Assr. to Hooker
Electro-Chemical Co. IJ.S.P. 1,366,048, 18.1.21.

Appl., 9.5.18.

V OBTSTALLiNE explosive (m4). 65°—85“ C.) contains

linitro-para- and orthoaiichlorobenzene, the former

ompound preponderating.—W. J. W.

Potassium, chlorate; Process of purifying for

ex^sives manufacture. K. W. Jurisch and H.
von Schleinitz. G.P. 300,714, 11.4.15.

[n order to remove chloride from potassium chlorate

irystals, these are first dried, then coarsely ground,

md washed.—W. J. W.

XXllL-ANALYSIS.

Optical pyrometry; Comparison of monockromatie
screens for . W. E. Forsythe. J. Opt. 8oc.

Amer., 1921, 5, 84—95.

lEtAiLED results of an investigation are given con*

lerning the suitability of glass screens of different

colours in monochromatic optical pyrometry. Two
.hicknessee each of blue uviol glass, Corning green
jlass, and Jena red glass were employed, the respec-

tive total thicknesses being 3'9 mm., 5'2 mm., and
5‘8 mm. The transmission curves and tho respec-

tive effective wave lengths for the various glasses

it different temperatures are given. Using the
different coloured glasses as screens, determina-
tions were made by different observers of tempera-
tures ranging from 1246'^ K to 2154® K, employing
an optical pyrometer of the disappearing-filament
type. The results indicate that throughout the
range of temperatures employed, red and green
screens are to be preferred to a blue screen. There
*vas very little to choose between the red and green
screens. For temperatures below 1200® K, a red
screen is the best. For temperatures of about
1400° K, readings can be made with either a red or

green screen with accuracy of setting somewhat
greater than 0'1%. The error of setting in tho case
of the blue screen was about 0'3—0'4% . The follow-

ing reasons are advanced for the choice of a red
screen. With a red screen, readings can be made
at* a lower temperature than with green or
blue screens. The rate of colour change with
wave length is much less in the red portion of the
spectrum than in the green. The spectral trans-

mission of the red screen ends with a steeper slope

than does that of the gi’eeu screen. "When employ-
ing a rotating sector or absorbing glass for

measuring a hi^ temperature, the transmission of
the sector or absorbing glass that must be employed
is larger for the longer wave length than for the
shorter wav© length.—J. S. G. T.

Viscosimeter,’ Simple form of . H. Mallison.
Chem.-Z6it., 1921, 45, 135.

An apparatus for the rapid determination of com-
paratifie viscosities of oils, varnishes, etc., when
exact resulte are not required and the amount of
the sample is limited, consists of a set of tubes sup-
ported in a frame so that they can be quickly turn^
from a vertical to a nearly horiaontal position. The
ml to be examined is placed in one of the tubes,
*nd another control tube is filled with an oil of
known viscosity, and after turning the frame to the

nearly horizontal position, the rates of flow of the
oil streams are compared.—A. de W.

Indicator moperties of tm new phthaleins (1.2.3-
xylenolphthalein and ortho-^-naphtholphthalein).
W. Csanyi. Z. Elektrochem., 1921, 27,

The phthalein from 1.2.3-xylenol and phthalic
anhydride should prove a useful indicator for a
range of hydrogen-ion concentration on the alkali
side corresponding with that covered by methyl
orange on the acid side. The change from co'lourless

to blue is completed in the narrow range between
Pa =8*9 and 10‘2. The colour of the indicator is un-
affected by excess of alkali or by alcohol. The
phthalein from a-naphthol, on the other hand,
though it would serve as an indicator for approxi-
niately the same range of hydrogen-ion concentra-
tion, shows a less sharp colour change and is de-
colorised by excess of alkali. Its slight solubility in
water and alcohol also diminishes its value as an
indicator.—E. H. R.

Hydrogen-ion concentration; Determination of
hy the colorimetric method and on apparatus for
rapid and accurate work. E. Van Alstine Soil
Sci., 1920, 10, 467—479.

An apparatus is described for use where a large
number of determinations of hydrogen-ion concen-
tration of various solutions are necessary. It is

adapted for use with the double-tube standards of
Gillespie (Soil Sci., 19^, 9, 115—136; cf. J., 1920,
530 a). a graph is given by the aid of which a
double-tube colour standard for any pa value can be
easily and quickly prepared.—W. G.

Sodium and potassium ions; Detection of in
the presence of magnesium ions. E. Ludwig and
H. Spirescu. Bui. Soc. Chim. Rom&nia, 1920, 2,

77-82.

The filtrate obtained after the removal of calcium,
strontium, and barium by ammonium carbonate or
oxalate is evaporated to dryness, and the residue
ignited. One portion of the residue is examined
for magnesium in the usual way. Another small
portion is added to a drop of a solution containing
copper acetate, lead acetate, acetic acid, and
sodium nitrite on a microscope slide. The appear-
ance of a black precipitate consisting of cubic
crystals of the complex nitrite, K3CuPb(N’03)„ in-

dicates the presence of potassium ions. A third
small portion of the residue is added to a drop of
a concentrated solution of potassium carbonate on a
slide and the liquid is evaporated to dryness. To
this residue a drop of a solution of potassium pyro-
antimonate is added. The appearance of a char-
acteristio cryetalline precipitate of sodium pyro-
antimonate indicates the presence of sodium.

—W. G.

Hydrogen ion concentration at which iron is pre-
cipitated from hydrochloric acid solution hy
ammonia, sodium hydroxide^and hydrogen sul-

phide, H. E. Patten and G. H. Mains. J. Assoc
Off. Agric. Chem., 1920. 4, 233—231.

When a dilute solution *of iron in hydrochloric acid
is treated with ammonia, sodium hydroxide, or
hydrogen sulphide, the first formation of ferrous sul-

phide or of colloidal ferric hydroxide occurs when
the hydrogen ion concentration is slightly above
Ph3-3—W. P. S.

Iron and manganese; Separation and determination
of . C. Kollo. Bui. Soc. Chim. i^mania,
1920, 2, 89—95.

For the estimation of iron and manganese in the
presence of one another the mixture of salts is dis-

solved in a little water, acidified, and the iron com-
pletely oxidised to the ferric state hy means of
oydrogen peroxide. The iron is then precipitated
as ferric hydroxide by the addition of an excess of
a 10% solution of hexamethylenetetramine. The
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precipitate is filtered off, dried, ignited, and
wei^c^ as ferric oxide. The filtrate ifi evaporated
to dryness, and the residue evaporated with a small

quantity of strong sulphuric acid, then ignited, and
the manganese weighed as manganous sulphate.

—W. G.

Cations of the group: Ag, Pb, Sg; Detection and
identification of the . C, Kollo. Bui. Soc.
Chim. Eomania, 1920, 2, 95—99.

Mbectoous mercury is tested for by the addition of

hydrochloric acid to a small portion of the solution,

the precipitate being collected on a filter paper ana
a drop of ammonia added. To the bulk of the solu-
tion hydrochloric acid is added, and chlorine is

bubbled through until the whole of the mercurous
chloride is converted into soluble mercuric chloride.

The precipitated lead and silver chlorides are
finer^ off and separated by dissolving the lead
chloride in aqueous sodium hydroxide. In the
filtrate the presence of lead is confirmed by the
addition of acetic acid and potassium iodide. The
preface of silver is confirm^ by warming the pre-
cipitate left after solution of the lead chloride with
a little dextrose and observing the reduction.

—W. G.

Nickel and cobalt; Qualitative and quantitative
determination of— , M. Matsui and T. Naka-
aawa. Mem. Coil. Sei., Kyoto, 1920, 4, 265—271.

Nick^ hydroxide reacts directly with a 1 % alcoholic
solution of diniethylglyoxirae. In presence of other
hydroxides nickel may he detected by boiling the
mixture for a short time with excess of dimcthyl-
glyoxime solution, diluting considerably with water,
cooling, and shaking with ether. On standing, the
nickel dimethylglyoxime floats up with the ether.
Cobalt dimethylglyoxime may be detected in solu-
tion by adding a drop or two of yellow ammonium
sulphide solution, when a very intense red colour
is produced if cobalt is present. The test is very
delicate if a large excess of dimethylglyoximo is

used, but, since ferrous dimethylglyoxime also gives
a.red colour, iron must not be present. Both nickel-
and cobalt-dimethylglyoximes can be electrolysed in

alkaline solution, and the metal can be thus deter-
mined with accuracy. It is possible to separate the
two metals in the usual way with dimethylglyoxime
and then determine each separately by electrolysis.

The solution should contain 0*02—0*05 g, of themetal
in 10 c.c. of electrolyte (o’2 g. of dimethylglyoxime
and 6'5 g. of caustic soda for Ni or 6'5 g. for Co per
100 C.C.). The electrolysis should take place below
50 mins., using 800 rotations, with a current of
3'5 amps, at 3*8—4*0 volte for nickel and 4*0—4*5

volts for cobalt.—E. H. R.

Micro-analyses; Weighing of the precipitation
vessel with the precipitate in quantitative .

Tioo methods based on this principle. E. Gartner.
Monatsh., 1920, 41, 477—498.

Two methods are described which permit of the
estimation of precipitates weighing 1^—15 mg. with
sufficient accuracy, the only requisites being a Kuhl-
mann microchemical balance and such simple
apparatus as is easily constructed in the laboratory.
In either case the whole of the operations, compris-
ing the weighing of the substance to be analysed,
the precipitation, and the weighing of the precipi-
tate, are carried out in a single vessel, this Iteing
either an asbestos filter-tube or a pointed centrifuge
tube. A tare 1—2 mg. lees in weight than the
vessel is prepared, the three necessary weighings
then requiring only the tare, l-og. weight, and the
rider. Adhesion trf the precipitate to the wall of
the vessel <»us€s no error, and both procedures are
found to give accurate results,

—

T. H. P.

Mercury; Separation of from other elements
by distillation from hydrathloric acid soiuHon.
W. Strecker and K» Conradt. Ber., 1920, 53,

2113—2127.

Mbbcuwo chloride distils slowly when a current of
hydrochloric acid gas is passed through its boiling
aqueous solution, hut the rate of distillation can
be greatly accelerated by addition of concentrated
sulphuric acid or phosphoric acid, and increasing
the temperature. Complete distillation in i hr.
aras obtained by passing a current of hydrochloric
acid gas through a sulphuric acid solution of mer-
curic chloride at 160^—170*^ C., whilst a mixture
of concentrated hydrochloric acid with 10% aqueous
hydrobromic acid was dropped into the distillation
flask. It was subsequently found that in place of
the current of hydrochloric acid gas a stream of
air or nitrogen can be used, its action l^ing purely
mechanical

; and, when phosphoric acid was used,
complete distillation was obtained in 1 hr. by
merely dropping water into the distillation flask
at 150®—160® C. The above distillation process was
used for the separation of mercury from copper,
cadmium, lead, iron, barium, and other metals. In
the case of lead it is better to use phosphoric rather
than sulphuric acid, since lead sulphate encloses
the mercuric chloride and retards the distillation.
Separation from bismuth was incomplete, because
the chloride of this element is volatile to some
extent. (Cf. J.C.S., Jan.)—E. H. R.

Perchloric acid as a dehydrating agent in the deter-
minaiion of silica. H. H. Willard and W. E.
^ko. J. Amer. Chem. Soc., 1920, 42, 2208—
2212.

Silica can he rendered insoluble by boiling with
concentrated perchloric acid solution (60 to 70%)
for a short time. Less silica remains in the filtrate
than by the usual method of evaporating the hydro-
chloric acid solution to dryness, and the process is
far more rapid. The perchlorates formed are dis-
solved instantly on dilution with water, ileaving
pure silica uncontaminated by difficultly soluble
salts.—J. R. P.

Nitric acid; GraviTnetric determination of .

L. W. Winkler. Z. angew. Chem., 1921, 34, 46,

The following procedure is recommended for the
determination of nitric acid as nitron nitrate
(Busch, J.y 1905, 291). 100 c.c. of the neutral solu-
tion, containing O'Ol—0*05 g. NO*, is acidified with
1 c.c. of glacial acetic acid, then treated at 60®—
70® C. with 10 c.c. of a perfectly clear 10% solution
of nitron acetate, and allowed to stand for 24 hrs.
in the dark at 15®—20® C. The precipitate is col-
lected on a small pad of cotton wool in a cup-ehaped
filter, and wash^ with 50 c.c. of a saturated smu-

mr
nitron nitrate at the ordinary temperature.

T^he precipitate is sucked as dry as possible, and
dried at 100® C- for 2—3 hrs. Sulphates and iodates
are without influence on the results, but chlorides
produce email errors, corrections for which are
shown in a table.—J. H. L.

Technical gas analysis^ based on the measurement
of thermal conditctivity. M. MoUer. Wiss.
Veroffentl. Siemens Konzern, 1020, I, 147—153.
Chem. Zentr., 1921, 92, II., 210—211.

A METHOD of t^hnical gas analysis, especially for
the determination of hydrogen, carbon dioxide, and
methane, is based upon the difference in the respec-
tive thermal conductivities of certain gases. Carbon
monoxide, nitrogen, and oxy^n are not differ-
entiated from one another by the method, which is

based upon the different cooling effects experienced
by two exactly similar heated wires contained respec-
tively within one of two exactly similar very narrow
cylindrical metal chambers and surrounded respec-
tively by the gas to be investigated and a stan^rd
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gas (cf. J., 1920, 470a, 706a; 1921, 66e). Air, or
3ie gas under investigation, freed from the im-
purities, may be used as standard gas. Convection
effects are eliminated as far as possible, '^e two
wires constitute two arms of a Wheatstone network
in which a constant electric current is maintained,

and the galyanoineter scale is calibrated so that the
deflection gives directly the percentage of one con-
stituent present. The method is applicable only to

gases containing known constituents. With a port>

able apparatus a determination of hydrogen in air

can be made in 2—3 secs. The method can be used
for indicating and controlling the combustion in

furnaces at a distance.—J. S. G. T.

Carbon dioxide and oxygen in air and ffae gas; In-
dicators for . L. H. Milligan, I). 0. Crites,

and W. S. Wilson. U.S. Bureau of Mines, Tech.
Paper 238, 1920. 21 pages.

ArPAB-iTus has been devised for the testing of air

for carbon dioxide and oxygen and of flue gas for

carbon dioxide, which is portable, reasonably
accurate, and capable of use by any person without
chemical training. The first gives an accuracy of

+ 0'2% COj, and the latter two of ±0'5% CO, or

0,. The carbon dioxide indicators are on familiar

principles, employing a caustic soda solution as

absorbent, but incorporate the following points. The
gas is saturated with water vapour by drawing it

in throu^ moist cheeee cloth. The absorption of

carbon dioxide during the taking of the sample is

prevented by a layer of Eussian “ white oil ” on the
caustic soda in the sample chamber. In the cali-

bration of the scale corrections are made for the
aqueous vapour absorbed by caustic soda and for the

diminution of pressure due to absorption of carbon
dioxide. In the case of flue gas a filtering and cool-

ing arrangement for the gas is provided. In the
oxygen apparatus alkaline pyrogallate is used as

absorbent, and tho air is dried and freed from
carbon dioxide by passing through a tube filled with
soda lime and calcium chloride. Numerous com-
parative tests with the indicators and with the

Haldane and Orsat apparatus are given.—C. I.

See also pages (a) 172, Lubricating oils (Licht-

Imrdt). 173, Aniline (Sabalitschka and Schrader).

174, Cellulose in bast fibres (Uyeda). 175, Kraft
paper pulps (Wilen). 176, Detergents (Heermann).

177, Sulphur dioxide and trioxide (Kruli)
;
Ammonia

(Kollo and Teodossiu)
;

Iodides and iodates

(Thiiringer). 181, Sulphur in iron and steel (Carto-
ceti)

;
Chromium in steel (Kvans). 183, Alolyh-

denum (Bonardi and Barrett). 185, Gos analysis

(Erhvein and Becker)
;
Point discharge in nitrogen

(Pirani and Lax). 1^, Turpentine oil (SaJvaterra).

188,- Chrome tanning liquors (Klaher). 189,Tan-
ning extracts (Forbes, also Veitch); Tannin
(Veitch). 191, Moisture in sugar etc. (Spencer);
Catalase content of milk (Machens and Cordes).

192, Theobromine in cocoa (Wadsworth). 193,

Theobromine and caffeine (Malmy). 196, Merevry
fulminate and sodium thiosulphate (Dupre and
Duprd).

Patents.

Admixture of one gas with others: Indication of the

-yy, utilising the change of thermal conduc-
tivity occurring in o standard gas by such admix-
ture. Siemens u. Halske A.-G. G.P. 306,397,
23.4.14.

In a device wherein contamination of one gas with
another ' is ascertained from a comparison of the
respective heat losses from a heated wire subjected
to the action respectively of the mixture and of a
standard gas, the effect of the velocity of the stream
9' gas upon the indication is allowed for by mount-
mg the heated wire very close to the wails of its

containing chamber. The small residual effect of

the velocity of the gas stream can be compensated
by causing the standard gas to circulate in a closed
space.—J. S. G. T.

Gaseous mixtures; Process and apparatus for the
continuous determination of constituents of
by the method of absorption. A. Schneider.
G.P. 323,975, 3.4.17.

The gas to be analysed is passed, at constant tem-
perature, into a vessel of constant volume, and
when a definite pressure is attained therein a tap is

automatcally turned so that a definite constant
fraction of the gas is transferred to an absorption
vessel, where a constituent of the gas mixture is

.absorbed and its amount determined. The tap is

operated by an electrical contact device.

-J. 8. G. T.

Specific gravity; Apparatus for weighing or for
ascertaining [by the displacement methsi^.
H. G. Evans. E.P. 158,018, 15.9.19.

Specific gravity of flowing liquids etc. E.P. 158,151.
See I.

Patent List.

The datea given in this lUt are, in the case oi Ai>plica-
Uona for Patents, those of application, and in the caee of
^mplete. Specifications accepted, those of the Official
Joarnala in which the acceptance is announced. Complete
Specincationa thus advertised aa accepted are open to in-
spection at the Patent Office immediately, and to oppoai-
tion within two months of the date given.

I.-<iENERAL; PLANT; MACHINERY.
Applications.

Baines and Jlorgan. Centrifugal separators.

5862. Feb. 21. (Australia, 19.2.20.)

Brown and Coldrey. Drying apparatus. 6863.

Mar. 2.

Calvert. Ga.seous reactions. 6312. Feb. 24.

Chemical Fuel Co. of America. Distillation pro-
cesses. 7025. Mar 3. (U.S., 9.3.20.)

Chemical Fuel Co. of America. Processes of cata-

lysis. 7026. Mar. 3. (U.S., 18.3.20.)

Crawford and Kelly. Filters. 6185, Feb. 24.

Dunlop Rubber Co. (Lewis and Green). Appa-
ratus for drying materials carrying a volatile in-

flammable solvent and for recovering the solvent.

7115. Mar. 4.

Gardner. Mixers and driers. 6746. Mar. 1.

Gill and others. 6418. See II.

Gill (Sharpies Speciality Co.). Processes for re-

solving emulsions. 6959. l^Iar. 3.

Graham and Honeywood. Crushing or grinding
machinery. 5851. Feb. 21.

Grainger and Shadbolt. Apparatus for drying
solid chemicals. 6679. Feb. 28.

Heenon and Froude, .and Walker. Separation of

dust etc. from air or gases. 7166. Mar. 5.

Humphries. Packing etc. material for scrubbing
and absorption towers, distilling columns, etc.

6521. Feb. 26.

Kennedy. Mixing and agitating machines.
6819. Mar, 2.

Kennedy, Gyratory crushing apparatus. 6986-8.

Mar. 3v (U.S., 23.10.17.)

Lumpp. Centrifugal drying machines. 7027.

Mar. 3, (Fr., 3.3.20.)

Lunt Method of drying colloids. 6018. Feb. 22.

(U.S., 7.4.16.)

Rigby. Drying materials containing water etc.

6343. Feb. 25.

Soc. Gen. d’Evaporation. Crystaflisation. 5890.

Feb. 21. (Fr., 5.3.20.)

Soc. Gen. d’Evaporation. 5889. See X.
Tullocb. Recovery of salts from thedr solutions.

6026. Feb. 22,
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Wade (Grigor). Filter pressra. 7094. M#r. 4.

Withers (Penning). Centrifugal separating

apparatus, 6794. Mar. 1.

Complete Specifications Accepted.

24,766 (1919). Condor and Vivian. Crushing-

mills of the roller and ring type. (159j244.) Mar. 9.

29,036 (1919). Phillips and Blaikie. Furnaces.

(169’298.) Mar. 9. ^
29,781 (1919). Melton and Downs. See SI.
30,177 ^919). Maass. Separating aqueous and

other vapours from liquids and solids and pre-

paring dilute sulphuric acid. (159,054.) Mar. 2.

980, 1112, and 1115 (1920). Niessen. See XIX.

5459 (1920). Schjelderup. Drying material con-

taining liquid. (139,478.) Mar. 9. .

19,516 (1920). Tixier. Filters. (147,582.) Mar. 2.

20,633 (1920). Deutsche Maschinenfabr. A.-G.

jlUwaratus for separating solid substances from

and vapours, especially blast-furnace gases.

(148,802.) Mar. 9. ^

24,873 (1920). Klingenberg. Filter for sepa.-

rating impurities from gas or steam. (150,694.)

Mar. 9.

II—FUEL; GAS; MINERAL OILS AND
WAXES: DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Applications.

Buell. Burning pulverised fuel, 6356. Feb. 25.

(Australia, 23.4.20.)

Christenson and Hedman. 6313, 6412, 6446.

See VII. „ „ ^
Gill, Morton, and South Metropolitan Gas Co.

Method of making furnaces, coke ovens, retort

settings, etc. 6418. Feb. 25,

Gill (Sharpies Speciality Co.). 6959. See I.

Harvie, and Harvie and Co. Wet-coal vertical

drier. 6486. Feb, 26,

Johnson, and M-L. Experimental, Ltd. Pro-

ducing and utilising smoke-producing compositions.

5877. Feb. 21. ^
Jones, and Minerals Separation, Ltd." Concen-

tration of coal. 5967. Feb. 22.

Kansas City Gasoline Co. Art of cracking hydro-

carbons. 6014—5. Feb. 22. (U.S., 12.3 and 23.4.20.)

Lewie. Sorting portions of coal according to con-

tent in earthy or mineral matter, 6903. Mar. 2.

Lulofs, and Powdered Fuel Plant Co. Means

for drying coal etc. 6114. Feb. 23.

Marks (^c. des Fours a Coke Semet-Solvay et

PietteV Coke ovens. 6760. Mar. 1,

Pierson and Pierson. Generators for making

low-grade gas. 6286. Feb. 24.

Plauson and Vielle. Manufacture of hydro-

carbons from carbonaceous substances etc, 7160.

Mar. 5.

Reid. Production of gas and carbonaceous

materials. 6010. Feb. 22. ^
Sangunetti. Coloured artificial asphaltum. (008.

3
Sei^e. Distilling and gasifying peat etc. 6273.

24
-

• a a- L J
Seigle. Transforming and distilling hydro-

carbons. 6274. Feb. 24.

Smith and Tulloch. Gas-producers. 7139. Mar. 4.

Szarvasy. Manufacture of pure retort carbon.

6645. Feb. 28. (Hungary, 29.1.18.)

Torfyerwertungsges, Dry distillation and

coking of raw peat etc. 6004. Feb. 22. (Ger.,

23.2.20.)

Tulloch. Fuel. 6023. Feb. 22. „ .

Tulloch. Fuel for gas-producers. 6532. Feb. 26.

Complete Specifications Accepted.

18,026 (1918). Barbet et Fils et Cie. Removing

tar from products of distillation of wood, coal, etc.

(158,915.) Mar. 2.

18,163 (1919). Wade (Standard Oil Co.). Manu-
facture of fuel from crude petroleum oil or Tesidues.

(158,918.) Mar. 2.
'

20,152 (1919). Hood, Spence, -and Spence and

Sons. Lubricants. (158,9^.) Mar. 2.

25,655 (1919). Gercke. Distilling bituminous

coal, brown coal, and shale by superheat^ steim.

(169,246.) Mar. 9.

28,832 (1919). Edser, Sulroan, and Jones. Treat-

ment ot materials containing coal. (159,285.)

Mar. 9.

29,490 (1919). Fleming. Converting hydro-

carbons into hydrocarbons of lower boiling-point.

(135,854.) Mar. 2.

2315 (1920). Dnckham. Mannfactnre of mix-

tures of pulverised fuel with tar or other liquid

fuel. (159,089.) Mar. 2.

5099 (19^). Tully. Gas-producers. (159,409.)

Mar. 9.

HI.—TAR AND TAR PRODUCTS.

Application.

Soc. Anon, des Matieres Colorantes et Paod.

Chim. de St. -Denis, and Wohl. ChlorotolueHes.

7014. Mar. 3. (Fr., 6.3.20.)

Complete Specification Accepted.

18,026 (1918). Barbet et Fils et Cie. See II.

IV._COLOURING MATTERS AND DYES.

Applications.

Ataok and Soutar. Manufacture of anthra-

quinone dyestuffs. 6063. Feb. 23.

Drey, and Williams and Co. Production and

utilisation of colouring matters. 6192. Feb. 24.

Imray (Soc. Chem. Ind. Basle). Manufacture of

mordant dyestuffs and chromium compounds

thereof. 6036. Feb. 22.

V.—FIBRES; TEXTILES; CELLULOSE;
PAPER.

Applications.

British Cellulose amL Chem. Manuf. Co., and

Mallock. Apparatus for spinning artificial threads

etc. 6369. Mar. 2.
_

.

Cross (Technochemia A.-G.). Preliminary treat-

ment of cellulose for the manufacture of artificial

silk. 7135. Mar. 4.

Du Pont de Nemours and Oo. Cellulose ester

compositions. 6897. Mar. 2. (U.S., 19.6.20.)

Riitgerswerke A.-G., and Teichmann. Dissolu-

tion of wood etc. 7077. Mar. 4, (Ger., 17.3.20.)

Steinhilber. Manufacture of paper-pulp. 6972.

Mar. 3.

Trostel. Improving hair, wool, and furs. 6515.

Feb. 26.

Wade (International Paper Co.). Manufacture

of paper. 7132. Mar. 4.

Complete Specificationb Accepted.

^190 (1919) and 28,982-3 (1920). Glanzfaden

A.-G. Producing a spun material resembling wool

or cotton from viscose solutions. (135,205, 152,349,

152,350.) Mar. 2.

VI.—BLEACHING; DYEING
;
PRINTING

;

FINISHING.

Applications.

Brandwood and Brandwood. Dyeing yarns.

6722. Mar. 1.

Copley. Mercerising yarns in hank form. - 6353.

Feb. 26.
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Drey, and WilliamB and Co. 6192. See IV.
Renck. Production of gelatin printing platea.

6697. Mar. 1. (Ger., 2.9.20.)

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

•Applications.

Christenson and Hedman. Production of ammo-
nium chloride in coking or distilling coal. 6313.

Fob. 24. (Sweden. 3.3.20.)

Christenson and Hedman. Production of ammo-
nium chloride in distilling etc. alum shale etc.

64lk Feb. 25. (Sweden, 27.3.20.)

Christenson and Hedman. Production of ammo-
nium chloride. 6446. Feb. 25. (Sweden, 6.10.20.)

-Collins. 7200. See XI.
Eustis. Recorering sulphur dioxide from

furnace gases etc. 6783-4. Mar. 1.

Hansford. Apparatus for drying ammonium
sulphate etc. 6686. Mar. 1.

Hultman. Manufacture of chrome alums. 6122.

Feb. 23. (Sweden, 1.3.20.)

Kelly and Walker. Manufacture of borax and
boric acid. 7045. Mar. 3.

Kilburn. 6618. See XIII.
Norsk Hydro-Elektrisk Kraelstofaktieselskab.

Manufacture of ammonia. 6801. Mar. 1. (Nor-

way, 9.3.20.)

Potter and Robinson. Manufacture of chromium
compounds. 6690. Mar. 1.

Stohr. Manufacture of ferruginous prepara-

tions. 6786. Mar. 1. (Austria, 9.3.20.)
' Tulloch. 6026. See I.

Complete Specifications Accepted.

23,318 (1919). Evans and Evans. See X.
28,355 (1919). Kelly and Jones. Preparation of

alkali pentaboratea direct from boron ores.

(158,992.) Mar. 2.

29,303 (1919). New Jersey Zinc Co. Production

of metal oxides and other compounds of metals.

(147,530.) Mar. 9.

30,075 (1919). Pascal. Manufacture of liquid

sulphurous acid from dilute sulphurous acid gas.

(159,3^.) Mar. 9.

30,0k) (1919). General Chemical Co. Production

of oxides of nitrogen. (136,158.) Mar. 9.

30,177 (1919). Maass. See I.

1712 (1920). Sieurin. Production of aluminium
oxide from aluminium chloride. (159,086.) Mar. 2.

VIII.-GLASS; CERAMICS.

Applic.ations.

Hailwood. Glass manufacture. 7149. Mar. 5.

PilHngton, and Pilkington Bros. Apparatus for

gathering glass from mblten mass. 6984. Mar. 3.

Rashleigh. Means for drying clay etc. 6806.

Mar. 1.

Complete Specification Accepted.

14,371 (1920). Danner. Forming sheet glass.

(159,114.) Mar. 2.

IX.—BUILDING MATERIALS.

Applications.

Dagnall. Heat-insulation or fireproof bricks,

tiles, etc. 6563. Feb. 28.

Laube. Wood-preserving method. 6399. Feb. 25.

(Ger., ^.2.20.)
Pearson. Manufacture of material for road etc.

surfaces. 7141. Mar. 4.

Sanguinetti. 7008. See II.

Strehler. Manufacture of artificial stone. 6673.

Feb. 28.

Complete Specifications Accepted.

22,588 (1919). Hughes, Brown, and Hill-Jones,

Ltd. Manufacture of bricks, slabs, tiles, etc.

(159,239.) Mar. 9..

6057 (1920). McLay. Heat non-conducting
compositions. (159,411.) Mar. 9.

X.—METALS; METALLURGY, INCLUDING
ELECmO-METALLURGY.

Applications,

Angel. Treatment and reduction of sulphid® re-

fractory etc. ores. 6232. Feb. 24.

Basset. Manufacture and refining of iron and
steel. 6277. Feb. 24. (Fr,, 24.2.20.)

Enstis. 6783-4. See VII.
Hardy and Stephenson. Siemens etc. furnaces.

7041. Mar. 3.

Morgan Crucible Co., and Speirs. Electrically
heated melting etc. furnaces. 6912. Mar. 2,

Passalacqua. Soldering aluminium. 6412.
Feb. 25. (Fr., 28.2.20.)

Perkins. Treatment of oxidised ores, 5899,
Feb. 21.

Platt. Metallurgical etc. furnaces. 6291. Feb. 24.

Soc. 04n. d’Evaporation. Apparatus for leach-

ing minerals. 5889. Feb. 21. (Fr., 30.3.20.)

White (American Smelting and Refining Co.).

Treatment of tin. 6299. Feb, 24.

Complete Specifications Accepted.

2690 (1914) Zavelberg. Roasting-furnaces.

9
23y318 (1919). Evans and Evans. Recovery of

tin and zinc chloride from tin pot skimminga.
(158,926.) Mar. 2.

28,546 (1919) and 6733 (1920). Hurst and Ball.

Aluminium alloys. (159,008.) Mar. 2.

28,763 and 30,472 (1919). Ballantine. Produc-
tion of ferro-alloys. (159,280.) Mar. 9.

28,999 (1919). Taylor and Partington. Treat-
ment of ores etc. by flotation. (159,025.) Mar. 2.

30,951 (1919). Collins. Winning of tin. (159,071).

Mar. 2.

31,814 (1919). Storen and Johanson. Treating
magnetic or weakly magnetic iron ore containing
magnetic ferrous sulphide. (159,380.) Mar, 9.

6912 (1920). Metallind. Thiele u. Bruchsaler.

Increasing resistance of aluminium to acid and
alkaline liquids. (140,069.) Mar. 9.

8213 (1920). British Thomson-Houston Co.
(General Electric Co.). Surface treatment of

metals, (159,102.) Mar. 2.

14,794 (1920). Tyrrell. Briquetting ores.

(144,276.) Mar. 2.

20,633 (1920). Dents. Maschineufabrik. See I.

XI.—ELECTRO-CHEMISTRY.

Applications.

Chloride Electrical Storage Co., and Heap.
Storage batteries or accumulators. 6137-8. Feb. 23.

Chloride Electrical Storage Co. (Ford). Storage

batteries or accumulators. 6665 and 6759. Feb. 28

and Mar. 1.

Collins. Electrolysis of brine. 7200. Mar. 5.

Imhery. Electric furnaces. 6595. Feb. 28.

Morgan Crucible Co., and Spiers. 6912.' Sec X.
Reid. Electric furnaces. 6011. Feb. 22.
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Complete Specifications AccpnEO.

3683(1917). Schuster. Galvanic cells.
.
(158,911.)

Mar. 2.

28,154 (1919). Mend (Intemat. Precipitation

Co.). Apparatus for electrical treatment of gases.

(158,982.) Mar. 2.

7944 (1920). British Thomson-Houston Co.
(General Electric Co,). Compositions for insulat-

ing and protecting electrical apparatus etc.

(159,421.) Mar. 9.

XII.—FATS; OILS; WAXES.
Applications.

Douglas and Sons, and Nicol. Treatment of

edible fats. 6787. Mar. 1.

Gill (Sharpies Speciality Co.). 6959. See I.

Henkel u. Co. Treatment of liquid soaps etc.

6670. Feb. 28. (Ger., 16.12.20.)

Kayser. Refining vegetable oils. 6648. Feb. 28.

Complete Specifications Accepted.

23,585 (1919). Erslev. Cooling or allowing to

crystallise concentrated fatty emulsions. (134,815.)

Mar. 9.

29,781 (1919). Melton and Downs. Recovering

and utilising solvent from the air from apparatus
for extracting oil, fat, etc. (159,039.) Mar. 2.

599 (1920). Townsend. Soap. (159,083.) Mar. 2.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Application.

Kilburn (Titanium Pigment Co.). Manufacture
of composite titanic oxide products. 6618. Feb, 28.

XrV.-INDU-RDBBER; GUTTA-PERCHA.

Applications.

Bilhrough. Manufacture of pure or filled rubber

from latex. 6737. Mar. 1.

Davidson. Treatment of latex. 6041. Feb. 22.

Complete Specuications Accepted.

28,593 (1919), Perkin, Mandleberg, and Mandle-
berg and Co. Compositions containing india-

rubber. (159,014.) Mur. 2.

10,829 (1920). Davidson, Treatment of raw
rubber when freshly coagulated from latex.

(159,106.) Mar. 2.

XV.—LEATHER; BONE; HORN; GLUE.
Applications.

Beretta. Tanning arrangement for hides etc.

5860. Feb. 21. (Ital., 20.2.20.)

Carmichael and Ockleston. Tanning. 6221.

Feb. 24.

Hell. Tanning hides etc. 6798. Mar. 1.

Renck. 6697. See VI.

XVI.—SOILS; FERTILISERS.
Applications.

Desmond and Tisdall. Fertiliser. 6766. Mar. 1.

Lo Monaco. Chemical fertilisers. 6434. Feb. 25.

(Ital., 26.2.20.)

XVIII.—FERMENTATION INDUSTRIES.
Applications.

Crawford. Fermentation of alcoholic beverages.
6700. Mar. 1.

Gilmour. Mahufactnre (rf yea«t. 6107. Feb. 23.
Jensen (Corby). Making, treating, and prepar-

^
ing yeaet. 6636. Feb. 28.

Easbiwaga.
.
Preparation of diastase or a solu-

tion of diastase. 6235. Feb.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.

Applic.ations.

Apsley. Apparatus for treating sewage etc. 7076.
Mar. 4.

Boldy and Waite. Machines for separating solid
matter from trade effluent etc. 6474. Feb. 26.

Brunet, and Soc. Anon. Maison Detilleux. Dis-
infecting or sterilising. 7222. Mar. 5.

Carpmael (Bayer n. Co.). Disinfecting, insecti-
cidal, and fungicidal compositions. 6419. Feb. 25.
Corn Products Refining Co. Separating gluten

from starch. 7024. Mar. 3. (U.S., 8.3.20.)
Dorr Co. Treatment of sewage, 7219. Mar. 5.

(U.S., 27.3.20.)

Douglas and Sons, and Nicol. 6787. See XII.
Raimbert. Sand filters. 5883. Feb. 21. (Fr,,

23.3.20.)

Spear and Spear. Manufacture of food products.
5879. Feb. 21.

AVanklyn. Treatment of germ of cereals. 6830.
Mar. 2.

Complete Specifications Accepted.

16,189 (1919). Greville. Treatment of flour.

158,917.) Mar. 2.

29,245 (1919). Nicholson. Extraction of juices,
pectin, etc. from fruit etc. (159,311.) Mar. 9.

30,978 (1919). (Townsend. Milk food. (159,362.)
Mar. 9.

9M, 1112, and 1115 (1920). Niessen. Boiling and
drying organic substances, particularly offal.

(1.37,828, 137,841, 137,844.) Mar. 2 and 9.

18,852 (1920). Sykes. Apparatus for dehydrat-
ing food products. (146,917.) Mar. 2.

XX.-ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OLLS.

Applications.

Carpmael (Bayer u. Co.). Manufacture of ethyl-
ene derivatives. 6160. Feb. 21.

Elektro-Osmose A,-G. Manufacture of swine-
fever serum. 6531. Feb. 26. (Ger., 27.2.20.)

Soc. Chim. Usines du Rhone. Manufacture of

oxyaldcbydcs and their derivatives. 6289, 6450.
Feb. 24 and 25.

Szarrasy. Manufacture of methyl alcohol from
methyl chloride, 7142. Mar. 4. (Hungary.
16.7.14.)

Complete Specifications Accepted.

6209 (1920). Datta. Treatment of waste from
growing tea plants and obtaining caffeine.

(159,097.) Mar, 2.

13,349 (1920). Lilienfeld. Manufacture of
dialkyl sulphates. (143,260.) Mar. 9.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Donisthorpe. Colour photography. 6859. Mar. 2.

Luboshey. X-ray photography. 6901-2. Mar. 2.

XXIII.—ANALYSIS.

Application.

Konig. Measuring density of gases. 7162.
Mar. 5. (Ger., 5.3.20.)

Complete SpEcincAiioNs Accepted.

30,637 (1920). Siemens u. Halske A.-G. Photo-
meters. (163,328.) Mar. 2.



Vol. XL.. 7.1 ABSTRACTS [April 15, 1921.

L-GENERAL; PLANT; MACHINERY.

Anemometer. Gerdien and Holm. See XXllI.

Patents.

Combustion furnace. W. L. Harder, Assr. to
Harder Furnace and Engineering Corp. U.S.P.
1,354,741, 6.10.20. Appl., 13.3.19.

Powdered fuel is injected into a furnace between
streams of heated air which arc independently regu-
lated so that combustion takes place at any de-
sired point in the furnace.—W. F. F.

Surface-condensers; Process of keeping free
from scale and sludge. Maschinenbau-A.-G.
Balcke. E.P. 135,189, 10.11.19. Couv., 19.2.18.

X FEEDETEiiMiNED quantity of an acid such as hydro-
chloric, acetic, or formic acid, is added to the cool-

ing water to convert carbonates into easily soluble

salts; the procesa is applicable to condensers
(but not to boilers) because the temperatures used
are insufBeient to cause dissociation of the chlorides

or other salts formed. (Reference is directed, in

pursuance of Sect. 7, Sub-sect. 4, of the Patents
and Designs Acts, 1907 and 1919, to E.P. 2798 of

1874 and 139 of 1911.)—B. M. V.

Evacuating Idangerousl fluid from containers;
Method of and apparatus for . F. N. Pickett,

W. J. Palmer, and G. H. Tatham. E.P. 158,333,
30.10.19.

The container, e.g,, a shell containing “ mustard
gas,” is opened by a punch which drives in the
soft iron sealing plug, and evacuated by a pipe con-
nected with a source of vacuum. To prevent
escape of gas during the operations the shell is

inserted through an opening provided with a rubber
airtight collar into a chamber in which also a
vacuum is maintained, means being provided for

operating the punch and emptying pipe without
destroying the vacuum. The shell may be held in

place by means of an electro-magnet.—B. M. V.

Ftliers. .1. Miller, and G. Fletcher and Co., Ltd.
E.P. 158,387, 7.11.19.

A FILTER which may be used, e.g., for filtering sugar
stock through megass, comprises a chamber
mounted on hollow trunnions, through which the
liquor to be filtered is admitted and exhausted.
The chamber is tilted to receive a charge of filter-

ing medium, then placed in a vertical position, and
a lid and pressure plate, both supported by an over-
head yoke, are lowered respectively upon and into
the filter chamber by mean.s of a screw

;
the pressure

plate continues to move downward after the lid
lias come to rest until the filtering medium is suffi-

ciently compacted. The liquor to be filtered is then
pumped through, and should the filtrate not be
clear, i^ditional pressure may be applied to the
plate without stopping the operation of filtering.

—B. M. V.

Filtering apparatus; Arrangement and construc-
tion of . C. J. Haines. E.P. 158,663, 7.11.19.

Filtering frames, suitable for use in the apparatus
described in E.P, 6272 of 1900 and 27,007 of 1903,
are constructed of two perforated sheets kept apart
by a corrugated sheet and held in place by a cast
base and frame of channel section. The perforated
sheets may be covered by wire gauze and that in
turn by the filtering medium.—B. M. V.

Mter. J. P. Probst. U.S.P. (a) 1,367,324 and (t

1,367,325, 1.2.21. Appl., 14.2.19 and 12.6.19.

VERTICAL cMing is provided near the to;
* na the bottom with Horizontal ridges projectin;

j

inwards each ridge supporting an annular flange.
I Remorable interchangeable supports rest on the

j

flanges and a cylindrical filter screen is mounted on
! one of the supports. Filtering material is packed
i in the casing between the bottom of the filter screen

;

and the other support, (b) In a filter of the kind
!
described m (a) liquid passes into an annular space
surrounding the casing and thence into a filtering >

' chamber filled with compressed sponges. The liquid
: then passes into a second chamber within the casing
;

filled with layers of crushed cloth, the s«'Cond
i chamber being detachable from the casing. The
liquid is discharged through a perforated wall into
a second annular space surrounding the second

;

filtering chamber.— F. F.

Filter; ^fefaUltrgical and chemical . H. B.
Faber. U.S.P. l,3d8,C18, 15.2.21. Appl., 3.4.15.

i "VViTHiJ^ an airtight container is a rotary filter in

I

sections, each section having an independent dis-
charge pipe. Means aro provided for supplying

; pressure medium to the c-ontaincr, for supplying
; cleansing fluid to the solids collected on the filter,

!

and for providing a counter-pressure in excess of

!
the pressure so as to lift all solids from successive

:
portions of the filter during continuous operation

' without relieving pressure on the filtering portions.
: By means of a distributing valve the filtrates from
the different discharge pipes can be distributed to

j

different receptacles prior to and subsequent to the

;

application of the cleansing fluid.—J. W. I).

:
Filter-press. M. Neide. G.P. 328,941, 18.4.18.

;
A FILTER-PRESS is constituted of a number of alter-

:
nate filter plates and filter frames in juxtaposition,

i
the whole being disposed within a casing provided

! with an opening through which the filter frames or

I
plates may be withdrawn or replaced either as a

;

whole or in sections.—J. S. G. T.

Membrane or vltra filters with pores of a definite

size; Manufacture of . Memhrcine mters,
and process of making them. R. Zsigmondy and
W. Bachmann. G.P. (a) 329,060, 5.9.16, and (b)

329,117, 22.8.16.

(a) a solvtjon of a cellulose ester is poured upon
plates, or soaked into the pores of textile fabrics or

I

similar material, and is dried in an atmosphere, the
relative humidity of which is maintained constant

' to within a few per cent., the temperature being

j

similarly maintained constant to within a few

I
degrees. Water may be added to the ester before

i
drying, if necessary. A compact filter of small

j

porosity is obtained when the relative humidity era-

;
ployed is low. Employing a higher degree of

!
humidity, the permeability of the resulting filter

i

is increased. The porosity may also be varied by
! altering the composition of the solvent in which the

I

cellulo.se ester is dissolved, without altering the con-

i
centratioii of the solution. (b) Membrane filters

composed of a cellulose ester and possessing a
structure especially adapted for filtration purposes

are prepared by using a solvent composed of a mix-

ture of substances in part easily vaporisable and in

part vaporisable with difficulty, and submitting the

! membrane to the action of water and steam.
—J. S. G. T.

MefaUic filter gauze; Manufacture of . J.

Ratlijen. G.P. 329,061, 3.9.18.

i A METAL gauze of iron, steel, brass, bronze, copper,

etc. is coated with another metal by spraying, in

such a way that it retains its permeability. If

necessary, tho gauze may be coated, either ^fore
or after the spraying process, with a metal resistant

to acids and alkalis, this metal being deposited

electrolytically or otherwise. The gauze may be
A
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employed in filter-presses etc. in place of filter

cloth, over which it possesses a number of advan-

tages.—J. S. G. T.

Non-flammable volaiile liquid. A. Henning. E.P.
158,494, 15.7,20.

Ethyl chloride, with or without methyl chloride, is

mixed with methyl bromide and, if desired, colour-

ing or perfuming agents, forming a mixture that

will vaporise practically as a whole, and will be use-

ful for refrigerating, as a solvent, and for fire ex-
tinguishing.—B. M. V.

Drying apparatus. C. S. Bedford and A. Oldroyd.
E.P. 158,734, 20.11.19.

Hot gases (e.g., fine gases from boilers) are passed

in two streams through both compartments of a.

two-storey drying-chamber, through which the
material to be dried is conveyed first in one oom-
partraent in the same direction as the gases, return-

ing through the other compartment in the opposite

direction to the gases.—B. M. V,

Cooking thick masses; Apparatus jor . E. A.
Strohmaier and B. A. Hook. IJ.S.P. 1,365,431,

25.1.21. Appl., 20.12.17.

A COOKING vessel is provided with a rounded bottom
and a steam-heating coil near the bottom. A steam
pipe extends vertically downwards into the vessel,

and is provided with an ejector nozzle, which dis-

chargpfi a jet against the curved bottom eo as to

circulate the material around the heating coil.

~1V. F. F.

Beciifying columns; Apparatus for facilitating the

reflux of condensed liquid in . C. A.

Hartung, G.P. 328,412, 26.6.17.

Collecting vessels are arranged below the reflux

tubes, and one or more holes arc bored in the lower

parts of these, affording a reetricted outlet for

liquid. The holes are of such size that the vessels

remain filled under all circumstances.—J. S. G. T.

Distilling column. T. Schneible. tJ.S.P. 1,366,966,

1.2.21.

'

Appl., 2.8.19.

A DisTiLLrNO column consists of a series of annular

sections containing chambers, each chamber having

a lower annular baffle plate, and an upper circular

baffle plate of smaller diameter carrying a series of

depending guide vanes which extend to the lower

plate.—W. F. F.

Condenser. Eeat exchanger. J. Schneiblo. U.S.P.

1,366,957—8, 1.2.21. Appl., 2.8.19.

A CONDENSED comprises a series of superposed hori-

zontal cooling coils in a casing, each coil having an
annular baffle plate with a large central opening
below it, and a baffle plate above it of larger

diameter than the diameter of the opening in the

plate below. When used as a heat exchanger, the

baffle plate above the coil is of larger diameter,

and the annular portion lying above the annular

plate below the coil is perforated.—W. F. F.

‘Tolatile solvents; Process for the recovery of .

E. Bindscbedler. U.S.P. 1,367,009, 1.2.21. Appl.,

18.6.20.

Gas containing solvent vapour is brought into con-

tact first with phenols and then with concentrated
sulphuric acid to absorb the solvent vapour, which
is subsequently recovered from the absorbents.

—W. F. F.

yohiile solvents; Process for the recovery of .

E. Bindscbedler. U.S.P. 1,368,601, 15.2.21.

Appl, 28.7.20,

Gases containing a volatile solvent are brought suc-
cessively into intimate contact with a phenolic

I liquid to remove the volatile solvent, with an
alkaline solution to remove phenol carried over,

and with concentrated sulphuric acid to remove any
remaining solvent.—B. M. V.

iScpara^ion. of organic gases or vapours from admix-
ture with air or other gases; Process for .

Farbenfabr, vorm. F. Bayer und Co. G.P.
310,092, 4.11.16.

The gaseous mixture is subjected to the action of

extremely porous charcoal, prepared in accordance
with G.P. 290,656 (F.P. 471,295; J., 1915, 216),

which absorbs 5% of its weight of methane,
acetylene, or cyanogen, and 50—70% of its weight

: of ether, methyl or ethyl alcohol, acetone, benzene,

[

ethyl acetate, or aectic acid. The absorbed gases

or vapours are subsequently expelled by heating the

charcoal in steam.—J. S. G. T.

Lining metal tanks with hard rubber; Process of

. E. S. Boyer, Assr. to American Hard
Rubber Oo. U.S.P. 1,367,231, 1.2.21. Appl,
18.11.20.

The inner surface of the tank is covered with
plastic soft rubber and then with plastic hard

i rubber, and both layers are vulcanised together and

!
to the tank by the application of steam under pres-

! sure. Water under pressure is then introduced

into the tank to ensure adhesion during cooling.

—W. F. F.

Osmotic diaphragm. E. A. Sperry, Assr. to

Anaconda Lead Products Co. (j.S.P. 1,368,227,

8.2.21. Appl., 26.12.18.

A POROUS diaphragm for use in a bi-fluid cell is com-

posed of cloth parclimentised to a predetermined

extent.—J. S. G. T.

Liquid, pulvemdent, or gronvlor sub.^tances; Proce,ss

by which two or more are simvlianeoushi
atomised and mixed or enabled to interact. G. A.

Krause. G.P. 302,421, 1.8.16.

The materials are delivered together on to a rapidly

rotating disc within a chamber, and the powdery
product is cither collected in the chamber or with-

drawn therefrom by suction. The process may bf

used for the production of soap powder, or of tin

oxide from stanuato liquors.—J. H. L.

Contact masses containing iron, cobalt, nickel, etc.

or mixtures thereof, or the oxides; Bevivificafion

of . Badische Anilin und Soda Fabrik. G.P.

304,341, 9.4.14.

The contact mass is treated with an aqueous oxidis-

ing agent, under such conditions that little^ if any.

of the fontaf-t metal or of the oxide is diesolved.

Oxidising acids such as nitric acid, and oxidising

salts such as nitrates, chromates, etc., may he em-

ployed.—J, S. G. T.

Washing and cooling gases; Multiple-stage dis-

integrator for , F. Trappmann. G.P

327,047, 9.1.15.

The gas and water flow alternately in the same au<i

!
in opposite directions through a multiple-stage dis-

I
integrator constituted of two concentric atomising

j

drums rotating in opposite directions wdthin ^

i chamber. The diameters of the drums increast

1
gradually or discontinuously from the inlet to tht

outlet end of the chamber. The chamber is divideo

into compartments by a number of transverse cir

cular plates rotating with the atomising drun«

The gas passes inwards through the drums towards

the axis in one compartment and outwards in thf

next and eo on. and is suhinitted to an atomi&iii?

and centrifugal force of progressively increasiu?

magnitude, owing to the increase in the circum-

ferential velocity of the drums in successive com-

partmente. The quantity of water injected inl^
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the various compartments diminishes in proportion
as the diameter of the atomising drum therein
increases.—J. S. G. T.

Reaction column [/or absorption, distillation, recti- !

fiaation, etc.]. Soc. J. Bouchayer et Paris et
Cie. G.P. 327,164, 2.4.19.

In a plate column the tubes for the gas or vapour
are arranged at the corners of a regular hexagon
and the tubes for the li<iuid at the centres of the
hexagons. The tubes for the liquid are each sur-

rounded by^a slee^ having narrow vertical slits

in the portion between adjacent plates and also

broader openings at the bottom. The spaces ^tween
successive plates are packed with a filling material

up to the level of the upper ends of the vertical

slits. Liquid which is carried up mechanically
through the filling material by the gas or vapour

|

circulates through the slits into the space enclosed
|

by the sleeve and then out through the broader '

openings at the bottom, whereby the same portion

of liquid comes a number of times into contact with

the gas or vapour. The column is intended for use

in gas washing, for recovery of amm<mia from coke-

oven and blast-furnace gas, and for the recovery

of vapours of volatile liquids etc.— J. S. G. T.

Electrical purification of gases; Removal of dust
precipitaied in the . H. Zschocko. G.P.

320,062, 28.10.19.

Two concentric tubes, the outer of which is station-

ary, are employed. To the inner tube, which serves

as the electrode on which the dust is precipitated,

an oscillatory or/and jerky motion in the direction

of its axis is impartedj whereby the dust precipi-

tated is shaken down into a funnel-shaped recep-

tacle.—J. 8. G. T.

<t(t,s washers, reaction columns, and the like;
|

Sprinkling device for use in . C. Still. G.P.
'

329,118, 3.8.19.

The washing liquid is distributed by a sprayer or

similar device, the pipe for supplying liquid thereto !

being connected, by means of a branch pipe, with i

he gas chamber at some distance from the point of
|

mission of the spray. Thereby, owing to suction
‘

ir injector action, the washing fluid is admixed
rith gas prior to entering the sprinkler, whereby
i much finer spray is obtained.—J. S. G. T,

?e2jaraiion of solid impuniies from gases, vapours,
and lig^iids; Cyclone device for . R. Wus-

j

sow and E. Schierholz. G.P. 329,779, 19.8.19.

The fluid enters and leaves the cyclone tangentially
n the direction of rotation of the cyclone about its

i'ertical axis. The cyclone is surrounded by an
mnular collecting chamber, and the lighter con-
stituents are deposited in a central settling
chamber.—J. S. G. T.

of low boiling point, with the exception
of hydrocarbons [e.g., sulphur dioxide and
ammonio,]; Process for the recovery of {jvom
puseoiw mixtures], Apparate-Vertriebs-Ges.
in.b.H. G. P. 329,412, 10.5.17.

The gaseous mixture is compressed, then expanded
!^ud simultaneously brought into contact with a
washing agent. The process is applicable to the
recovery of certain constituents, such as sulphur
dioxide or ammonia, from gases. In these two
cases, the condensed liquid separated by com-
pression, constituted in the one case of a solution
ct sulphur dioxide and in the other of a solution of
ummonia in water, is employed as washing medium,

sprayed into the expansion chamber. The
eiuciency of the process is increased by the use of
impact or reflecting surfaces to ensure intimate
contart between the washing medium and the mist
ermed during the expansion. In like manner the

cooled gas may be passed into a centrifugal washer
into which the washing fluid is sprayed.—J, S. G. T.

Separation of bubbles and drops of liquid from the
vapours rising from boiling liquids; Process for
the . B. Graemiger. G.P. 329,719, 31.7.19.

The vapour rising from the boiling liquid is made
to percolate through a vaporous mist moving with
much higher velocity, whereby drops of liquid in the
vapour are precipitated.—J. S. G. T.

Crushing ores and other material; Apparatus for
. H.W. Hardinge. U.S.P. 1,367,777, 8.2.21.

Appl., 6.2.19.

See E.P. 148,637 of 1919j J., 1920, G19 a.

Recuperators for use in connection with furnaces.
H. Hecker, and Bender nnd Frambs G.m.b.H.
E.P. 1.33,045, 24.9.19. Conv., 2.5.18.

Cooling apparatus. G.P. 329,479. See VII.

Leaching. E.P. 158,320. Sec X.

I nA.-FUEL; GAS ; MINERAL OILS AND
' WAXES.

Coal; Assay of for carionisation purposes.
T. Gray and J. G. King. Tech. Paper No. 1,

Fuel Research Board, 1021, 13pp.

The coal sample is ground to pass through a dtl-mesh

sieve, nnd is dried at 105°—110° C. The retort
consists of a horizontal liard glass or silica tube
30 cm. long and 2 cm. diam., and is fitted with a

side tube leading into a U-tube which acts as a con-

denser for oil and water. This is connected with
a second tube charged with glass beads drenched
with sulphuric acid for the absorption of ammonia.
The gases are collected in a gas-holder fitted with
a constant pressure device. About 20 g. of the
coal is placed in the tube, and after all connexions
have been made the furnace, previously heated to

300° C., is pushed into position round the retort,

.is soon as the evolution of the gas occluded by the

coal and of the expanded air stops, the temperature
of the furnace is gradually raised so that the final

temperature, .550° C. to 600° C., is reached in 1 hr.

Observations are made of the temperatures at which
water and oil appear. Heating at the final tempera-
ture is continued for 1 hr. Weighings are made of

the coke and oils, and the liquor and gas volumes
are measured. The method has been found to give

concordant results.—W. P.

Lignite and lignite-coal mixtures; Carbonisation of
. A. Vieholt and E. Czako. J. Gasbeleucht.,

1920, 63, 379—383.

Results are given of the experimental carbonisa-

I tion of four co.ale, two of which were lignites whilst

two were typical brown coals. Details are given of

i

the composition of the coals, together with a com-
parison of the velocity of carbonisation of the coals

and of bituminous coal from the Saar basin. Dur-
ing the first halt hour of heating there was an evolu-

tion of hydrogen sulphide amounting to 8% by
volume of the gas produced, which rapidly fell to

2% at the end of If hrs. The ammonia was also

evolv^ very rapidly at fir,st and the yield

I fell quickly in the same, way, accompanied by a

diminution in the percentage of carbon dioxide
I evolved. The residual coke was of the nature of

breeze, and was very difficult to quench. It had a

calorific value of 4160 to 5947 Cals, per kg. In

the tests noth mixtures of lignite and bituminous

coal, it was found that better results were obtained

when the lignite was intimately mix^ with the

coal by shovelling than when no special care was
taken to obtain good admixture. Such careful ad-

a2
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mixture is. however, almost impossible in practice,

further, tne coke gave less fines w'hen “nnt” coal

was used than when coal with particles of widely

differing sizes was employed.—A. G.

Coal gas; Composition of in relation to its

Tititisation. R. V. Wheeler. Sheffield Gaa Con-
sumers’ Assoc. Gas J., 1921, 133, 615—618.

The character of the flame of a Bucsen burner,
which is the type of burner employed in most heat-
ing appliances, ia entirely dependent on the speed
of propagation of flame in . the mixture of gas and
air that ia issuing at the mouth of the burner and
this speed of propagation of flame varies witn the
composition of the mixture and with the nature of

the combustible gas (J., 1920, 94 a, 95a, 181a).
Speed percentage curves for different gases can
be made use of to see how the character of the
flame may vary with different gas mixtures. The
maximum speed of flame that cau be obtained with
a given combustible gas and air gives a measure of

the tendency of that gas to hack-fire. The magni-
tude of the range of mixtures of a given gas with
air lying between the fastest speed mixture and the
upper limit mixture gives a measure of the
“adjustability” of the gas, and the steepness of
the slope of the speed percentage curve on the high-
limit Bide gives a measure of the “ adaptability ”

or ease of adjustment of the gas. There is no
reason, on the score of an adaptable mixture of

the for trying to place limits on the proportions
of wRnbustible gases present in town’s gas. The
presence of nitrogen, however, lias an adverse effect

on the ease of adjustment of the gas-air mixture.

Large proportions of incombustible gases result

in a small margin of adjustment, so that slight

variations in the pressure of the gas will cause

wide fluctuations in the character of the flame
and in the distribution of beat throughout it, with
consequent inefficiency of the furnace.—W. P.

Technical gases; Content of wafer 'rapour in .

G. Sailer. Feuerungstech., 1920, 9, 88—89.

The author emphasises the importance of estimating
the content of water vapour in industrial gases,
especially producer-gas. The gas is filtered to
remove soot, tar, etc., and then passed through
a U-tube filled with calcium chloride or phosphorus
pentoxide. Any moisture deposited in the filter

tub© is estimated by subsequently drying tbis tube
in an air oven and determining the loss in weight.
When gases have been washed by a water spray,

small globules of water often remain suspended in

the gas in an atomised condition, and if a moisture
determination is made, it can easily be decided

whether free water is present or whether the gas
is merely saturated with water vapour.—A. G.

Water-gas. L. Vignon. Ann. Chim., 1921, 15,

42-60.

The mineral matter, and in particular lime, present
in coke plays an important part in the composition
of the water-gas produced from it. Below 800*^ C.
the formation of calcium carbonate is an important
factor in the production of methane. Above 900° C.
the carbonate is decomposed, and the calcium oxide
formed acts catalytically, favouring the three re-

actions: 4C0-}-2H,0=3C0,4'CH,; 2C0-J-2H,=
CO,-hCH,; C0,-[-4H,=CH,+2H,0. It is possible

by the action of lime to convert carbon monoxide
into hydrogen and a mixture of hydrocarbons.
Other substances may act as catalysts favouring the
interaction of carbon monoxide and water vapour
to give methane. With certain of these catalysts

(iron, alumina, silica) there is probably an inter-

mediate formation of a carbide, which ia decom-
posed by the water vapour. In other cases hydrogen
may be formed, and this then reacts, as above, with
the carbon monoxide or d^ide to give methane.

It should thus be possible to prepare a gas approach-
ing coal gas in composition. Water-gas in contact
with lime and in the presence of a suitable amount
of water vapour at 400° 0. gives a gas oontainin*^
H. 85-90%, CH, 5-10%, CX3 0-5%. By passing
steam over a mixture of coke and lime at 600°—
1000° C. a gas containing Hj 80—^%, CH* 15—
20%, CO 0-^% can be obtained. By mixing coal
w'ith lime and distilling at 900°—950° C. and then
passing sufficient steam over the residual coke at
900°—1000° C. the total gas may have the compo-
sition 70—78%, CH, 15—90%, CO 5-10%. By
suitably regulating the reaction the percentage of

CO may be reduced to zero.—W. G.

Carton monoxide in air and in flue gases; Deter.
minaiion of small amounts of . D. Florentin
and H. Vandenberghe. Comptes rend., 1921, 172,

391—393.

Gautier’s iodic anhydride method (J., 1898, 490,

603) has the disadvantage that other gase^ are

liable to 1^ present which are also capable of re-

ducing this anhydride. Certain precautions with

reference to the apparatus and its manipulation are

indicated. Tlie method of Ogier and Kohn-Abrest
(Ann. Chiui. Analyt., 1908, 169, 218), in which the

amount of gas, deprived of oxygen, necessary to

cause the appearance of the characteristic absorp-
tion bands of caTboxyhsemoglobin is determined,
gave concordant results. The authors recommend
each analyst to prepare his own scale. If the gas

contains more than 1 pt. of carbon monoxide per

1000, it should be diluted before analysis.—W, G.

Oil shale; Laboi'aiory testing of for oil and
amnwnia yield. E. L. Lomax and F. G. P. Rem-
frey. J. Inst. Pet. Tech., 1921, 7, 34—47.

Oil.^—One kg. is placed in a horizontal iron tube,

20 in. long and 3 in. diam., one end of which is

connected with a source of superheated steam,
whilst the other end connects with a condenser, a

clc«ed receiver, a second condenser, absorption

(

vessels (gas scrubbers), and a graduated aspirator

I
(for measuring gas yield). The iron tube is heated.

I

and as swn as water commences to distil, steam at

i 180° G. is admitted, and the heating is increased
gradually so as to maintain a steady distillation

of the oil; when distillation ceases the tube is

heated to dull redness for a short time. The dis-

tilled oil is examined as to its sp. gr., solidifying

point, sulphur content, moisture content, and

fractionation. The heavier fractions (^a^ve 150° C.)

aro distilled with the aid of superheated steam.

Ammonia.—The same apparatus is used, but the

shale is placed in the middle portion of the iron

l/ube, the two ends being filled with ignited broken
firebrick. The ends of the tube are first heated to

dull redness, steam at 180° C. is then admitted,

and the whole tube is brought rapidly to a dull

red heat; this procedure produces but little oil and

a large volume of gas. The vapours are condene^
and absorbed in dilute sulphuric acid contained in

the receiver and scrubbers, and at the end of the

operation the contents of these are mixed and the

amount of ammonia determined in the usual wav.

—W. P. S.

Gasoline by the charcoal absorption process. G. A.

Burrell, G. G. Oberfell, and C. L. Voress. Chem.

and Met. Eng., 1921, 24, 156—160.

A RECENT method for the extraction of gasoline

from natural gas is described in which the gas is

passed over activated charcoal until absorption is

oomplete, when the gas is replaced by a current of

superheated steam to expel the absorbed liquid

constituents of the gas. Coconut shell charcoal

activated by the steam activation process is the best

for the process and should be in granules from 8- to

14-mesh. An advantage of the process is that tbo

t

i

I

1

I
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charcoal exhibits selective ”
absorption, i.ef,,

Tv'hen the gas is first passed through, the lighter

fractions such as ©thane, propane, butane, etc., are

absorbed, but as absorption proceeds these consti-

tuents are replaced by heavier fractions, and thus

the quality of the product can be varied by regulat-

ing the extent of the absorption. When the gas

hrst comes in contact with the charcoal the tem-

perature rises owing to the liberation of the latent

heat of the condensed vapours, but after a few

minutes the rise ceases although absorption is not

complete, the heat being utilised to volatilise the

lighter fractions condensed previously. In the case

of a gas rich in gasoline the temperature rise may
be as much as 60® C., and if the gas is passed

through a column of the charcoal, a zone at the

raised temperature gradually passes along the

column in the direction of the gas. The tempera-

ture of the inflowing gas has a marked effect on the

efficiency of absorption
;
if the gas is at 10® C. there

is 100% absorption, and the absorption decreases

constantly as the temperature rises to 300® C.,

above which there is no absorption at all. The rate

of absorption depends upon the richness of the gas

;

with a gas giving 400 galls, of gasoline per

1,000,000 cub. ft., a gas supply of 40 cub. ft. per

hr. per sq. in. of base .surface in a 5 ft. column of

charcoal ia not too high, and gives a back pressure

of 1 to 2 lb. After absorption is complete it is neces-

sary to heat the charcoal to at least 200® C. to ex-

pel the heavier fractions of the gasoline, and the

steam employed for the purpose should be super-

heated to 250® O. or higher. The vapour is prefer-

blv passed through two condensers in series: in

ho* first, just sufficient cooling water is employed

0 condense the greater part of the steam just below

00® C.
;
in the second, condensation is completed

V the use of <an efficient supply of cooling water at

bout 15® €. The steam distillation does not im-

i.iir the absorptive property of the charcoal. In

omparative testa run on the same days, an oil

lant and a charcoal plant extracted respectively

25 and 203 galls, of gasoline per 1,000,000 cub. ft.

rom the same gas.—L. A. C.

Patents.

Suction gas generators. W. E. Scrivner, Assee. of

S. Phillips. E.P. 132,269, 6.9.19. Conv., 6.9,18.

The fuel feed hopper and the generator body are
made of stout galvanised iron, the generator being
lined with asbestos, with an inner course of fire-

brick in the furnace zone. A galvanised iron wire
is coiled spirally round the generator body and
welded to it; a stream of water is fed on to the
wire spiral to generate steam. Fuel is supplied
through a central depending shoot, concentric with
the furnace, and the ga.scs arc taken off from a iiide

pipe in the cowl, of wliich the hopper forms a part.

—A. G.

Blue water-gas ; Plant for the manufacture of

in conjun4:tton with coal gas. J. Lowe. E.P.
149,928, 2.12.19. Conv., 19.8.19.

Blue water-gas is made in twin generators, so

arranged that whilst one is lacing blown with steam
the other is being blown with air. The blue water-
gas is either passed into coal being carbonised in

the retorts of a separate installation or is mixed
with coal gas in the gas main.—-A. G.

Combustion gases of a fuel; Apparatus for utilising

the for generating steam mixed with these

gases and. if desired, a percentage of pure steam.

F. II. E. Mardeti. E.P. 158,326, 29.10.19. .

Liquid fuel is sprayed at high pressure into a

vaporiser, where it is mixed with compressed air

supplied through a non-return valve. The mixture

is ignited by an electric spark and the gases of com-
bustion pass through headers and side-lubes, sur-

rounded by water, which thus becomes heatetl. The
vertical side-tubes are open at the end and project

above the water level; the gase-s of combustion can
thus be mixed with the steam generated. By means
of a by-pass, the liot gases can be passed into an
ordinary fire-tube boiler, thus generating steam un-
mixed with tlie pro^Iuots of combustion.—A. G.

hlphur in benzine [petroleum spirit]; Lamp
method for determining . A modified form

of apparatus. J. S. Jackson and A. W. Richard-

son. J. Inst. Pet. Tech., 1921, 7, 26—34.

N the lamp described, the ordinary wick is re-

ilaced by a bundle of capillaries which are

‘spread” by a central lair tube lightly jammed
nto position; the air supply docs not pass through
he benzine, so that fractionation is greatly re-

lucod, and the current of air escaping from the top

f the air tube produces a slight reduction in pres-

ure, thus assisting the action of the capillaries

nd enabling them to supply sufficient benzine to

naintain a strong non-luminous flame. A mixing
hamber is provided above the tops of the capii-

aries and the luminosity and size of the flame are

ontroiled by the air supply.—W, P. S.

^droleum spirit: Analysis of . Critical tem-
perature of solution of hydrocarbons in aniline.

Cliercheffsky. Ann. fChim. Analyt., 1921, 3,

53—55.

fen method described by Chavann© and Simon (J.,

-910, 619 a, 672 a) has been published previously by
he author (J., 1910, 681).—W. P. S.

combustion of carbon. Berger and Belmas. See

ioaps from paraffin wax etc. Schrauth and
Fnesenhahn. See XII.

Producer gas plants; Generators for . T. H.
White. E.P. 158,409, 14.11.19.

The producer comprises a combustion chamber of

rectangular cross-section, the coke being supported

by fire-bars and a superimposed cylindrical struc-

ture. Tlie ratio of the area of the grate or complete

combustion chamber to that of the superposed con-

vertor chamber is 2'8 to 1. It is claimed that

clinkcriiig is largely reduced with such a plant.

Combustible gaseou.^ compositions especially for use

in cuttinff, irelding, and the like. R. H. Brown-
lee and R. H. tlhliiiger. E.P. 158,633, 5.11.19.

A siTTTABLB gaseous fuel for the purpose specified

consists of over 75% of hydrogen, over 5% of hydro-

carbon, and not more than 10% of carbon monoxide.

For special purposes, and where it is desired to

avoid oxidation of the metal, the gas may con-

sist of about 87% of hydrogen, about 9% of hydro-

carbon, and 4% of carbon monoxide.—A. G.

Gas [from garbage]; Process for making . J. IT.

McDonald. U.S.P. 1,367,321, 1.2.21. Appl., 10.3.20.

Wet garbage is placed in a vertical retort and

heated at an intermediate zone so that it is carbon-

ised and rendered incandescent at that point. The
moisture and gas distilled from the upper layers

pass down through the incandescent zone, and all

the combustible constituents are thereby converted

into fixed gas.—W. F. F.
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Gas producer for obtaining low temperature tar.

Deutschcr Industrie-Ofenbau G.ro.b.H, G.P.
327,095, 31.8.17.

The distillation gases are withdrawn through a
central gas outlet pipe fixed to the reTolring grate.

They enter the upper end of the outlet pipe, within
the producer shaft, through a perforate hood
provided with sloping metal plates between the
perforations.—C. A. C,

Cases; Collection of in chambers. C. C. Car-
penter. E.P. 158,758, 3.12.19.

To ensure uniformity of composition of the con-
tents of a gas-holder, a portion of the gas is with-
dran n to a compressor and is re-introduced through
a nozzle, forming an injector, thus producing
thorough agitation of tho contents of the holder.

—A. G.

Hydrocarbons; Process for converting higher nwle-
cular into lower molecular ones. Naaml.
Vennoots, Nedertandsche Liehte Olie Maat-
sohappij, Assees. of N. V. Hollandsche Benzol cn
Benzine Maat-sohappij. E.P. 135,197, 12.11.19.

Conv., 12.11.18.

A JIIXIUBE of high-molecular hydrocarbon (tar oil

or petroleum) vapour and superheated steam is

passed up a vertical retort packed with coke or the
like to the extent of } to | of its height. The retort

is heated externally so that the middle, zone of the
packing material is maintained .at 500°—1200° C.,

while the top and bottom zones arc heated to a

temperature 300° C. lower than that of tho middle
zone, the height of which is from J to i of the
total height of the retort.—L. A. C,

Petroleum and analogous oils: Process of distilling

and cracking . A. .1. Paris, jun. U.S.P.
1,367,828, 8.2.21. Appl., 27.12.16.

A MtxTtiBU of a hydrocarbon gas and the oil under
treatment is introduced into a body of molten metal.

—L. A. C.

Hydrocarbon, distillates; Process for the treatment

of . \V. J. Hoffman, Assr. to U.8. Motor
Fuel Corp. U.S.P. 1,367,968, 8.2.21. Appl., 9.8.17.

A SOLUTION containing picric acid and wood alcohol

impregnated with acetylene gas is added to the
hydrocarbon.—L. A. C.

Illuminating gas; Apparatus for generating .

A. A. Birkholz. U.S.P. 1,3^,530, 12.10.20.

Appl., 10.11.16. Renewed 3.8.20.

See G.P. 299,546 of 1915; J., 1918, 456a.

Hydrocarbons; Process for conversion of into

hydrocarbons of lower boiling point. R. Fleming.
E.P. 135,854, 26.11.19. Conv., 17.11.16.

Seb U.S.P. 1,324,766 of 1919; J., 1920, 99a.

Briquette presses, C. W. G. Clewlow. E.P.
158,7®, 18.11.19.

Gas producers; Supply of blast to [and grates of]

. J. P. W. Pasley. E.P. 158,786, 30.12.19.

Combustion furnaces. U.S.P. 1,354,741. See I.

Beaction column. G.P. 327,164. See I.

Asphdtie cement, E.P. 158,674. See IX.

Fatty acids from hydrocarbons. G.P. 307,048.
See XII.

HB.-DESTBUCTIVE WSTILLATIOM

;

HEATIWa; MGHTllW.

Wood distUlatiofi. HI. Distillation of some Mysore
and Baroda woods and of certain waste products
J. J. Sudborough, H. E. Watson, M, N
Bahuguna, K. R. Dotiwala-, M. G. Kekre, M. 0
ICrishnaswamy, M. K. Narasimhan, and S. M
Nilikani. J. Indian Inst. Sci., 1920, 3, 281—292!

The distillation of a further 23 species of Mysore
woods and 8 species of Baroda woods gave result?
similar to those previously obtained (c/, J., 1920
327 a), i.e., the yields of acetic acid and methyl
alcohol were generally lower than those obtained on
distilling European and American hardwoods. The
yields from the Baroda woods were, aa a rule, lower
than those from the corresponding Mysore woods.
Undried coconut shells yielded 4'90—6*90% of

acetic acid and 0‘66—1’54% of methyl ^alcohol;

wattle wood (Acacia decurrens), the bark of which
is utilised for tho extraction of tannin, gave yields

which compared favourably with those obtained from
hardwoods; myrobalan kernels, the husks from the
dry pods of the gold mohur tree (Poinciana regia),

and bamboo gave yields comparable with those from
the South Indian jungle woods,—L. A. C.

Tar from coconut shells. Sudborough and others.

See in.

Pate.nts.

Vertical retorts for the desintefive distillation of

coal, shale and the like. 8. Jones and J. U. Mac-
donald. E.P. 109,800, 23.8.17. Conv., 15.7.16.

Near the hottoni of the retort and externa] to it is

a special valve consisting of two smooth plates with
a drum in between. The drum has two pockets, one
on each side of the centre, and each plate has an

opening opposite to the position of one pocket, such

opening in one plate being placed opposite the neck
of the feed hopper, whilst the opening in the other

plate affords communication between the second
pocket in the drum and a short conduit leading into

the bottom of the retort. By rotating the valve

drum through 180® the material supplied to one

jiocket from the hopper is caused to pass through
the valve into a conduit from which it is forced to

the top of tho retort by means of an archimedean
screw\ The hood of the retort forms the gas and
coke exit and is water-sealed, the coke being re-

moved along a channel by push-plate conveyors.

-A. G.

Carbonaceous material; Apparatus for distilling

. W P. Perry. E.P. 158,394, 10.11.19.

An apparatus for continuously distilling and gasi-

fying carbonaceous material comprises a distilling

chamber having feed appliances at the top and
apparatus for ash removal at the bottom. The
chamber has a number of openings in tho walls, or

louvres on two opposite sides, a chamber on one

side opening into the distilling chamber at the

lower part for distributing hot gases into the mass
through tho openings, and a chamber on the other

side for receiving the gases and vapours through
tho openings from the distilling chamber. Outlets

are provided from the collecting chamber for con-

ducting away the gases, vapours, and liquid

distillates,—A. G.

Carbonisation of coal, lignite, shale, and liki

materials; Apparatus for . G. E. Bale.

E.P. 158,622, 4.11.19.

The retort comprises an inner and an outer

vertical shaft, separated by a heating space. The

central shaft is surmounted by an annular cast-

iron trunk which serves to collect distillate and to

prevent it from returning by gravity to the inner
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shaft. A sliding box is operated by a ram under

the central chamber, so that a predetermined

quantity of carbonised material can be removed

from the retort at any time.—A. G.

Carbon; Process of activating . J. C. 'Wood-

ruff. U.S.P. 1,368,987, 15.2.21. Appl., 8.5.19.

Cakbon is activated by oxidation by continuously

agitating it whilst conveying it through a re.'tction

zone, wherein it is subjected to the combined action

of steam and hot combustion gases.—A. B. S.

Incandescence gas mantles; Mannfttcture of .

W. Marshall. E.P. 158,779, 19.12.19.

Cellulose acetate employed in the manufacture of

incandescence gas mantles is subjected to a process

of partial or complete de-acetylation by treating

the material or the mantle with solutions of tho

hydroxides, carbonates, or silicates of sodium or

notassium, or a mixture thereof, at a temperature

below 212° F. (100° C.) for 10—30 mins. The

mantle or material is then impregnated with

thorium and cerium nitrates in the usual manner.

i

Electric arc lamps or projectors and carbons or

electrodes therefor. 0. B. Burdon. From
Siemens - Sohuokertwerke, G.m.b.H. E.P.

158,380, 0.11.19.

An anode for use in a high-effect projector is com-

posed of a carbon tube having a wick or core con-

taining cerium or a non-pyrophoric alloy thereof,

mixed in a finely divided state with pulverised

carbon or graphite, and a binding medium such as

tar. The external diameter of the anode is smaller

than the normal crater diameter of a pure carbon

anode for the same load.—J, S. G. T.

IIL-TAR AMD TAR PRODUCTS.

Tar from coconut shells. Wood distillation. IV.

J. J. Sudborongh, H. E. Watson, and M. K.

Narasimhan. J. Indian Inst. Sci., 19^, 3, 293

306.

The tar from coconut shells yielded on distillation

about 24% of aqueous distillate with 8% of acetic

acid and 44% cf oils volatile below 260*^ C. w'hich

gave 30% of phenolic substances soluble in sodium

hydroxide solution. These substances on fractiona-

tion yielded 6 2% of phenol and 5-86% of creosote,

b.p. 200°-'230° C., containing 0-43% of guaiacol,

the yields all being calculated on the weight of the

tar. The sp. gr. of the creosote, however, was lower

than that required by either the British or U.b.

Pharmacopoeia.—^L. A. C.

Tar-oils; Determination of adds in . A. Lazar.

Chem.-Zeit., 1921, 45, 197—199.

For the estimation of creosote (tar acids), espe-

cially in low-temperature tar oils,^ a gravimetnc

method is recommended. Tlie oil is treated with

5% sodium hydroxide, the alkaline creosote solution

decomposed with dilute sulphuric acid, and the

creosote extracted with ether. The ethereal solo*

tion is first distilled, after which the last traces o!

ether are removed by careful heating over a small

flame. In the differential method, in which the oil

is treated with sodium hydroxide, and the increase

in volume of the latter is measured, addition of wn-
zene to prevent solution of substances other than

creosote may result in absorption of part or the

benzene itself. Tlie benzene should first be ^ded
to the sodium hydroxide, and the oil then intro-

duced. After reading the volume the alkaline

creosote solution is distilled, and a correction is

made for the benzene which is recovered from it.

—W. J. W.

Phenol; Characienstie reaction of . Cr.

Rodillon. J. Pharm. Chim., 1921, 23, 136—137.

Ten c.c. of a solution containing phenol is treated

with a drop of 10% sodium nitrite solution and the

mixture is poured on the surface of concentrated

sulphuric acid. A coloured zone develops at the

point of contact of the two liquids, the upper part

of the zone being red and the lower green.

—W. P. S.

Phenol and some mineral solutions; Miscibility of

. Analytical applications. R. Dubrisay.

Bull. Soc. Chim., 1921, 29, 78- 88.

A DETAILED account of work already published {cf.

J., 1919, 37 a, 103 a; 1920, 542a, 766 a).—W. G.

Sulphonation of anthraquinone ;
Catalytic action of

mercury in the . A, Roux and J. Martinet.

Comptes rend., 1921, 172, 385—387,

In the absence of mercury the sulphonation of

anthraquinone yields the /9-sulphonic acid, but in

the presence of mercury at a lower temperature the

product is the a-acid. It is shown that in both cases

the first product is the o-acid, but that at the

higher temperature required in the absence of mer-

cury the velocity of transformation of the a-acid

into the /?-acid is as great as the velocity of sul-

phonation. In the presence of mercury, but at the

I

higher ^mperature, the product is also the /3-acid,

and a higher yield is obtained.—W. G.

Phenanthrene; Bromine compounds of . H.

Henstock. Cliem. Soc. Trans., 1921, II9* 55—61.

The broinination of phenanthrene in carbon tetra-

chloride .solution using four atoms of bromine for

1 mol. of phenanthrene gave 31% of 9-brorao-

pheriaiithrene and 30% of 2(? )-broir]ophenanthrene

dibromide, which decomposed at 100° C. to hydrogen

bromide and 2(?) lO-dibromophenanthrene. The

position of the 10-bromine atom was demonstrated

by the oxidation of the compound to a dibromo-

pnenanthrone, instead of to a quinon© which would

have ^en formed were the 10-position unoccupied.

The position of the second bromine atom is un-

certain, the only evidence being that 2-ethoxy-

phenanthrene similarly treated gave only a 10-

monobromo-substitution product.—G. F. M.

Carhazole; Oxidation of . W. H. Perkin, jun.,
’ and S. H. Tucker. Cliein. Soc. Trane., 1921, 119,

216—225.

By the action of potassium permanganate on carb-

ozole in boiling acetone solution three substances

are prorhiced, viz., two cr5
'
8ta}line coinpotinds, melt-

ing at 220°—221° C. and 265° C. respectively, and

an amorphous substance. The crystalline compounds

are isomeric dicarbazyls having the molecular

i formula All three substances can be

! nitrated and broniinatod and react under certain

1
conditions with accLio anhydride. They differ

i
from carhazole in that they do not form picrates.

j

—G. F. M.

I
Tetrahydronaphthalene derivatives from y^henyl-

' fatty acids. Kon and Stevenson. See XX.

Patents.

Coal tar; Process of treaUng . "W. Anderson

and J. Meikle. E.P. 158,337, 31.10.19.

The tar is preheated and injected by means of

superheated steam in excess of that requir^ to

vaporise the tar inlo a length of tubmg, e.g.. 72 ft.

of 5 ins diam., at such a rate that 20 tone or tar is

distilled in 24 hrs. The products pass into a

chamber wherein carbon is deposited, and thence

into a series of condensers for fractional condensa-

tion of the products of the reaction, which consist of

gas, carbon, a liquid similar in appearance to coal
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tar creosote, and a reddish-brown solid of resinous

appearance, of which about 40% is soluble in alkalis

and about 9% in acids.—L. A. C.

Still [for distillation of pifch]. H. P. Hird. U.S.P.

1,368,149, 8.2.21. Appl., 27.6.19.

The still has a circular cross-section and a curved

longitudinal axis, the ends of the still being turned
upwards so as bo be above the normal level of the
pitch. Openings with removable lids are provided
at each end for removing the residue from the still,

and an inlet is attached to one end and a vapour
outlet to the other.—L. A. C.

Naphthalene and its deTivatives; Mannfaciure of

condensation products of with aralkyl

halides. Farbenfabr. vorm. F. Bayer und Co.
G.P. 301,713, 29.1.16,

The condensation is carried out in presence of small

amounts of iron or its oonipounda. By the con-
densation of methylnaphthalene with benzyl
chloride an odourless oil is formed, soluble in ben-
zene and petroleum spirit, whilst naphthalene and
xylyl chloride yield an odourless, yellowish-red oil,

b.p. 220°—380° C. at 25 mm. The products may bo
used for technical and medicinal purposes, c.g., for

skin diseases as substitutes for tar.—C. A. C.

Converting hydrocarbons. E.P. 135,197. See IL\.

IV.-COLOUBING HATTERS AND DYES.

Indigoid dyestuffs; Cotour of . J. Martinet.
Rev, Gen. Mat. Col., 1921, 25, 17—18.

Facts such as the increase in the depth of colour in

passing from brown-red isoindigo to violet-red indi-

rubin and blue indigo, the existence of a similar
relationship in the case of oxindigo, tbioindigo, and
indigo, and the diminution in the depth of colour
produced by substituents, such as methyl, hydroxyl,
and amino groups and the halogens in the 6.6' posi-

tions, could be predicted by the application of the
following rules. The union of an auxochronie and a

chromophor bymeans of a. chainof conjugateddouble
bonds between carbon atora.s leads to an increaee. in

the depth of colour (bathochromic effect). The
direct union of a chromophor and an auxochrome
decreases the depth of colour (hypsochroniic effect).

In the case of isoindigo the auxochrome NH -groups
are directly attached to the chromophor CO groups
and are consequently in an unfavourable positioa
for the production of colour, whereas in indigo the
NH group exerts its maximum effect because it is

attached to the CO group by a benzene nucleus on
one side and by a carbon atom, which forms part of

a chain with double conjugated bonds, on the other.

The formula of indirubin is intermediate between
the two, and this fact is reflected in its colour. The
increase in the depth of colour in passing from
oxindigo to thioindigo and indigo is a bathochromic
effect due to the increasing power of the auxo-
chromes C*HjO, CcH^S, C,,HjNH, and is in agree-

ment with experience in other series. The effect of

two auxochromes is cumulative when in the p-posi-

tion, but they act in contrary directions when in the
m-position with respect to one another. This also is

in agreement with experience in other series, but
is particularly well exemplified in the indigoid
series, for all 5.5'-derivatives are deeper in colour
than the corresponding 6.6'-derivatives. (C/,
April.)—F. M. R.

o-Clilorodinitrotoluenes. II. G. T. Morgan and
L. A. Jones. Chem. Soc. Trans., 1921, 119, 187

—

192.

2-CHLORO-4.6-DINITROTOLUENB, recently isolated
from the nitration product of 2*chloro-4-nitro*

toluene (J., 1920, 623 a), has now been obtained to

a similar extent in the nitration of 2-chloro-6^uitro-

tolnene. 6-Cliloro-2.4-toIyIenediamin€, which it

yields on reduction wdth alcoholic stannous chloride,

yields azo- and bisazo-derivatives of the chrysoidine

series resembling those obtained from 6-chloro-3.5-

tolylenediamine (Chem. Soc. Trans., 1902, 81, 97).

The action of ammonia and primary amines, such

as methylamine or aniline, on 2-chloro-4.5-dinitro-

toluenc leads to the displacement of the 5-nitro-

group by the aminic radicle, whilst in the case of

2-chloro^.6-dinitrotoluene it is the 6-nitro group
which is displaced.—G. F. M.

Cateehin; Constitution of . III. Synthesis of

acaeatechin. M. Nierenatein. Chem. Soc. Trans.,

1921, 119, 164—170.

In a previous communication (c/. J., 1920, 685 a,

777 a) it was provisionally suggested that cateehin

is 2.4.6.3'.4-pentahy(h'oxy-3-phen.Ylcbroinaii. Tliis

substance has now b^n synthesised from 3.4.2'.4'.6'-

pentamethoxydiphenylraethyl chloromethyl ketone,

which was converted by the action of aluminium
chloride into 4.6.3'.4-tetramethoxy-3-pheuylchrom-

an-2-one. This was reduced to the corresponding
hydroxy-compound, which proved to be identical

with acaeatechin tetramethyl ether, and on de-

methylation it gave the above-mentioned penta-

hydroxyphenylchroman, identical in all respects

with acaeatechin.—G. P. M.

Patents.

Bye suhsfitvle. A. L. Clapp, Assr. to The Metalite
Co. U.S.P. 1,367,862, 8.2.21. Appl., 20.12.15.

The product obtained by dis^lving leather in a hot
aqueous solution of caustic soda (proportions:

100 lb. of leather, 15 lb. of caustic soda, and 1000
qts. of water) may be used for dyeing fabrics, pulp
products, paper, leather, and similar substances.

—C. A. C.

Bye. S. M. Tootal. U.S.P. 1,367,930, 8.2.21.

Appl., 22.4.20.

A PREPARATION foF dj'cing silk or wool in mixed
fabrics whilst leaving the cotton unaffected is com-
posed of a weakly acid dyestuff, a gelatinous sub-

stance, -and a weak organic acid.—C. A. C.

Indigo and other vat dyestuffs; Process for obtain-

ing ta a finely divided form. C. H. Boch-
ringer Sohn. G.P. 326,573, 9.10.17.

The separation of the dyestuff from solutions of

indigo white nr analogous compounds of other v.'it

dyes, is carried out in presence of salts of bile acids.

On blowing air through a solution of sodium-indoxyl
containing 5—10% of sodium cholate, indigo sepa-

rates in a very fine form, particularly suitable for

vat working.—J. H. L.

Lake colours. U.S.P. 1,358,007. See XITI.

V.-FIBRES; TEXTILES; CELLULOSE:
PAPER.

IVooJ fabrics; Formation of stains on^ and tender-

ing of due fo faulty carbonisaUon. P. Heer-
mann, Textiiber., 1921, 2, 106—107.

L.ABC8 and small dark stains often found in coloured

woollen dress materials which have been carbonised
-are due to the use of too strong an acid or too high

a temperature during carbonisation. "Where the

material is stained, the wool is tender and under
the micTwcope is shown to be completely destroyed.
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Cellulose; Methylaiion of . III. Homogeneity
of product and limit of methylation. W. S.

Deaham. Chem. Soc. Trans., 1921, 119, 77—81.

(67. J., 1913, 974; 1914, 1084.)

Highly methylated celluloses were obtained by
treating cotton with Ewdium hydroxide solution and
then with methyl sulphate, and repetitions of this

process, variously modified, have yielde<l a prorliict

containing 44*6% of methoxyl, a value approxi-

mating to that theoretically required for triinethyl-

cellulosc. This is regarded as the limit of methyla-

tion and as far as could be ascertained from its

behaviour to Schweitzer’s reagent, in which it was
quite insoluble whilst lower methykted celluloses

were partially soluble, it was apparently homo-
geneous.—G. F. M.

Nitrocellulose solutions. Herzog and others. See
XIII.

Vyroxylin compositions. Lorenz. See XV-

Cdlohiose. Haworth and Hirst. See XVII.

Textile fibres; Preparation and improvement of

. E. Herzinger. G.P. 328,595, 21.1.19.

The material is treated with alkali sulphide solu-

tion, squeezed, and without being rinsed is intro-

duced into an acid bath.—J. H. L,

Fibrous plants; Process for the simultaneous pro-

duction of textile fibres and paper pulp from
, Nessel-Anbau-Ges.m.b.H. G.P. 328,596,

2.2,18.

The plant material is treated with suitable reagents

under pressure or in concentrated form, in presence

of dissolved or emulsified vegetable, animal, or

mineral oils or fats, or halogen derivatives of

hydrocarbons, which serve to protect the bast fibr^.

After the treatment the material is rinsed with

water or suitable solutions, and neutralised if

necessary with acids or acid salts; the bast fibres

arc separated from the cellulose fibres derived from
tho woody tissue, and the latter can be used for

the manufacture of paper.—J. H. L.

Patents.

Balloon or like fabrics. C. A. Cleghorn. E.P.

158,366, 4.11.19.

Faheio prepared with bird-lime according to E.P.

U2jl60 (J,, 1920, 444 a) does not adhere well to a

non-absorbent fabric. To avoid this difficulty,

fabric is coated with a thin layer of Turkish bird-

lime (E.P. 130,379; J., 1919, 730 a), heated to

180° F. (82® 0.) to expel moisture, coated with a

rubber solution, and placed in contact with a

second sheet or fabric. For preparing single

fabrics the rubber is dried and vulcanised, or

coated with shellac varnish, or replaced by shellac

varnish; 0*1% of mercuric chloride incorporated

with the bird-lime is a suitable preservative.

—A. J. H.

Betting flax or the like; Process of . B. S.

Summers. E.P. 158,807, 1.5.20.

Flax is retted in open tanks by the usual process,

except that the retting liquor is continuously with-

drawn, filtered, diluted so that its oxygen absorp-

tion value, as measured by means of a standard,

solution of potassium permanganate, is maintained
constant, and returned to the retting tanks. By
this means the increase of harmful putrefying

bacteria is checked.—A. J. H.

Straw and similar materials; Production of textile

fibres from . G. Strauss. G.P- 328,597,

5.2.20. Addn. to 323,669 (J., 1920, 744a).

Hydrocex peroxide is added to the steeping solu-

tion.—J. H. L.

IVool, woollen yarn, and woollen fabrics; Process

for the removal of fat from raw . S. Asch-

kenasi. G.P. 329,008, 1.6.16.

The soap solutions commonly employed for the

purpose are neutralised or acidified with lipolytic

substances, viz., hydroricinoleic acid, naphtnalene-

sulphonic acid, Twitchell’s reagent, contact hydro-

lysis, or Eulphonated fats. The injurious action of

alkali on the wool is thus avoided, and the fatty

acids remain dissolved.—J, H. L.

Material for bandages and filter cloths; Manufac-

ture of adsorptive and absorptive —— . R.

Marcus. G.P. 329,310, 8.10.15.

Textile material is soaked in a colloidal solution

of silicic acid and then dried. Other soluble sub-

stances, as silver, iron, and other salts, may be

applied together with the silicic acid.—C. A. C.

Faljric5 and packings, such as hags; Piocess of
j

protecting against chemical corrosii'e
j

acHon. A Bruno. U.S.P. 1,367,177, 1.2.21.

Appl,, 21.11.18. !

Finely-ground chalk and a colloidal agglutinant
|

diluted with water are applied to fibres to be used 1

for fabrics, e.g., bags, to contain corrosive .

materials.—A, de W.
j

rihre.f of the agave and similar fleshtj plants;
!

Method of liberating the . R. Quijano,
!

U.S.P. 1,368,750, 15.2.21. Appl., 4.8.19.

The fibres are separated by crashing the cui plants,

soaking the leaves in a bath capable of removing
the easily soluble gums, washing, and boiling with
^ reagent capable of removing the remaining gums.

—A, J. H.

Fabrics; Composition for removing iron rust from

-J. E. Gliott. U.S.P. 1,368,714, 15.2.21.

Appl., 8.2.19.

Iron rust is removed from fabrics by treatment

w'ith a solution of hydrofluoric acid mixed with an

amount of borax in excess of the chemical equiva-

lent.—A. J. H.

Acetylcellulose; Process for preparing layers of

for coating materials. A. Eichengrun, Assr. to

American Cellone Co. U.S.P. 1,35<,44^, 2.11.20.

Appl., 11.4.10. Renewed 2.4.20.

A SOLUTION is prepared by treating cellulose acetate

in the cold with two solvents of which, when used

alone, one is capable of dissolving cellulose acetate

iu the cold but the other only on heating.

F/hrous plants, such as the stinging nettle and the
like; Pre-treatment of rcoody for the dry
breaking process. Nessel-Anbau-Ges.m.b.H., and
A. Hoermann. G.P. 326,489, 17.9.18.

Before being dried the plants are impregnated
substances which inhibit tho action or develop-

ment of bacteria, e.g., antiseptics, per-salts, and
diastatic enzymes, especially diastatic malt prepara-
tioiis.-J. H. L.

Viscose; Process for producing threads from .

C. A. Huttinger and E. Rittenhouse, Assrs. to

Tho Acme Woolen-Cotton Mills Co. U.S.P.

1,367,603, 8.2.21. Appl., 3.12.19.

Viscose is forced in multiple streams into a pre-

cipitating bath containing an aqueous solution of

sodium bisulphate and molasses, and the resulting

filaments are spun, whereby a soft and open thread

is obtained.—A. J. H.
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Cellulose and artificial resin, lacquer, etc.; Treat-

ment of wood or cellulosic materials for the pro-

duction of . E. Hartmuth. G.P. 328,783,

27.11.19. Addn. to 326,705 (J., 1921, 144 a).

Inorg.ixio or organic acids, or acid substances, witb

the exception of hydrochloric acid, may be employed

as catalysts. The following catalysts for the

phenolic digestion process are mentioned:—
ammonium salts, stannous, stannic, aluminium,

and zinc chlorides, silicon tetrachloride, and nitro-

and chloro-phenols.—J. H. L.

Cellulose; Production of '. Kbln-Bottweil-

A.-G, G.P. 329,566, 16.1.20.

Wood and other cellulosic substances are treated at

high temperatures with glycol or mineral acid

esters of polyhydric alcohols, e.g., dichlorohydrin,

with or without the aid of high pressures, or cata-

lysts, such as sulphuric or hydi'ochloric acid or zinc

chloride. The esters also accelerate the action of

polyhydric alcohols when used with the latter, and

they facilitate the solntion of encrusting substances

in acetone, acetic acid, etc.—J. If. L.

Wood-like article of manufacture and process of

liinbinfl the same. T. B. Mobler and 0. Ludekens,

Assrs. to The Moludite Go. TJ.S.P. 1,357,647,

2.11.20. Appl., 22.9.19.

Crushed barley is boiled with water, then fer-

mented with yoast, the product treated with a small

quantity of precipitated iron carbonate and mixed

with paper or with the pulp obtained by digesting

straw or the like with alkali, so ns to obtain a

plastic dough, which is moulded and baked.

Paper yarn and fabrics and other cellulose threads;

Process for obtaining of wool-like character.

B. Herzinger. G.P. 326,806, 21.1.19.

The material is treated with eolntions of alkali

sulphides, whereby it is rendered soft and wool-like

to the touch and partially bleached. On pressing it

hecomoa compact like a true textile fabric, and

remains soft.—J. H. L.

Waste paper; Apparatus for (a) decolorising, (b) de-

colorising and disintegrating . tV. Abele.

G.P. (a) 328,671, 17.8.19, and (b) 328,731, 8.1.20.

Addns. to 305,343 (J., 1918, 410 a).

(a) The heater is situated within the decolorising

vessel. (b) The liquid is circulated through the

material by means of a steam injector pump
mounted outside the vessel.—J. H. L.

Paper and other cellulose products; Production of

absorbent . ZentralstcUe fur wiss.-techn.

Untersuchungen G.m.b.H. G.P. 328,788, 27.11.19.

The pulp, before or after it has been given its final

shape, is dried in a frozen state. The fibres are

thus prevented from adhering together, and the

products possess great absorbent capacity.

Cork; Production of shaped pieces of of low

specific gravity, by heating cork fragments in

moulds. Griinzweig und Hartmann, G.m.b.H.

G.P. 326,882, 7.5.13.

The material is heated between 2.50° and 300° C.

by placing the mould in a heating space which,

t^oughout the whole heating process or during the

latter part, has a constant maximum temperature

of 360“ C. Moulded forms having density as low as

0 05 may be produced.—J. H. L.

Wool substitute from cellulose solutions' Process

for manufacturing a . Glanzfaden A.-G.

E.P. 135,206, 13.11.19. Conv., 14.7.17.

See G.P. 312,304 of 1919; J., 1920, 13 a.

Pj/roaejrfin compositions. E. I. du Pont do Nemours
and Co., Aasees. of E. M. Flaherty. E.P. 133,972,

17.10.19. Conv., 16.3.18.

See U.S.P. 1,321,611 of 1919; J., 1920, 14a.

Pyroxylin solvent and pyroxylin compositions con-

taining the same. E. M. Flaherty. E.P.
158,586, 8.7.19.

See U.S.P. 1,323,624 of 1919; J., 1920, 60 a.

Fibrous material; Process for the manufacturing of

from wood or the like. F. K. L. Schouten,

Assr, to J. C. Van Wessem. U.S.P. 1,367,896,

8.2.21. Appl., 1.6.18.

See E.P. 117,086 and 122,812 of 1918; J., 1919,

496 a, 625 a.

Pulp for paper-making purposes and the like;

Apparatus for -washing . S. Milne. U.S.P.

1.367.707.8.2.21. Appl., 24.7.17.

See E.P. 109,594 of 1917; J., 1917, 1174.

;
[Pulp] digesters; Method of short-time digestion in

I

sulphite or sulphate •. J. K. Euths, Assr. to

! Aktiebolaget Vaporackumulator. U.S.P.

i
1,368,577, 15.2.21. Appl., 10.3.19.

i
See E.P. 144,084 of 1919; J., 1920, 541 a.

i Drying sheet material [paper etc.]
;
Process of ——

,

; O. Minton. E.P. 142,809, 3.5.20. Conv., 6.10.14,

I
See U.S.P. 1,147,808 of 1915; J., 1915, 901.

; Osmotic diaphragm. U.S.P. 1,368,227. See I.

i

I Membrane filters. G.P. 329,060 and 329,117. See I.

i
Sulphite-cellulose waste liquors. G.P. 329,111. See

I

XVHI.

Destroying cellular structures. U.S.P. 1,355,476.

See XIX B.

I

I

V1.-BLEACHING ;
DYEING; PRINTING;

! FINISHING.
i

I Aniline Black dyeing. J. Schmidt. Textilber.,

I
1921, 2, 106—106.

j

The loss of strength of fabrics dyed with Aniline

I Black under the most favourable conditions is

j

5—15%. When “aniline salt” is used in the padding

liquor, the free mineral acid which it contains is

I neutralised with aniline oil, and acetic, formic, or

i lactic acid is added; 30 pts. of sodium chlorate is

: required to oxidise 100 pts. of aniline salt,

! Attempts to replace sodium chlorate by perborates

or peroxides were unsuccessful because the result-

ing mixtures were unstable. Copper salts used as

catalysts help to tender the fabric. The strength

of the fabric is unaffected by the addition of 1—2%
of acetic, formic, or lactic acid to the padding

liquor, but tartaric acid produces tendering. The

presence of alkaline-earth salts of acetic and

formic acids in the padding liquor preserves the

fabric, since a metallic hydroxide is formed within

the fibres. Magnesium chloride (30 c.o. of a 6%

i
solution per 1000 c.c. of padding liquor) is a

j

suitable hygroscopic substance. The ageing-chamber

I

should be well ventilated so as to remove acid

I
vapours; the temperature should not exceed 30°--

35° B. (38°—44° C.) and the atmosphere contained

therein should he 50% saturated with moisture.

After chroming, the fabric should be soured, washed

twice, and soaped.—A. J. H.



Vd. XI., So. 7.1 Cl. VII.—ACEDS
; ALKALIS r SALTS ; NON-METALLIC ELEMENTS. 213 a

Sodium sulphide in sidphide dye-baths; Determina-
tion of . W. Ilerbig. Z. angew. Cbeai.,
1921, 34, 89—92.

Thb results obtained in tb© estimation of pure
sodium' sulphide with zinc sulphate and eodium
nitroprusside agree well with those obtained by
titration with iodine. The former method also

gires approxim'ately concordant results with those
of control experiments in the case of the estimation
of the residual sodium sulphide in used dye-baths,
but with freshly prepared sulphide dye solutions

the zinc sulphate method gives very irregular
results. In the preparation of the sulphide dye
solution, owing to the interaction of the dye with
sodium sulphide, as much as 50—80% of the latter

is consumed in certain cases. It would appear that
the addition of soda in the preparation of sulphide
dye solutions has only a slight influonco on this

consumption of sodium sulphide; nevertheless, it is

recommended that sulphide dyee should be worked
into a paste with soda, prior to the addition of

sodium sulphide.—P. M. It.

Patents.

Fibres, threads or fabrics [o/ cellulose ocetatei];

Dyeing or colouring . British Cellulose and
Chemical Manuf. J. F. Briggs, and C. W.
Palmer. E.P. 158,340, 31.10.19.

Atter tre.atmont with a solution of ammonium
thiocyanate, cellulose acetate has an increased
allinity for all classes of dyestuffs. Fabrics con-
taining cellulose acetate are immersed for 2—60
mins, at ordinary temperature in a 5—25% solution

of ammonium thiocyanate, thoroughly washed, and
dyed in the usual manner. In some cases, the
ammonium thiocyanate may be added to the dye-
bath. Sodium, potassium, and calcium thio-

cyanates may also be used.—A. J. H.

Dyeing; Process of -— H. B. Smith, Assr. to

Surpass Chemical Co. U.S.P. 1,368,298, 15.2.21.

Appl., 30.1.20.

Cotton material is treated in a dye bath to which
is subsequently added an alkaline oxidising agent
so as to remove the motes, shivea, and/or leaf which
the material contains.—A. J. H.

Patterns resembling marble or batticl: ejects;

Production of . C. Jager, G.m.b.H., and
E. W. Carl. G.P. 329,173, 14.6.19.

A SOLUTION of a dye soluble in oil or fat is suitably

disposed on the surface of water or other liquid and
the material to be coloured is laid thereon and then
removed and dried.—J. H. L.

Overprinting fabrics and yarns [; Machines for

]. Calico Printers Assoc., Ltd., F. and K.
Ashton, and G. Mellor. E.P. 158,407, 14.11.19.

Detergent and fulling agent. G.P. 328,812.

See XII.

VIL-ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Lead sulphuric acid chamber; Methods of intro-

ducing nitrofjen compounds into the . G.
Gianoli. Giorn. Chini. Ind. Appl., 1921, 3, 11—12.

The author discusses the advantages and disadvan-
tages attaching to each of the different methods
which have been suggested for supplying the nitrous
compounds required in the manufacture of sul-

phuric acid, with special reference to tho investiga-
tions of Lemaitre (J., 1920, ^6 a) and to his own
proposal to employ in the Glover tower a mixture of

sulphuric and nitric acids obtained by pouring sul-

phuric acid of 20*^ B. (sp. gr. 1*16) into concentrated
st^ium nitrate solution and removing the sodium
bisulphate, which crystallises out on cooling (Sixth
International Congress of Applied Chemistry, 1906).

—T. H. P.

Nitrogen; Fixation of atmospheric by the

I

silent electric discharge process. I. C. F.
Harding and K. B. McKachron. Amer. Inst.

Fleet. Eng,, 9.4.20. [Advance copy.]

The results of experiments on the production of
nitric acid by the passage of a silent electric dis-

charge through fixed volumes of air or other
nitrogen-oxygen mixtures were recorded by Spiel in

a paper not generally accessible (Thesis, Vienna
Technical High School, 1909). Spiel found that
during the discharge the pressure gradually fell to
a minimum, and subsequently a reversal of the
reaction took place, the pressure gradually return-
ing to the initial or even a greater value. At the
reversal point the concentration of nitric oxide was
about 5 to 6% by vol., but at the final equilibrium
it was only about 0'G%. Experiments have now
been made in which a continuous current of dry
air was passed through an apparatus in which it was
subjected to the silent discharge. In the large
scale apparatus used the discharge took place inside
an aluminium lube 5 ft. long and 6 in. diara. In
the axis of the tube was supported an aluminium
rod I in. diam., and between this and the
aluminium tube was a porcelain tube which served
both as a high dielectric and to divide the space into
two compartments. The air current passed first in

one direction between the aluminium and porcelain

tubes and then in the other between the porcelain

tube and the rod. By means of a pump air could be
passed through the apparatus at pressures above or
below atmospheric. Trial runs were made at pres-

sures of 460, 560, 660, 710, and 780 mm. at room
temperature. At c.ach pressure the production of

nitric acid increased rapidly as the rate of passage

of air increased, the maximum being attained at a

rate of about 6 1. per min.
;
with greater velocities

the yield diminished. With constant air velocity

the yield increased rapidly with increasing

pressure. The highest yield obtained was 9*8 g.

HNOj per k.w.-hr. at 780 mm. and 6 I. per min., and
the limit has certainly not been approached. At
higher velocities the absorption of nitric acid was
probably imperfect. In an analysis of the heat
losses and energy consumed in producing nitric acid

25'B watt-hours out of 134 are unaccounted for. On
theoretical grounds, if all the electrical energy were
available for the reaction, the yield would he 250 g.

HNOj per k.w.-hr., whilst the arc process at 4200®

C. can only be expected to give 134 g. per k.w.-hr.

At equal efficiencies, therefore, the silent discharge

process should give a higher yield and should bo
much cheaper.—E. H. R.

Nitrogen penioxide; Thermal decomposition of

gaseous . F. Daniels and E. H. Johnston.

J. Amer. Chem. Soc,, 1921, 43, 53—71.

The thermal decomposition of nitrogen pentoxide is

a unimoiccular reaction at all temperatures from
0® C. to 6.^ C. The reaction has a large temperature
coefficient, viz,, —300% for 10°, and is not cata-

lysed by the glass walls of the decomposition vessel.

(Cf. April.)—J. F. S.

Nitrogen pentoxide; Fhotochemical decomposition

of . F. Daniels and E. H. Johnston. J.

Amer. Chem. Soc., 1921, 43, 72—81.

Nitrogen pentoxide i.s decomposed by light of wave
length 400—460 {ip if nitrogen dioxide is present.

The autocatalytic effect of the dioxide is negligible

in the dark. (jCf. J.C.S., April.)—J. F, S.
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Ammonia; Actual stat& of the synthesis of at

extremely high pressures, 0. Claude. Comptes
rend., 1921, 172, 442^44.

In the latest development of- the synthesis of

ammonia at extremely high pressures (c/. J., 1919,

885 A
; 1920, 61 a, 187 a, 655 a, 746 a) the oorapression

of the reacting gases from 100 atm. to 900 atm. is

effected in one stage in a hyper-compressor capable

of dealing with 700 cb. m. of the gases per hr., a
quantity suflBcient for an apparatue with a capacity

of 5 tons of ammonia per day. The contact unit now
used comprises tour tubes, two in parallel and tnen
two in series. The heat of the reaction is carried

away from the contact unit b*y a stream of molten
lead.—W. G.

Carbon monoxide' Absorption of by cuprous
ammonium carbonate solutions, W. R. Hains-
worth and E. Y. Titus. J. Amer. Cbem. Soc.,

1921, 43. 1—11.

For the removal of the last portions of carbon
monoxide from gas mixtures used in synthetic am-
monia processee (after removing the major portion

by oxidation to carbon dioxide and absorption of the
latter in water), ammoniacal cuprous chloride solu-

tions are unsatisfactory owing to the tendency to

deposit copper and to gradual soluti-on of the iron
walls of the containing vessel. These tendencies

are greatly reduced if an ammoniacal cuprous salt

of an organic acid, e.g., the formate or carbonate,

is used instead of the chloride. The absorption

capacity of a solution of cuprous ammonium car-

bonate for carbon monoxide is dependent on the

concentration of cuprous copper, the partial

preesure of the carbon monoxide, and the concen-

tration of free ammonia. Absorption is due to the

formation of an unstable compound, CUj(NH,),nCOj.
2C0

,
4H30 . The presence of small quantities of

oxygen prevents the reduction of the cuprous
copper to metallic copper and increases the absorp-
tion capacity of the solution.

,
The solution of

cuprous ammonium carbonate may be regenerated
after use by heating to 75^ C. in an inert atmo-
sphere at ordinary pressure. (Cf. J. C. S., April.)

—J. F. S.

Trithiocarbonates and perthiocarbonates. E. W.
Yeoman. Chem. Soc. Trans., 1921, 119, 38—54.

Two well-defined series of thiocarbonates, derived
respectively from trithiocarbonic acid, HjCS,, and
perthiocarbonic acid, HjCS*, have been prepared,
the methods adopted in general being the addition
of the theoretical quantity of carbon bisulphide to

an alcoholic or aqueous solution of the metallic

hydrosulphide for the trithiocarbonates, or to a
solution of the disulphide of the metal for the per-
thiocarbonatea. From the hot alcoholic or aqueous
solutions the salts were deposited in crystalline form
on cooling or on addition of ether. The trithio-

carbouates of sodium, potassium, ammonium,
barium, strontium, and magnesium form yellow or

red crystals, soluble in water, giving yellowish-red

solutions. They are stable in dry air free from
carbon dioxide, but are very hygroscopic, particu-
larly the alkali trithiocarbonates^ and if allowed to

become moist they quickly oxidise and decompose
with loss of carbon bisulphide. Aqueous solutions

of the trithiocarbonates dissolve and combine with
an additional atom of sulphur with formation of the
perthiocarbonates, which are, however, more readily
obtained by the alternative method above. The
perthiocarbonates of the alkali and alkaline-earth
metals are yellow, deliquescent, crystalline solids,

soluble in water giving yellow solutions, from which
mineral acids precipitate perthiocarbonic acid as a
red oil. The calcium thiocarbonates all appear to
be basic salts, which are more stable than the normal
salts, and less hygroscopic.—G. F, M.

Manganese salU; Beaction of . V, Maori,
Ann. Chim. Analyt., 1921, 3. 55-56.

The author claims priority (J., 1917, 1176) for the
oxalate reaction of manganese salts described by
Caron and Raquet (J., 1919, 574 a).—W. P. S.

Salts; Double decompositio'M of and their

geometric representation, H. Le Chatelier.

Comptes rend., 1921, 172, 345—350.

A GRAPHICAL method for the investigation of systems
composed of mixtures of salts is described. The
method is illustrated by reference to the double de-

composition, NaNOj+NH*Cl=NaCl+NH^NO,, and
a diagram is figured and described which facilitates

the solution of the following problems :—The deter-

mination of the composition of mixtures of three

salts; the determination of the surface of satura-

tion
;
control of the progress of crystallisation and

determination of the quantity of salt deposited;

determination of the conditions under which there

is re-solution of one of the salts at the invariant

point.—W. G.

Saline solutions; Displacement of metals in. .

Barlot. Comptes rend,, 1921, 172, 378—381.

The precipitation of one metal from a solution of

one cf its salts bv a more electronegative metal may
most readily bo followed by soaking a filter paper in

a solution of the salt, placing it on a glass plate,

and then placing a fragment of the more electro-

negative metal on the paper. {Cf. April.)

—W. G.

Fractional precipitation [of copper and silver and

of cobalt and nichel], P. Jolibois, R. Bossuet,

and Cherry. Comptes rend., 1921, 172, 373

—

375.

Using the method previously descriW (J., 1920,

84 a, 107 a), it was found that on adding increasing

quantities of sodium hydroxide solution to a solu-

tion of copper and silver nitrates the fractionation

is perfect, no silver appearing in the precipitate

until sufficient sodium hydroxide has been added to

precipitate the whole of the copper. On adding
sodium hydroxide to a solution of nickel and cobalt

chlorides the fractionation is imperfect, both metals

always appearing in the precipitate, although in

the early stages the nickel predominates.—W. G.

Magnesium carbonate; Crystalline . T. C. N.
Broeksmit. Pharm. Weekblad, 1921, 58, 210—212.

{

The amorphous precipitate obtained by adding
sodium, potasssiura, or ammonium carbonate to

I magnesium sulphate solution becomes crystalline

]

on standing. No double salt is formed. Exactly
similar crystals are obtained with calcium salts.

—S. I. L.

Silicic acid gels. R. Schwarz. Kolloid-Zeite., 1921,

28, 77—81.

Silicic acid gels dissolve in ammonia to form both

a colloidal solution and a molecular disperse solu-

tion, that is ammonium silicate. On keeping such a

solution the amount of ammonium silicate increases

at the expense of tho colloidal silicic acid.—J. F. S.

Colloids; Bole of pi'oteeiive in catalysis [of

hydrogen peroxide by colloidal platinum]. T.

Iredale. Chera. Soc. Trans., 1921, 119, 10^—115.

The inhibitive effect of protective colloids on the
catalytic decomposition of hydrogen peroxide by
colloidal platinum decreases in the order: gelatin,

egg albumin, tragacanth, dextrin, gum arabic.

With a strong protective colloid, such as gelatin,

the inhibitive effect is noticeable at a dilution as

great as 0*000005% . The inhibition is explained on

tho ground of selective adsorption resulting in a

decreased concentration of hydrogen peroxide at

the platinum surface and a consequent fall in the
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value of the velocity constant. The reaction may
be used to detect not only adsorption effects, but

probably also changes in state of the protective

colloid, as the most striking fact about the results

with varying concentrations of gelatin, for ex*-

ample. was the gradual rise of the velocity constant

with diminishing concentration down to 0*00005%,

and the rapid rise on further dilution, which

seemed to indicate that the initial dilution caused

the larger gelatin ultramicrona to split into smaller

ones down to a certain limit, thus compensating for

the decreased concentration, after which further

dilution of the colloid caused a rapid rise in the

velocity constant.—G. F. M.

Patents.

Nitric acid; Process of concentrating dHute .

H. Frischer. E.P. 137,834, 12.1.20. Conv., 31.8.16.

I Dilute nitric acid is vaporised by intr(^ucing it

I
into a liquid of high boiling point, which is un-

affected by it, such as phosphoric acid, sulphuric

; acid, or arsenic acid, the liquid being heated to a

I

high temperature (140°—160° C.) and the nitric

I

vapours conducted to a dephlegraator. Instead of

i causing the dilute nitric acid to pass direct into the

i vaporising apparatus, it may first be introduced

! into the dephlcginator, from which a part is drawn
. off as concentrated acid, and the remainder then

! vaporised by the beating liquid.—W. J. W.

Jtuthenium and osmium; Action of hydrocldoric
\

acid on the teiroxides of . H. Rcmy. J.

prakt. Chem., 1920, 101, 341-352.

The contradiction between the statements that con-

centrate hydrochloric acid reacts with osmium

tetroxide at the ordinary temperature, and that no

action occurs (J., 1919, 133 a), is shown to be due

to differences in stren^h of acid employed. Acid

of sp. gr. >1'160 reacts at the ordinary tempera-

ture, giving osmium tetrachloride
j

the same acid

with’ ruthenium tetroxide reacts stiU more readily,

forming the trichloride.—J . K.

Cyanogen chloride; Preparation and some physical

constants of . C. Mauguin and L. J. Simon.

Ann. Chim., 1921, 15, 18—41.

After an examination of different methods for the

preparation of cyanogen chloride, the authors find

that the best yield is obtained by the action of

clilorine on hydrocyanic acid (c/. Price and Green,

J., 1920, 98 t). For the pure chloride the b.p. is

12*5° C. at 755 mm,; m.p., -7° to -6° C.; D,

1*222: mean coeflocient of expansion between 0° and

45° C., 0*0015.—W. G,

Iodine; Action of in the cold on different

metals. Process for detecting the presence of

chlorine in the atmosphere. C. Matignon.

Comptes rend., 1921, 172, 532—534.

Iodine placed on thin sheets of metals such as

silver, copper, aluminium, tin, or zinc gradually

converts the whole of the metal into the iodide.

The action spreads outwards from the point of con-

tact, the velocity varying with the metal. For the

detection of chlorine in the air, a thin sheet of

beaten silver, 1 cm. in diameter, covered with moist

potassium iodide and forming part of an electric

circuit, is exposed to the air. Any chlorine present

decomposes the potassium iodide and the iodine

liberated converts the silver into silver iodide. The

electric circuit is thus broken and by a suitable

arrangement an audible warning may be given.

Carhon; Combustion of in the presence of

oxides, E. Berger and L. Delmas, Bull. Soc,

Chim., 1921, 29, 68—77.

Certain metallic oxides (CoO, CnO, PhO, Sb^Oi,

iloO,
;
also PbCrOJ when mixed with carbon to the

extent of 4% of its weight facilitate the combustion

of the carbon in air. Other oxide.s cause a diminu-

tion in the proportion of carbon monoxide produced

in the combustion of the carbon ; among the most

active are those oxides which are know’n as go^
catalysts for various oxidation processes, e.g., CuO,
MnO„ AgO.—W. G.

See also pages (a) 206, Ammonia from shale

(Lomax and Remfrey). 221, acid and copper

(Bagster). ^3, Ammonia recovery in sugar

factories (Silhavy). 241, Chlorine and bromine
(Ludwig); Hydriodic acid (Hendrixson). 242,

Sidpliuric acid (Pezzi).

! Hydrofluosilicic acid gas; Absorber for . K. F.
• Stahl, Assr. to General Chemical Co. U.S.P.
; 1,367,993, 8.2.21. Appl., 18.8.17.

! The absorber consists of a tower with perforated

i

bottom, the whole constructed of w'ood with an acid-

i resistant coating and filled with broken acid-re-

: sistant material.—C. I.

I Phosphoric acid; Process for making . W. H.

I

Allen. U.S.P. 1,368,379. 15.2.21, AppL, 17.6.20.

!
Crushed phosphate rock is mixed with sand and
coke, and the mixture is strongly heated, phos-

phorus pentoxido being evolved.—\V. J. W,

.Soda containing water of crystallisation; Process

for producing or mixtures thereof with other

substances. A. Welter. E.P. 130,841, 18.12,19.

Conv., 23.^18.

A FINELY divided steam jet, shower of snow, or

spray v>f water or of a solution of the salt which it

is desired to mix with the soda,_e.{7 ., water-glass,

i is directed on to soda ash which is kept in motion

to prevent caking. The process may be carried out’

in a tower, or the spray may be used to blow the

soda ash into a powder chamber, or the material

may be sprayed on a conveyor belt provided with

rakes, or in an agitator. In all cases cooling is

necessary. A washing powder fit for sale is thus

produced without further treatment.—C. I.

Ammonium perchlorate; Manufacture of .

i
L. M. E. Wang. E.P. 137,034, 21.11.19. Conv.,.

I

27.12.18.

j

To an aqueous solution of ammonium sulphate and
i sodium perchlorate at a temperature below 100° C.

but considerably above that of maximum solubility

' of sodium sulphate, further quantities of the react-

ing salts are added. The precipitated sodium sul-

phate is then separated from the solution,
_

from,

w'bich by cooling ammonium perchlorate is re-

cover^, and tho process is repeated. Alterna-

tively, the hot mother liquor may be trea.ted in

separate portions with the additional quantities of

sodium perchlorate and ammonium sulphate, after

which the solutions -are mixed.—W. J. W.

Hydrogen sulphide; Produciion of from sul-

phurous gases. J. G. Maeleod. From W. J.

Browning. E.P. 158,288, 31.7.19.

Sulphurous gases formed by the combustion of

pyrites etc. arc passed through incandescent car-

bonaceous matter, the heat of which is maintained

by its own combustion. A regulated quantity of
oxygen and, if necessary, ivater vapour is mixed-

I

with the sulphurous gases.—C. I.

Cyanides; Manufacture of . 0. L. Barnebey.

U.S.P. 1,355,642, 12.10.20. Appl., 19.3.19.

Activated carbon, sodium carbonate, and a catalyst,

e.g.y iron, are heated in an atmosphere of nitrogen.-

The activated carbon is prepared by heating carbon-

in presence of steam or carbon dioxide above 700° C..
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HUrates; Process for fixation of . C. H.
Buettner. TJ.S.P. 1,368,019, 8.2.21. Appl., 6.3.19.

Nithogen and oxygen are brought into contact with

n-nter in sinali quantities, and the mixture is sub-

jected to the action of the electric arc.—W. J. W.

I^^itrogen compounds with hydrogen and oxygen;

Preparation of by the use of a titanium

catalyst. F. Hlavati and F. J. G. Oehlrich.

G.P. 328,945, 5.9.16. Addn. to 275,343.

Either spongy metallic titanium or finely divided

titanium carbide is used as catalyst without any

•carrying medium.—C. I.

AUaU-mefai compounds; Process of obtaining

xoaier-sohible fromwater-insoluhle substances.

II. S. Blackmore, Assr. to Kali Co. of America.

IJ. S.P. 1,357,025
,
2G. 10.20. Appl., 14.12.18.

Silicates insoluble in water nnd containing* an

alkali metal are heated under pressure with water

and a non-acid metal silicofluoride, c.g., magnesium
silicofluoridc. After filtering and cooling, potassium

silicofluoride, sparingly soluble in cold water,

separates, and this is subsequently converted into

more soluble salts, such, as the carbonate, sulphate,

etc.—C. I.

‘Chlorides of potassium or other metals; Process for

obtaining . W. A. Schmidt, Assr. to Inter-

national Precipitation Co. U.S.P. 1,367,836,

8.2.21. Appl, 29.4.18.

Potassium; chloride is recovered from material con-

taining alkali chlorides and sulphates by adding a

chloride less volatile than potassium chloride. The

mixture is heated and the whole of the potassium

recovered as chloride vapour.—C, I.

Potassium nitrate and mixtures of salis containing

potassium and nitrogen; Manufacture of .

Badische Aniliii u. Soda Fabrik. G.P, 310,601,

8.11.20. Addn. to 306,334 (J., 1921, 179a).

Bt cooling a hot solution of ‘98*5% ammonium
•nitrate, 204 pts.

;
98*7% potassium chloride, 206

pts.
;
and water, 425 pts., to 2® C., 165 pts. of 99%

potassium nitrate is recovered. On evaporating the

mother liquor a mixture is obtained which contains

about 36% of potassium nitrate, 55% of ammonium
chloride, 9% of potassium chloride, and 1% of

sodium chloride, and which has good keeping pro-

perties in a moist atmosphere.—W. J. W.

Cooling apparatus for hot solvdions of potassium

salts etc. H. Daus. G.P. 329,479, 15.2.20.

The solution is forced through a nozzle giving a

jet in the form of a hollow cone, while cooling air

is sucked or driven up the c*entre of this cone and

through the solution.—C. I.

Thorium nitrate; Process of manufacturing .

C. W. Davis, Assr. to The Mantle Lamp Co. of

America, Inc. U.S.P. 168,243, 15.2.21. Appl,
16.9.18

.A BARE earth metal, e.g., thorium, is separate from
a mixture containing it by treatment with an
alkali carbonate in presence of a phosphate.—C. I.

Inorganic materials [containing iron"]; Process of

purifying . G. A. Hulett. U.S.P. 1,3^,396,
15.2.21. Appl, 22.3.19.

Iron and other impurities which form volatile

chlorides are removed by the action, of a current of

phosgene at 350°—600° C.—0. 1.

Bleaching powder; Process and apparatus for the

manufacture of . E. Sidler. G.P. 329,178,
13.12.17.

The chlorinating chamber contains a series of super-
imposed plates and stirring arms, which con-

; tinuously turn over the lime and rake it from the

sides towards the mi^le on one plate and from the

middle towards the sides on the next lower one and
so on. The lime is charged on to the top plate, and
is gradually raked down from one plate to the next

to the bottom of the chamber, the dilorine being

passed in the same direction.—A. R. P.

Ammonium sulphate; Preparation of powdered non-
caking . A.-G. fiir Anilinfabr. G.P. 329,359,

27.5.19.

Solutions of ammonium bisulphate or sulphuric

acid are epraj'cd through ammonia gas under pres-

suro.^C. I.

Hydrogen and oxygen; Catalytic purification of

. Consortium fiir Elektrocbem. Ind. G.P.

329,177, 17.10.19.

The gases are passed over heated mixtures of copper

and silver, or of their compounds, with or without

compounds of silicon, cerium, and zirconium. The
porcelain masses carrying the catalyst require to

be heated to 200°—350° C., according to the com-

position of the latter.—C. I.

Sodium-ammonium sulphate; Separation of the

double salt into sodium sulphate and
ammonium sulphate. Separation of sodium sul-

phate and am.«io7ihi-m smphate from ike double

salt sodium ammonium sulphate. Soc. Ind. de

Prod. Chim. E.P. 128,895, 27.9.18 (Conv., 22.6.18),

and 158,282, 6.1.19. Addns. to 136,833 (J., 1920,

516 .a).

See U.S.P. 1,364,822 of 1921; J., 1921, 147 a.

Ammonia solution; Method of ireating crude gas

liquor to obtain . C. Still. E.P. 147,099,

7.7.20. Conv., C.12.15.

See G.P. 302,195 of 1915; J., 1918, 334 a.

Sodium permanganate; Manufacture of . D.

Tyrer. U.S.P. 1,368,076, 8.2.21. Appl, 29.9.19.

See E.P. 130,844 of 1918; J., 1919, 719 a.

Erratum.—This J., Mar. 15, 1921, p. 146 a, col. 2,

line 7 from bottom, for “/or raisini? the efficiency

of “ read “o/ making . C. J.”

See alfio pages (a) 204, Interaction of liquid or

pulverulent materials (G.P. 302,421). 205, Re-

covering sulphur dtoandc and ammonia (G.P.

329,4121 225, Electrolytic gas generators (E.P.

158,148). 233, Alunite ore (E.P, 158,293). 240,

Potassium chlorate (U.S.P. 1,355,203).

VIU.-GLASS; CERAMICS.

Class: Dcuelopnirent of various types of *. C. J.

Peddle. J. Soc. Glass Tech., 1920, 4. 299—366.

The preparation, stability, and optical properties

of the following series of alkali, lead oxide, silica

glasses were studied:—100 SiOg, 40 NajO, xPbO;
100 SiO„ 20 Na,0, xPbO

;
100 SiO„ 40 K,0, xPbO

;

100 SiO„ 20 K,0, xPbO
;
100 8iO„ 20 Na,0, 20 K,0,

xPbO; 100 SiO„ 10 Na*0, 10 K,0, xPbO, where x

varied from 5 to 40 mols. All the glasses can be

founded above 1350° C. and exhibit corrosive ^tion

on pot clay, increasing with increased alkali con-

tent. Gl^es of the soda series tend to devitrify if

containing more than 65% SiOg, and those of the

mixed al^li series if the silica content exc^s
61%. The potash glasses show no signs of devitri-

fication, but all film badly on prolonged heating at

900° G. In all cases density and refractive index

increase with increasing content of lead oxide, tho

rate of increase falling as the lead oxide content

rises. Dispersion also increases with increase of

lead oxide, but v falls as risee. Comparison^ of

the above and also of fumer series containing

equal percentage amounts of pota^ and soda
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showed all the soda glasses to have higher densities
than the corresponding potash glasses, the mixed
alkali glasses having intermediate values. In the
equimolecular series the potash glasses have slightly
higher refractive index and total dispersion, but in
the seri^ containing equal weights of alkali the
soda series have higher refractive index and dis-
persion. The refractive index and dispersion of the
mixed alkali senes are intermediate between those
of the soda and the potash series. The solubility of
the glasses m water decreases as the content of lead
oxide or silica rises but increases rapidly with in-
crease of allcali. Solubility tests prove the follow-
ing glasses to be of firstolass durability for optical
requirements:—Glasses of the molecular formula
20 Na,0, 30 PbO, 100 SiOj; 20 NaG, 40 PbO 100
SiO.

;
10 Na,0, 10 K,0, 30 PbO, 100 SiO,

;
10 hiaG

10 K,0, 40 PbO, 100 SiO,; 20 K,0, 40 PbO, 100
SiO,; also glasses ef the percentage compositions
SiO, 60, Na,0 10, PbO 40; SiO, 50, K,0 10, PbO 40-
SiO, 40, Na,0 10, PbO 50; SiO, 40, K,0 10 PbO 50 •

SiO, 60; Na,0 5, K,0 5, PbO 30; SiO, 50, Na.O s!
K,0 5, PhO 40; SiO, 40, Na,0 5, K,0 5, PbO 50.
The first two of the molecular series approximate in
optical constants to well-known Schott gla.^see. The
Benrath formula 6 SiO„ 1 R,0, 1 PbO does not give
a very stable type of alkali-lead oxide-silica glass,
a more satisfactory one being 5 SiO„ 1 R,0,
1 5 PbO,“—A. C.

Glass composition; Sate of change of following
a change in batch composition. J. Currie, j
Soo. Glass Tech., 1920, 4, 382—387.

O.v changing the composition of a lime-soda batch
supplying a tank furnace so as to increase the lime
content of the glass produced, the relationship be-
tiveen capacity of tank, rate of feeding in the fresh
batch, and the time taken for the glass worked out
to approximate to the desired new composition, was
noted. The furnace capacity was 106 tens, the
weekly addition of batch 95 to 1 10 tons (containing
only about one-eighth of added cullet from the
working end), Tlio change of composition was not
quite complete in 3 months.—A. C.

Glass; Influence of silica on the annealing tempera-
ture of , S. English, F, W. Hodkin,
C. M. M. Muirhe,wl, and W. E. S. Turner. J.
Soc. Glass Tech., 1920, 4, 387—391.

A SERIES of simple sodium silicate glasses ranginv
from 2Na,0,4Si0, to 2Sn^O^10SiO^ was examined.
Ihe upper annealing temperature was found to ri.se

With increase of silica content, the rate of increase
wing most rapid between 2.\'a,0,4Si0, and
2ha,0,78i0,.—A. C.

- > ^

Glass; Devitrification of as a surface phenome-
non. Sepair of crysfolltscd glass apparotiis.
A. P. 0. Germaun. J. Amer, Chem. Soc., 1921.
43, 11—14.

Dkviibification of glass in a blowpipe flame is not

I
^^6 formation of ci.ystal nuclei in the mass

or the glass hut is a surface phenomenon due to the
®Pulsion of water and carbon dioxide, and pos-
™iy, when the heating is prolonged, to the vola-
tilisation of sodium oxide. Devitrification may be
prevented by washing the parts to be heated with
uute hydrofluoric acid, thus removing the sur-
ace layer. In this way old apparatus which has
teen broken may be repaired.—J F. S.

ticity, proceeded more rapidly between 80“ and
90“ P. than below 60“ F. By replacing water, by
non-a.qu^us liquids the development of plasticity
was inhibited entirely, suggesting that hydroxyl
ions must be present in order to develop plasticity.
The addition of a dilute solution of hydrogen per-
oxide to the clay slip produced a pronounced in-
crease of viscosity and stimulated the growth of
nlaraentous algae with the consequent evolution of
both carbon monoxide and carbon dioxide. The

J
change of plasticity of clays with time seems due,
in some way, to the growth of such algae, though the
copious formation of carbon dioxide is somewhat
confusing, because the introduction of free carbon
dioxide reduces the plasticity of clays. The ratio
of the amounts of alumina and silica dissolved by
caustic potash was found for the three clays tested
to decrease rapidly with diminishing plasticity and
might therefore be used as a quantitative measure
of plasticity.—H. 8. H.

Alitmtnous fireclays; Effect of added felspar on the
shrinkage and porosity of after being fired
at high temperature. E. M, Firth and W. E S.
Turner. J. Soc. Glass Tech., 1920, 4, 392—400.

Is a previous paper (J.
, 1920, 628 a) the authors had

j

noted that, of clays which they examined, those of

j

high alumina content showed, with two exceptions,
the widest range of porosity on firing. It is now

I

shown that if 1 or 2% of felspar is added to the

I

two exceptaonai aluminous clays (to act as a fiux
i during firing) tho shrinkage is rendered more
;

uniform, and there is a considerable increase of
' porosity range.—A. C.

I

Spailinff [0/ fences]; Study of . R. M. Howe
i

and R. F. Ferguson. J. Amer. Ceram. Soc.,
: 1921, 4, 32—46.

I Bricks were heated in the door of a furnace and
! then rapidly cooled, some by standing in water to
a depth of 5 in. and others by directing a jet of cold

’ air from a blower on them. In each case the loss in

i
weight due to the detachment of particles was taken

: as a measure of the amount of spalling. Both

j

spalling tests gave similar results. 'With bricks

i

made from the same clay, lightly burned bricks

:
spalled less than hard burned bricks, and resistance

j

to spalling was increased by using coarser ground

I

material. These tests lead to accurate conclusions
i where the same fireclays are involved, but mierepre-
: sent the facts observed in works service when

j

different clays are concerned. These discrepancies
disappeared when the specimens were heated for
5 hrs. at 1400*^ C. before testing. Two fireclays

which produced bricks which were very resistant to
spalling when in use were characterised by a con-
stancy in porosity over a wide range of temperature,
and were therefore considered very resistant to
vitrification. When firebricks spall in service the
pieces are usually dense or vitrified. The con-
nexion between vitrification and spalling was estab-

j

lished by experiments. Fireclays which undergo a
slight change in porosity when heated over a wide
range of temperature have a very slight tendency
to vitrify, and are particularly adapted to the
manufacture of non-spalling bricks.—II. S. H.

Spalling [of firehrich]; Use of plastic clay grog in
preventing . R. M. Howe and S. M. Phelps.

J. Amer. Ceram. Soc., 1921, 4, 119—126.

Ageing of . H. Spurrier. J. Amer.
Warn. Soc., 1921, 4, 113—118.

The gas^ recovered by the method described pre-
lously (J., 1919, 176 a, 633 a) from clay that had

^ hrs. previously were found to con-
a^n both carbon monoxide and carbon dioxide.

^4 ^
®^olHtion of carbon dioxide continued for over

nays after pugging and, like the change of plas-

A MEDIUM dense burning clay was calcined at cone 8,

then ground and mixed with plastic clay in various
proportions up to 40%, and the bricks made there-

from were burned at cone 8. As the percentage
of grog increased the bricks became more porous
and mechanically weaker, but showed less drying
and burning shrinkage. The water spalling test

was too severe for thie type of brick, and the differ-

ence in the results obtained was too slight to permit
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definite conclusions being drawn. An air-spalling

test of the bricks showed that the grog increased

the resistance to spalling about 5% for each 1% of

grog added.—H. S. H.

Silica brick; Note on . D. W. Ross, J. Amer.
Ceram Boc., 1921, 4, 65—67.

Observations were made during an extended period

on the silica bricks in the crown of a tank furnace

used in the manufacture of bottle glass. It was
found that great care was necessary in heating up
a new crown, due both to the large expansion of the

whole crown and to unequal expansion from place

to place, some portions expanding considerably more
than others. After having been in use for 18

months (or more) a crown could usually be cooled

without disruption if the temperature did not drop
too suddenly after the fires were turned off. On
reheating the crowns only expanded one-half as

much as they did in the first heating, and local non-
uniformity was practically absent. When a crown
had been cooled after being in use for 18 months a
large percentage of the bricks were broken in two
or contained a source of weakness approximately
midway between the inside and outside of the

crown.' Microscopical examination of the bricks

after 18 months’ service indicated that they were

practically all tridymite, whereas the unused bricks

were largely cristobalite and quartz.—H. S. H.

Dolomite ond inagnesite; Experiments in dead^
burning . H. G. Schurecht. J. Amer. Ceram.
Soe., 1921; 4, 127—151.

Dolomite is difficult to dead-burn owing to its

tendency to disintegrate, due partly to the inversion

of i3- to 7-calcium orthosilicate on cooling,with a 10%
volume increase, and partly to gradual slaking

owing to the hydration of free lime. With all the

fluxes tried (Hue dust, iron ore, basic open-hearth

slag, kaolin, roll-scale) dolomite passed through a

100-mesh sieve gave greater resistance to slaking

than when sieved through 8-mesh. This resistance

decreased with increasing temperature of calcina-

tion by an amount which seemed to depend on the

silica and alumina content of the flux, being

greatest for basic open-hearth slag and kaolin, less

for flue dust and iron ore, and least for roll-scale.

This result is possibly due to the formation of

hydraulic compounds with lime, similar to those

found iu Portland cement. The stability also varied

with the proportions of flux used, being greater, as

a rule, for smaller proportions. Tho magnesite

used contained about 11% of lime, and increasing

the calcination temperature decreased the tendency
of the product to increase in weight on exposure

to the atmosphere. Roll-scale was a more effective

flux for magnesite than was iron ore, probably

because of its lower silica content. The shrinkage

and porosity curves for mixtures of dolomite with

flue dust, iron ore, and roll-scale respectively were

very similar. The higher the proportion of flux,

the lower was the temperature required to obtain

a product of maximum shrinkage and minimum
porosity. Kaolin and basic open-hearth slag

behaved peculiarly in that vitrification depended
more on the burning temperature than on the pro-

portion of flux us^. Kaolin was more effective

than an equal weight of iron ore or flue dust in

promoting vitrification. "With magnesite and roll-

scale the shrinkage was much less and the porosity

much greater than with dolomite and roll-scale, the

lime of the dolomite being more actively attacked

by roll-scale than was magnesia. Mixtures of

dolomite and iron ore were passed through a 100-

mesh sieve, oalcined to cone 20, and moulded into

bricks w'ith 5% of caustic lime, sodium silicate, or

magnesium chloride. Owing to slaking all the

bricks cracked on drying. This was avoided by
“ageing” the batches with excess of water for at

lei^t three weeks. Hydration had then taken place

and no cracking occurred on drying. Bricks made
with magnesium chloride were then very strong.

On burning to cone 18 all cracked excessively, due
to high shrinkage, but withstood storage for 4 to 6

' months. Bricks pressed from calcined dolomite
' with 12% of dehydrated coal tar withstood storage

for about 4 months. They showed less shrinkage

and cracking on firing than similar bricks made
W'ith water, and if dipped in tar to protect them
from moisture, could be stored for 5-^ months.

—H. S. H.

TeTTa‘Cotta; Effect of glaze composition on the

crazing of . E, C. Hill. J, Amer. Ceram.
Soc., 1921, 4 , 25—31.

: The body used contained 35% of grog and was com-

;
i>osed -of equal parts of a fat plastic clay which had

i ehow’n a tendency to produce crazing and a clay

' which might be considered medium in this respect.

:
The test pieces were pressed from this body, and

i when dry sprayed with the engobe regularly used,

I
and over this was placed a heavy coat of glaze. The

• specimens were fired to cone 51 in 40 hrs. and cooled

: iu about the same time; two burns were made. The
' glaze used as a base had the composition (0'28 K,0,
0-21 CaO, 0*21 ZnO, O'lO MgO, 0 20 BaO); (0'33

,
AI5O,), (2*53 SiOj, OTO SnOj. Comparing the

effects of equal molecular additions of the various

! components of the glazes, it was found that zinc

oxide and felspar overcame crazing,the former being

the more effective. Magnesia, barium monoxide,

:
and lime tended to produce crazing, magnesia har-

: ing the greatest tendency, and the effect of barium

I

monoxide being somewhat greater than that of lime.

1
Tin oxide had no effect on the crazing. Additions

; of small amounts of clay were more effwtive in

; overcoming crazing than much larger additions or

I
substitutions of the other components. Increase of

: flint (per molecular equivalent) was less effective

;

in overcoming crazing than increase of either clay,

]

zinc oxide, or felspar, although, generally, con-

: siderably more flint than clay or zinc oxide could

he added without appreciably changing the matur-
i ing of the glaze. The results indicated that in

!
many cases increase of flint will not overcome craz-

' ing in a glaze.—H. S. H.

‘ Patents.

; Sheet glass; Process and apparatus for the manw-
facture of . R. L. Frink. E.P. 157,598,

6.11.19.

; A BBCTtLncE.^R metallic bait having a coefficient of

expansion different from that of glass is lowered

I into a bath of molten glass and then raised. An
^ectric current passed through the bait, and is

! 80 regulated that the temperature of the bait is

. such that the glass in contact with it is kept from
' setting, and is thus able to accommodate itself with-

. out rupture to any relative displacement of the

bait due to a change in temperature. The bait is

! raised at such a speed that a sheet of glass of siib-

: stantially uniform thickness is produced. The
^ edges of the sheet adjacent to the bath' are kept

: in adhesive contact with electrically heated

;

“ shoes.” The tendency of the glass to draw in at

' the sides owing to surface tension is thus counter-

acted, and the width of the sheet is maintained

! substantially constant. The sheet is severed from

the bath, and the bait and the attached sheet of

glass are moved in a horizontal direction out.

;
of alinement with the bath. Successive portions of

:
desired length are then cut from the lower end of

the sheet.—H. S. H.

Glass melting tanks or furnaees, 0. Truel. E.P.

157,684, IS.6.20.

Tbb flues of a glass melting furnace are placed at

the same end of the furnace and at about the same
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level as the burners for liquid or gaseous fuel. The
flames or products of combustion pass across the
furnace ±o the opposite end, and are then brought
back over the entire length of the furnace by the
draught of the flues to the same end as that from
which they were originally projected.—H. S. H.

Quartz glass; Process of producirtg articles of .

J. Scharl, Assr. to General Ceramics Co. U.S.P.
1,368,990, 15.2.21. Appl., 18.9.18.

Abticlkb of quartz glass are made by heating
plastic quartz in an electric resistance furnace
about a resistance core, .a space between the quartz
and the resistance core being formed by inserting

a heat-resisting tube, impervious to gas, to allow

the escape of the gas formed during the heating.
’ —A. B. S.

Tunnel furnaces^ kilns, ovens and the like. H. Fran-
cart. E.P. (a) 167,474 and (a) 157,475, 19.12.18.

(a) In the interior of a tunnel furnace are a number
of hollow flanges which serve as a part or the whole

of the combustion chambers or hob gas flues. The
hollow flanges are arranged in series so as to leave

between them a series of vertical cavities along the

oven with a view to favouring both radiation and
efficient working. The flanges are provided with
pipes traversing them from one vertical cavity to

.onother in order to increase the circulation of

the gaseous medium and to increase the heating
surface. The pipes may be inclined so that the

heated gas as it rises in tho pipes also moves for-

ward in a longitudinal direction, (s) A tunnel

furnace has a number of solid flanges projecting

inwards from the fixed walls so that vertical cavities

are formed between the flanges. Spaces for com-
bustion are provided at the bottom of the cavities.

The flanges may be provided with suitable projec-

tions eo as to increase the suvface of radiation.

Conduits are arranged at the ^ttom of the flanges

so as to favour the longitudinal displacement of

the gaseous mass, and this is also facilitated by
inclining the flanges from the bottom upwards
towards the entrance of the oven. By extending

the flanges below the level of the sole of the furnace

m efficient circulation is obtained in a low oven

such as is used in annealing steel.—H. S. H.

Kilns of the tunnel type; Continuous . R-. C.

Metcalfe, E.P. 158,499, 16.9.20.

A coNTiNTJoni tunnel kiln is built in sections each

at an angle to the preceding one, and is provided

with turntables and pushing and engaging devices

to facilitate the transference of the cars from one

section to another.—A. B. S.

Tunnel-kiln, P. d’H. Dressier, .4ssr. to American
Dressier Tunnel Kilns, Inc. U.S.P. 1,366,369,

25.1.21. Appl., 17.12.19.

A TCNNEt-KlLN having an elongated kiln chamber
has a heating zone and a goods cooling zone at one
end of the heating zone. An air preheating and
goods cooling conduit extends along the cooling

zone, and a combustion chamber, separated by a

heat-conducting wail from the kiln chamber, ex-

tends along the heating zone. A fan or blower hav-
ing its inlet connected with the cooling zone and its

outlet connected with the combustion chamber
minimises the pressure differences tending to cause
leakage flow between the kiln chambers and the

combustion chamber or conduit.—H. S. H,

Tunnel-kiln. A. C. Shepard, Assr. to American
Dressier Tunnel Kilns, Inc. U.S.P. 1,366,424,

25.1.21. Appl,, 26.1.20.

A TCNNKL-KiM has masonry benches extending
longitudinally at the sides of a pathway at the
bottom of the kiln for the trucks carrying the ware.
On each side of the benches is an elongated com-

bustion chamber from which extend pipes connected
at their other end with a “ header.” Each bench
is formed with a channel having uprising end
portions which communicate one with the interior
of the “header” and the other with the interior
of the combustion chamber at the opposite ends of

the pipes, and also with an outlet from the channel
for the products of combustion. Dampers regulate
the relative amounts bf the products of combustion
which pass from tiio combustion chamber by means
of the pipes and a portion of the channel to this out-
let and through the by-pass about the pipes formed
by the remaining portion of the channel.—H. £. H.

Kilns; .Arrangement for utilising the waste gases
in . P. Mayer. G.P. 328,985, 7.9.15.

AVateu-pipes are 6xed in heating flues in the crown
of the kiln, the flues being divided into cells which
are of the same length as the burning chamber
beneath and are in open connexion with the corre-

sponding combustion chamber.—A. B. S.

Brick-burning; Apparatus and method for .

H. 0. Robinson and C. Steadman. U.S.P.
I,367,756, 8.2.21. Appl, 30.12.13.

The bricks in a kiln are burned by a method com-
prising the following stages :—Using a low fire and
forciiig the heat by artificial draught throughout
the entire stack

;
increasing the heat to full fire for

24—.36 hrs.
;
forcing the heat in the lower courses

of bricks upwards through the upper courses by
means of artificial draught; continuing the heating

until the lower courses of bricks are fully burned;

and completing the burning of the upper courses

by blowing the heat from the lower part into the

upper part of the kiln.—A. B, S.

Joints for earthenware or ccrnmic materials. Vf.

Hayhurst. E.P. 158,427, 24.11.19.

Earthenware or other ceramic articles may be

joined together or to metal by filling a recess in tho

ceramic article with a cement composed of a

phenolic aldehyde condensation product combined
with about one-third of a suitable filling material

such as asbestos. The cement is hardened by heat-

ing it to 100°—150° F. (38°—65° C.) for 2—3 hrs.,

and is then tapped, threaded, or otherwise machined
in order that it may be attached to the metal or

other article.

—

A. B, S.

Gloss; Method and api>arohis for forming sheet—
. E. D.nincr. E.P. 159,114, 26.5.20.

IX.-BUILD1NG HATEBIALS.

Plaster; A'ormal consistency of sanded gypsum .

W. E. Emley and C. F. Faxton. J. Amer. Ceram.
Soc. 1921, 4, 152—157.

Twelve plasters were prepared containing various

proportions of gypsum and sand, and to samples

of each five different amounts of water were added.

The consistencies, determined with a Southard

viscosimeter (Amer. Soc. Testing Materials No. C 26

—19T, 1919), and the tensile strengths of the set

plasters, were tabulated. The results varied both

with the kind of gjpsum and with the fineness of

the sand, but the opinion is expressed that material

of the proper consistency to he used for plastering

would show a “ slump ” of J in. when tested in the

Southard viscosimeter.—H. S. H.

Patents.

.Asphaltic cement or bituminous composition for

road-making, paving, flooring, roofing, and other

purpo.ses. M. Talbot-Crosbic. E.P. 158,674,

7.11.19.

An asphaltic cement is formed by mixing heated

bitumen or asphalt (45%) with purified chalk (55%).
B
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A email quantity of linseed oil or other vegetable

oil may 1^ added to improve the weather-reeisitng

properties. Sand may be mixed with the com-
position before use.—A, B. S.

SHicated cement; Process of rfumufacturing .

S. Matsuo. U.S.P. 1,367,984, 8.2.2L Appl., 9.8.17.

Hot Portland cement clinker is added to wet sand
which has been washed in hydrochloric acid, and the
mixture is cooled and ground.—A. B. S.

Shaft-furnace for cement and similar material. A.
Barth. G.P. 323,319, 20.6.19.

In a shaft-furnace of the type in which the grate is

fixed and the shaft rotates, the lower part of the

shaft is provided with arms arranged like the

spokes of a wheel. Cold air is circulated through
the arms and through passages in the casing en-

closing the shaft. The arms are fixed to the shaft

and hence rotate above the grate, and serve to pro-
mote uniform distribution of the material and to
prevent agglomeration of large lumps.—W. J. W.

Shaft kilns for huming lime, magnesite, cement,

etc.; Device far preheating the air med for com-
bustion in . G. Polysius. G.P. 323,320,
12.2.18.

The air is drawn downwards through an annular
space formed by iron rings around the cooling zone,

and is thereby heated before it enters the lower end
of the kiln.—-A, B. S.

Marl; Method of huming . J. Muhlen. G.P.
329,167, 26.2.18.

The portion of the calcined marl which can only
be slaked with difficulty is finely' ground, mixed with
the portion which slakes readily, and the mixture
is staked under such conditions that a dry powder
is produced.—A. B. S,

Waterproof kieselgukr; Production of . W.
Bunte and W North, G.P. 329,410, 24.11.18.

Gbanulated or powdered kieseignhr is mixed with
lightly ground pitch and the mixture is heated.
The product is used as an insulating agent against
heat, cold, moisture, and noise.—A. B. S.

Cement; Slow-setting and method of producing
same. H. D. Baylor. E.P. 158,390, 8.11.19.

See U.S.P. 1,323,952 of 1919; J., 1920. USa.

Wood-lihe material. U.S.P. 1,357,647. See V.

X.-METALS: METALLUfifiY, INCLUDIKG
ELECTfiO-METAUUfifiY.

Sigh frequency induction steel furnace. E. F.
Nortlirup, Chem. and Met. Eng., 1921, 29,

309-311.

The Ajax-Northrup high frequency induction
furnace operates with a current of from 10,000 to

25,000 cycles per sec., obtained through a suitable
high frequency converter. The furnace consists
essentially of an inductor coil in the shape of a
truncated cone, which fits loosely round a crucible
of similar shape. The coil itself is composed of 37
turns of |-in. copper tubing, flattened, and wound
edgeways. During the heating process water is

circulated through the coil to keep the resistance
low. Tho inside of the inductor coil is lined with
a cylinder of micanito about \ in. thick, and a space
of about \ in. between the crucible and the coil is

filled with A suitable powdered heat insulator, e.g.,

lampblack or powdered magnesia. The whole is

encased in a box of stout asbestos board. As the
heating of the crucible cont^its is due entirely to
the large induced currents, the metal to be melted

must not bo in the form of powder. Turnings, or

pea^ized material, offer the most suitable form for

efficient use. If the metal is m^netic there is a
further development of heat in the earlier stages

due to the hysteresis losses caused by the rapid
reversals of the magnetism, and as soon as the

metal becomes molten, an active circulation, due
to electromagnetic forces, is set up, thus effecting

thorough mixing of the melt. No conclusive tests

on the maximum temperature attainable have been
made, but 1800® C. 'is given as a conservative figure.

Such metals as brass, copper, gold, and silver have

too high conductivity to be melted efficiently by
direct induction, an<I for this class of metals the

non-conducting crucible is replaced by a crucible

moulded from carbon or graphite. In this case the

heat is generated directly in the walls of the crucible

and is transmitted to the metal by conductivity and
radiation.—C. A. K.

Case-hardening; Nitrogen and . H. Fay.
Chem. and Met. Eng., 1921, 24, 289—290.

Experimental figures are given in support of the

view that case-hardening is a nitrogenising as well

as a carbonising process. Hurum found that after

heating a low carbon steel in a cyanide bath for

10 mins, at 830® C., the outside layer contained
0'57% N. Nitrogen appears to penetrate at a

slightly greater rate than carbon. !l^sults obtained

bv treating steel by Shimer's cyanamid© process

(tr.S.P. 1,279,457-^; J., 1918, 772a) show that

diffusion of carbon takes place below Acl (at

650® C.), and that nitrogen combines with iron and
diffuses below the Acl point. The nitrogen content
decreases with rise of temperature, indicating that

equilibrium is reached at some lower temperature.
In these experiments the maximum nitrogen con-

tent (0*579%) was attained at 750® C.—C. A. K.

Steel welds; “Blue brittleness^^ of . C.
Fremont. Comptes rend., 1921, 172, 368-^70.

Bt electrical welding under pressure sufficient to

cause all the metal which is oxidised at the begin-

ning of the operation to flow out laterally, a joint

is obtained free from oxidised metal. In some
cases this gives a satisfactory joint, but in other
cases there is brittleness due to deformation within

a critical temperature range. At a short distance
from the joint, a region, for which the temperature
is between 200® and 450® C., undergoes deformation
under the action of the pressure necessary for tho

welding, and “blue brittleness” results. This

would be avoided by choosing a steel which is not

subject to blue brittleness {cf. J., 1905, 31).—W. G.

Corrosion of steel ranges. 0. AV. Storey. Trans,
Amer. Electrochem. Soc., 1921, 13—21. [Advance
copy.]

The metal walls forming the flues of a domestic
range may suffer corrosion, either from direct

oxidation due to excessive heating, or, more exten-
sively, from the deposition of moisture and sulphur-
ous and other acids during the periods of warming
or cooling the flues. Protective coatings of vitreous

enamel or magnetic oxide would prevent corrosion.

Steels containing copper are much less corroded
than plain carbon steels or “ Armco ” iron, the

reeistanco of copper steels (containing up to over

2% Cu) to corrosion being shown as a straight line

function of the copper content.—C. A. K.

Nickel steels; Electrical resistance of . A.

Portevin. Comptes rend., 1921, 172, 445—447.

The electrical resistance of nickel steels is depen-

dent to a considerable extent on the conditions of

annealing. With steels containing 0*3--0'8% C and
7—15% Ni the resistance varied 10—40% according
as the steel was heated to 1000® C. and cooled

during 4—5 hrs., or heated to 1300° C. and cooled
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during 3 days. This variation in the electrical

resistance may or may not be accompanied by
characteristic modifications of the micro-structure.

Curves are given showing the variation in resist-

ance of nickel steels according to their carbon and
nickel content.—W. G.

Citric acid and copper; Heaciion products of .

L. S. Bagster. Chem. Soc. Trans., 1921, 119,

82-87.

The gaseous products from the reaction of copper
with 5N and QN nitric acid consist almost entirely

nitrogen trioxide. With 14*5N acid, about 85—
)% of nitrogen peroxide is formed, the residue

eing trioxide. From \0N acid, 15—20% of per-
side is produced; and from SN acid, a slightly

nailer amount.—W. J. W.

opper; Action of reducing gases on heated .

H. Moore and S. Beckinsalc. Inst. Metals,

March, 1921. [Advance copy.] 22 pages.

ampleb of copper containing 0 08—0*02% of

sygen, and others of deoxidised copper, were sub-

eted to the action of hydrogen, coal gas, and
irbon monoxide at different temperatures, and
le effects observed microscopically and by
lechanical tests. The oxygen was always present

8 small globules of cuprous oxide uniformly dis-

ributed. The ffrst observed effect of the action of

educing gases on copper containing oxygen was an
pparent slight expansion of the envelopes of the

xide globules. This was followed by the formation

E cracks which extended to form a network. In
opper containing 0*07% of oxygen the effect of

educing gases began to bo important at about
00° C. A markedly injurious effect was produced
itli even so low an oxygen content as 0*02%, but
Dr a given effect a greater time and/or a higher
emperature were needed than with higher per-

entages of oxygen. Coal gas was internicdiutc

etween hydrogen and carbon monoxide os regards

epth of penetration in a given time, but the actual

eakening effect seemed to be greater than with
ither of these other gases. Samples of copper con-

aining small percentages of Zn, Mn, Al, or P, were
ntirely free from globules of cuprous oxide, and
•ere not affected injuriously when heated in re-

ucing atmospheres. Zinc would appear to be the
lost generally suitable deoxidiser, O’lOf^ being
ufficient to confer complete immunity against the
ction of reducing gases, and for many purposes
opper containing up to about 3% Zn is a better

laterial than commercially pure copper.—T. St.

baas and other copper alloys; Season-cracking of

H. Moore, S. Beckinsale, and C. E.
^lallinson. Inst. Metals, March, 1921. [Advance
copy.] 91 pagee.

'he season-cracking of brass appears to require
oth that the metal shall be in a state of stress and
hat it shall be subject to the action of some
gent which selectively attacks the intercrystalline
laterial. Normal corrosion, such as is produced
y many acids, for example, does not give rise to
&ason-cracking. The most usual agents are prob-
hly ammonia compounds derived from the
tmusphere, but in studying the liability of brasses
0 develop cracks a 1 % solution of mercurous nitrate
J very convenient. A coating of lacquer is not a
rotection against season-cracking, but nickel-
lating appears to give complete protection pro-
ided the coating is continuous and sufficiently
Dick. Surface defects do not appear to contribute
0 the development of season-cracks to any im-
'ortant extent. Season-cracks almost invariably

iutercrystalline path, this being a most
marked and characteristic feature. The greater
e uegree of hardening by cold-work, the less is
^ brass affected hy t& intercrystalline weaken-

ing action of ammonia or mercury. Liability to

the <^velopment of season-cracks appears to

diminish as tlie zinc content is reduc^ : copper

and zinc-copper alloys containing less than about

10% Zn are unlikely to fail by the development of

season-cracks in service. Within the limits of,

say, 25 to 4i>% Zn little improvement in resistance

to soason-cracking is likely to be obtained by
changes in composition or treatment, if the state

of initial stress is not affected. The apparent ad-

vantage of harder worked brass is largely dis-

counted by the higher stresses which are likely to

exist in harder brass, if steps are not taken to re-

move them. A suitably controlled low-temperature
annealing, which will remove stress without affect-

ing the hardness, appears to be the most effective

safeguard against failure by season-cracking, and
might well be applied to all brass articles made by
cold-work operations capable of inducing perma-
nent internal stress. The authors consider that

the results obtained by them afford strong support
to the hypothesis of an intercrystalline material
differing essentially in its properties from the

crystals themselves, and that this material appears

to bo identical in its properties with Beilby’s

amorphous phase found in surface films. They
have found no evidence which would indicate that

season-cracking is the result of viscous tiow of the

iutercrystallino cement. The undoubtedly inter-

crystalline character of season-cracks appears to be
fuilyexplainod by the selective weakening action of a

chemical substance on the intorcrystalline material.

In testing brass samples by the mercurous nitrate

test for liability to develop season-cracks the

.standard method adopted by the authors was to

pickle the specimen first for 30 secs, in a bath con-

taining 40 vols. of nitric acid (sp. gr. 1*42) and
60 vols. of water, then to wash it thoroughly in

water, and immerse it, without drying, in a solu-

tion made up with distilled water, containing 1

Hgj(N03)j,2H30 crystals and 1 c.c. of nitric acid

(sp. gr. 1*42) in 100 c.c.—T. St.

Copper with tin; Constitution of the alloys of .

rarts III. and IV. J. L. Haughton. Inst.

Metals, March, 1921. [Advance copy.] 22 pages.

(C/. J., 1915, 358.)

The author has investigated the copper-tin alloys

containing from 30 to 100% of Sn at temperatures
l3elo\v about 2.50*° C. Thermal curves of the care-
fully annealed alloys were taken in a furnace
arranged to give a uniform temperature gradient
between 500° O. and 50° C., and in some cases elec-

trical resistance measurements were also made.
From the results the author h.is plotted an equi-

librium diagram. In discussing the thermal curves
obtained, it is pointed out that the 210° C. and
190° €. arrests do not appear to be constant tem-
perature arrests as is the case with the eutectic.

Tho range of composition over which the 190° C.
jioint ia observed corresponds to the range in which
the € constituent occurs, and the magnitude of the
heat evolution increases with addition of tin, eo
far as can be observed, until the point at which the
alloy consists of pure e (say about 60% Sn), after

which it decreases in magnitude once more. This
fact appears to point to a polymorphic change of e

at 190° C., but no evidence as to the meanffig
either of the 210° C. arrest point or of that at
190° C. was obtainable from an examination of the
niicrostructure of the alloys. Also, no evidence

was obtained of the existence of the allotropic

transformation in tin at 161° C. With regard to

the extreme right-hand portion of the diagram,
microscopical examination of alloys annealed at

different temperatures leads the author to draw the
limit of the eolid solution of copper in tin at 99*8%
Sn and 195° C., and to indicate a slight falling off

of solubility with falling temperature. The
b2
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composition of the pure eutectic as determined hy
Heycock and Neville (J., 1896, 810) and recently

confirmed by Guervich and Hromalko (Bull. Araer.

Inst. Min. Met. Eng., 1919, No; 152), viz., Sn,
is accepted by the author, w1k>, however, makes the
melting point 227‘4° C. as against 227'1° C., the

j

value given by the latter investigators.—T. St. i

Copper alloys; Plastic de/ormafion of some at ’’

elevated temperatures. C, A. Edwardsand A. M '

;

Herbert. Inst. Metals, 9.3.21. [Advance copy.]
'

25 pages.
I

The indentations produced by a blow of 63 in.-lb. \

on test pieces of various copper-aluminium and :

copper-zinc alloys at temperatures between 16*^ and
9CH)'^ C. were measured, and from these figures the
Brinell hardness numbers were calculated. Grapl^
are given showing the relation between these num-
bers and the temperature for each of the alloys

tested and the relation between the numbers and
the composition of the alloys in each series. In
general in both series the hardness diminishes with
rise of temperature, the rate of faUing-ofi depend-
ing on the composition of the alloys. In the zinc-

copper series a sharp break in the curve is noticed
at 470® C, in alloys containing more than 34% Zn,
corresponding to a transformation in the (i con-
stituent, A similar break is noticed in the copper
aluminium series somewhere about 550® C. with
alloys containing more than 12*4% Al.—A. R. F.

Aluminium sheet; Stages in the recrystaUisation of
on heating; with a note on the birth of

crystals in strained metals and alloys. H. C. H.
Carpenter and C, F. Elam. Inst. Metals, 9.3.21.

[Advance copy.] 22 pages.

The structure of aluminium sheet (99’6% Al, 0*19%
Si, 0*14% Fe) was examined during the various
stages of rolling and after heating to temperatures

,

from 200° to 6(X)°C. for periods varying from 1 hr.
1

to several months, and photomicrographs are given
'

showing the changes that occur. On rolling, the !

original crystals of the cast metal are elongated in ^

the direction of rolling but the crystalline structure
of the metal does not disappear. Three distinct

types of structure are produced on heating ;
the first

visible change occurs when the metal is heated for

long periods at 200° C, or for shorter periods at
250°—300° C. -and is characterised by the general
tarnishing of the surface, a granular structure, and
the blurring of the original boundaries of the
flattened crystals. If the metal is kept for a longer

.

time between 250° C. and 300° C., new crystals,

which appear white, commence to form in the old
:

crystal boundaries, and eventually the whole metal
recrystallises, the crystals being very much elon-

gate in the direction of rolling. If the heating is

carried out at a higher temperature, the crystals,

while still being slightly elongated, are approxi-
mately equiaxed. From an examination of the
recrystallisation of a worked aluminium-zinc alloy

and a sample of 70!30 brass it was concluded that
all new crystals originate either in crystal boun-
daries or in twin boundaries and that they grow
indiscriminately into the surrounding old crystals.

—A. R. P.

Spongy plofinum; Preparation of . R.
Feulgen. Ber., 1921, 54, 360—361.

A SOLUTION of chloroplatinic acid (5 g.) in water
(5 c.c.) is mixed with formaldehyde solution (40%,
7 C.C.), and sodium hydroxide (5 g.) dissolved in

water (10 c.c.) is add<il gradually. After remain-
ing at the laboratory temperature for ^ hr., the
mixture is heated for 15 mins, at 55° C. and then
poured into a half-litre flask half filled with water.
The latter is agitated violently for a few minutes
which causes the precipitate to settle in coarse
particles leaving an almost colourless supernatant

liquor. The latter is decanted and the precipitate
is washed with water strongly acidified with acetic
acid; coarse particles are again formed which can
now be washM as is necessary without ^wing any
tendency to pass into colloidal solution, l^e metal
is finally collected and dried in a vacuum over sul.

phuric acid. Great caution must be observed in
the subsequent admission of air into the desiccator
as the metal readUy becomes incandescent owing to
absorption of oxygen. Previous to use it is ad-
visable to grind and wash it once more. A very
active catalyst is thus obtained.—H. W.

Bearing metals, B. Simmersbach. Chera.-Zeit

,

1921, 45, 216—219.

In an examination of the properties, and suitability

for various applications, of gun-metal and white
metal alloys, the influence of re-melting on their

i composition and characteristics has been investi'

;
gat^. "With white metal, even after five fusions,

: no appreciable alteration in chemical composition
was found

;
the copper was slightly higher, and the

;
amounts of tin and antimony decreased, but tho

,

relative proportion of the last two metals remained
i unaltered. The temperature of fusion and the rate

i

of cooling, however, appreciably affect the hardness
; and resistance of the alloy

;
the best results are

; secured by rapid cooling from a moderately high

;
temperature. With gun-metal greater hardness was

i obtained by melting at 900° C. than at 700° C.;

j

no appreciable difference was detected for tempera-

j
tures between 400° C. and 700° C. The critical

temperature is 7S2° C. ;
at or above this temperature

rapidity of quenching the melt is of importance;
and has a greater influence on the properties of the

alloy than the amount of tin which it contains
Various applications of both gun-metal bronzes and
white metal alloys are discussed, and many coni'

positions for the latter are given.—W. J. "W.

Calcium; Some notes on . P. H. Brace. Inst

Metals, 9.3.21. [Advance copy.] 16 pages.

A HisTOBic.^L survey of the development of tin

metallurgy of calcium is given, together with th«

most important properties and applications of th(

metal. A method for the production of the meta
from fused calcium chloride is described {cf. J.

19^, 370 a), Emphasis is la'id on the necessity fo

using a very pure anhydrous chloride, which shouk
not contain more than traces of sodium, magnesium
or aluminium chlorides.—A. R. P.

Gallium: its electrolytic behaviour, puri^cation
melting point, density, coefficient of expansion
compressibUiiy, surface tension, and latent hea

of fusion. T. W. Richards and S. Boyer. J

Amer. Chem. 60c., 1921, 43, 274—294.

j

The single electrode potential of gallium is no

: easily reproducible, and has a maximum value 0

I -0*30 volt in N/10 solution. Gallium is purified b

! electrolysis, followed by ignition in a high vacuui
or by recrystallisation to remove traces of zinc. I

:
melte at ^*75° C., and the solid has sp. gr. 5'90.

;

the liquid 6'095, both at the melting point. Th

I

compressibility of the solid is 0*0000020 and of tii

i liquid about twice as large. The coefficient (

! cubical expansion of the solid is 0*000055, and tt

I sp. gr. at C., 5*907. The latent heat of fusio

i is 1^04 cals, per g. at 173 megabars pressure. {C.

J,C.S. April.)—J, F. S.

Beactions producing magnesium. C. Matignoi
Comptes rend., 1921, 172, 381—383.

Three possible processes for the preparation <

magnesium are:—
MgCl|9oi"l"CaCj'wl=CaCl2Bol4"2 Cgoi4*Mg8ol~l“22'4 cals-

MgCgoi+CaCisoi— CaOBoi"f'2Cfloi‘|-ifc8oi—8*4 cals.

;

MgO, MgCl|}oi"}'2CftCjgoi=sCaO, CaCSgsi^-f- 40901-1-21^1,2:

- 2*2 caU.
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These processes can be made to yield magnesium,

but the second only proceeded very slowly at 1300®

C. with a specimen of calcined dolomite. The first

reaction requires ‘the preliminary preparation of

anhydrous magnesium chloride, which is a delicate

and costly process. Attempts to apply these pro-

cesses on a semi-industrial scale were not successful.

—W. G.

Jkermo-eleetric determination of transition points

[of mcfnis]. A. Smits and J. Spuyrnan. Proc.

K. Akad. Wetensch., 1921, 23, 687—690.

When the E.M.F. of a thermocouple is plotted

against temperature, a smooth curve is generally

obtained, but if one of the metals of the couple has

a transition point within the temperature range

considered, a discontinuity appears in the curve at

the corresponding temperature. This phenomenon

affords a rapid and exact method for determining

transition temperatures. With an iron-tin thermo-

element, the transition point of tin was indicated

by a sharp break in the curve at 200*2® C. With a

copper-tin thermo-element the transition tem-

perature found was 200*5® C., but in this case the

break was less sharp and the result possibly less

accurate.—E. H. R.

TKermo^elements. L Thermal and electneal con-

dttefivitiei' of copper-phosphorus allorjs. G.

Pfleiderer. ^s. Abhandl. Kennt. Kohle, 1919,

4, 401-^26. Chem. Zentr., 1921, 92, I., 348

—

349.

The efficiency of a thermo-element depends in an

important degree on the ratio of the thermal to the

electrical conductivity. The greater the thermal

conductivity in proportion to the electrical, the
j

lower the efficiency. According to tho Wiedemann-
Franz law. the ratio should be constant, but there

arc many known exceptions to this rule, and^ all of
j

them are in the unfavourable direction, Experi- i

ments were made with copper-phosphorus alloys

prepared from pure electrolytic copper, containing

0‘63 to 1*98% P. .
No deviations from the above law

in the favourable direction were found, and it is

concluded that there is no hope of increasing the

sensitiveness of thermo-olenients by decreasing the

thcrmal-electrical conductivity ratio,—E. H. R.

Iron or steel; Pickling . British and Foreign

Chemical Producers, Ltd. From Bheinisebe

Kampferfabr. Ges. E.P. 168,768, 10.12.19.

To avoid brittleness and the increased tendency of

tho pickled material to rust there is added to the

pickling liquor a small proportion of crude anthra-

cene, sulphite lye, or residues from the produ<?tion

of naphthalene, or a suitable extract thereof, an

acid resin, waste acid from the refining of hydro-

carbons, or a residue of the distillation of an organic

compound.—T. H. Bu.

Iron • Process for the anodic treatment of . E.

Liebreich. G.P. 328,582, 31.1.19.

The treatment is carried out at high temperatures,

and solutions of chromium salts or chromic acid are

employed as electrolytes. Bluish-white iron which

has been rendered passive in cold nitric acid soon

loses its passivity and regains the colour of ordinary

iron. Iron rendered passive anodically at higher

temperatures shows a white silvery colour which is

stable in the air, provided the surface is not exposed

to exceptional rust-producing influences. It may
even be sand-papered and polished without losing

its silvery colour.—J. H. L.

Galvanised iron; Process for reducing the amount of

zinc ashes and hard zinc produced in the manu-
facture of . C. Hcitmatin. G.P. 328,775,

24.10.19.

Iron articles, after removal from the pickling bath

and be^re being galvanised, are subjected to com-

pressed air in a fine stream or streams, whereby

loosely adhering pieces of scale or iron are removed

and are therefore prevented from rendering the zme

bath impure.—A. R. P.

STercjiium and noble metals from electrolytic

and the like; Process for recovering M.
Chikashige and D. Uno. E.P. 134,536, 28.10.19.

Conv., 28.10.18.

The electrolytic slime or other product is fused

with lead and suitable alkalis in the form of

hydroxide, carbonate, or nitrate^ the noble metals

being obtained as an alloy with lead and the

selenium in combination with the alkali metals.

Thermo-elements. 77, Thermo-electnc force of
j

some antimony-cadmium alloys. F. Fischer and
j

G. Pfleiderer. Ges. Abhandl. Kennt. Kohle,

1919, 4, 440—447. Chem. Zentr., 1921, 92, I.,

349 .

Ai.loys of antimony and cadmium in approximately

equal atomic proportions show abnormally high

thermo-clectrical effects .against metals or alloys.

The effect has been found to be subject to great

variations, and is extremely sensitive to hetero-

geneity in the composition of the alloy. The

thermal treatment to which the alloy has been sub-

jected is of great importance. At higher tempera-

tures the thermo-electric force changes not merely

a function of temperature but also on account of

permanent changes in the alloy. Amalgamation
always lowers the thermal effect. Alloys which have

been fused under a LiCl-KCl flux show a specially

low effect, which can, however, be raised by subse-

quent warming without the salt layer.—^E. H. R.

Iodine and metals. Matignon. See VII.

Patents.

Steel; Production of rustless articles of . W. B,

Bailantiue. E.P. 15^29, 29.10.19,

Non-coerodiblb or rustless steel is cast around a
hot core or ingot of ordinary steel. In the case of

tubes rustless steel is cast on the outer and inner

surfaces of a hollow cylindrical ingot.—T. H. Bu.

)rcs and other materials: Leaching freaf-

of . E. T. Middlemiss. E.P. Io8,320,

on in 10 11 10

Finely crushed materials are treated with liquor

ia a series of open cylindrical vessels arranged in

a circle, each vessel being inclined at an angle of

45® to the vertical. Each vessel is supported about

its longitudinal axis and also by its lower edge

when in the inclined position, so that it can be

rotated about its longitudinal axis; and is also

supported axially about a horizontal shaft so that

ib can be tilted. IMeans are also provid^ for

moving the vessels bodily round the circle. By an

arrangement of fixed cams the vessels, as they

travel round the circle, are automatically raised

from their normal angular positions to the vertical

for charging, or lowered in the reverse dir^tion for

discharging. The crushed material in the vessels

is bodily rotated and each particle on exceeding the

angle of repose rolls down over the other particl^

in a spiral path while exposed to the action of the

liquor which is more or less quiescent. J. W. D.

Silver-plating powder. Y. A. F. Schwartz. E.P.

158,460, 6.2.20.

A PHOSPHATE of silver, preferably tribasio silver

orthophosphate, is mixed with an organic acid

soluble in water, preferably tartaric acid, and a

chemically indiiferent substance, such as kieselguhr
—T. H. Bu.
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W. P.Meial vowders; Manufacture of -

Heskett. E.P. 158,740, 21.11.19.

Different metals (e.fif., Mn 40%, Fe 10% Cu 10%,

A1 10%, Sn or Bi 5%, Zn 15%, and Pb or Sb 10%)
are subjected to beat so as to melt and alloy them

without volatilisation and/or oxidation of any of

the metals. The alloyed mass on cooling disinte-

grates into fine powder.—J. W. D.

Steel; Manufacture of sound ingots and hUleis of

special . R. A. Hadfield. TJ.S.P. 1,367,545,

8.2.21.

Appl., 21.5,19.

She E.P. 131,373 of 1918; J., 1919, 826 a.

Briquettino ores. W. Tyrrell. E.P. 144,276,

31.5.20. Conv., 29.5.19.

See U.S.P. 1,356,100 of 1920; J., 1921, 16 a.

Alloy. F. Milliken. Assr. to F. MilUken, S. F.

Weaver, and J. M. Repplier. IJ.S.P. 1,350,166,

17.8.30. Appl., 29.8.18. .

An alloy characterised by a relatively high elec-

trical resistance, elastic limit, tensile strength, and
density, a close and fine grain, and a high resist-

ance to corrosion, is composed of copper 50—60,

nickel 26—34, iron 4—8, zinc 7—11%, and a puri-

fying agent. The purifying agent preferr^ is

commercial manganese-titanium (Mn 60, Ti 40%)
and it is used in such proportion that 0*25—5%
remains in the alloy.

Contact points; [Alloy /or] electric . J. H.
Muller, U.S.P. 1,367,752,8.2.21. Appl, 23.12.18.

Contact points for electrical purposes are made of

an alloy containing Au 90%, Ni 10%.—C. A. K.

Electrocyanxde chlorination process; Machine for

. R. T, Sill. U.S.P. 1,368,362, 15.2.21.

Appl., 16.4.19.

A coiiniNATTON of a tank, two electrode plates

within the tank, one above the other, a hollow

column leading upwards from the central part of

the space between the electrodes and discharging

a^v© the upper electrode, and means for raising

liquid pulp through the column.—J. W. D.

;

Magnetic separator. G. Ullrich, Assr. to The
i Chemical Foundation, Inc. ‘U.S.P. 1,366,979,

1.2.21. Appl., 21.1.16.

I
See E.P. 100,062 of 1916; J., 1917, 600.

: Concentrating ore and the like; Method of and
: apparatus /or . 6. S. A. Appelqvist and

E. 0. E. Tyden. U.S.P. 1,367,223, 1.2.21. Appl.,

i
31.12.13.

:
See E.P. 402 of 1913; J., 1913, 430.

' Copper sweeps and scraps; Process for the treat-

i merif of . C. C. Cito. U.S.P. 1,367,768,

8.2.21. Appl., 10.4.19.

See E.P. 123,418 of 1918; J., 1919, 261 a.

Ore separating devices [; Flotation ]. A. H.
Jones. E.P. 158,708, 11.11.19.

. J/efol!urf?icol fiUer. U.S.P. 1,368,618. See 1.

Gas for welding etc. E.P. 158,633. See IIa.

: Tunnel furnaces. E.P. 157,47*^-5. See VIII.

j

Electric Jxirnaces. E.P. 157,051. See XI.

Precious metals; Preciixitatino and recovering
from, their solutions. K. B. Moor© and H. R.
Edmands. U.S.P. 1,368,520, 15.2.21. Appl.,

21,9.17,

The process ia continuous and consists in feeding
finely ground charcoal through a series of extractor
units, through which the metal-hearing solution

passes in the opposite direction.—T. H. Bu.

Metallurgical process. [Chloridising copper ore.]

R. H. Bradford. U.S.P. 1,368,885, 15.2,21.

Appl., 18.11.18.

Copper ore is mixed with a quantity of an alkalino-

earih chloride containing sufficient cli!-p^'u© to com-
bine with the amount of copper present, and the

mixture is heated in a non-reducing atmosphere to

approximately 800° C. The copper ia thus con-:,

verted into cupric chloride which is volatilised, the
fume being collected in the dry state, mixed with
an alkaline-earth material and a carbonaceous re-
ducing agent and heated to somewhat above the
melting point of copper. Molten copper separates
from the chloride slag, which may be re-used in the
first part of the process.—T. H. Bu.

Metallic values from ores; Process for obtaining
. IV. A. Schmidt, Assr. to International

Precipitation Co. U.S.P. 1,368,973, 15.2.21.

Appl., 2.2.20.

The ore is heated and a metallic chloride is added
at successive stages, the temperature being high
enough to chloridise the metallic content of the ore
and volatilise the resulting chloride.—T. H. Bu.

Iron or steel; Alloys particularly for use in treating
molten . E. C. R. Marks. From Union
Carbide Co. E.P. 152,840, 11.9,19.

See U.S.P. 1,322,158 of 1919; J., 1920, 30 a.

i
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Ozonisers; Extrapolation and calculation of the

concentration and yield of . H. Becker.

Wiss. Vcroffcntl. Siemens-Konzern, 1920, 1»

I 76—106. Chem. Zentr., 1921, 92, II., 253—254.

The efficiency of an ozoniser is determined by the
> concentration and yield of ozone obtained when the
apparatus is worked under definite conditions of

: frequency, tension, temperature, humidity of the

: air or oxygen employed, and velocity of gas in the

ozoniser. In order to reduce the time necessary for

:
the determination of the characteristic curves of an

. ozoniser, showing the relations of the concentration

i and yield of ozone respectively to the gas velocity,
' a method whereby the efficiency of the ozoniser at

high velocities may be extrapolated from re-

.
suits obtained at low velocities is described.

For certain velocities, the expenditure of

cil^rgy in the ozoniser appears to be constant.

A comparison of two ozonisers can be made

j
on their respective expenditure of energy per

' unit voluiDO of reaction space, which may be termed

the wattago density. It is recommended that where

I
alternating 'purrent of 500 frequency is available,

! or where the'^.cost of electrical power is low, the

j
ozoniser shouhl be worked at the highest wattage

i density possibi®- Where alternating current of

;

frequency 50 only is available, a small wattage

I
density should chosen for working the ozoniser.

i Experiments shewed that from 3(>^5% of the

energy supplied tP ozoniser was absorbed by the

glass walls of the 'apparatus. This loss diminished

with continued working of the ozoniser. When the

wattage density > employed exceeded a certain

value, the concentration of ozone diminished.

i —J. S. G. T.

Nitrogen fixation. 'Hardiug and McEachron. See

VII.
i
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Patents.

Crucible furnaces; Mectrie . C. Soncini. E.P.
142,836, 4.5.20. Conv., 25,4.19.

In an electrically heated crucible furnace in which
the resistance element is sectional and is composed
of granular material, contact is made preferably

by means of hollow water-cooled contact pieces,

which, by means of a screw, may be caused to exert
more or less pressure on the granular filling and so

alter the resistance uniformly.—C. A. K.

Electric furnaces. Soc. Metallurgique du Frayol.
I

E.P. 157,051, 22.3.20. Conv., 7.1.20.

In a furnace for melting and refining metals and
other substances, the arch, composed of graphite

blocks, is capable of upward or downward move-
ment in a water-cooled jacket of steel or cast iron,

lining the upper part of the furnace. The elec-

trodes are movable and lateral polar plates con-

nected in parallel with a polar plate at the bottom
of the furnace are provided in order to allow of

easy starting. When charged cold, the furnace is

inclined so that the charge is in contact with the

lateral polar plates until the sole becomes heated
j

and sumcicntly conductive. On restoring the

furnace to normal position, the lateral polar plates

emerge from tho hath.—0. A. K.

Electric furnace for treating gases. B. Thomas.
U.S.P. 1,367,842, 8.2.21. Appl., 30.4.17.

The arcing chamber of an electric furnace for treat-

ing gases is provided with a central air inlet at one

end and an annular discharge opening at the other

end. A number of electrodes bent into the form of
|

a loop enter and leave the chamber through the i

air inlet. Another electrode is arranged within the i

annular exit.—J. S. G. T.
j

Furnaces for the manufacture of electrodes and arc '

carbons; Collection and utilisation of tar vapours

in . Production of a prof ective coating for \

electrodes during the process of baking. F. K.

Meiser. G.P. (a) 329,185, 7.1.16, and (b) 329,539,
;

16.9.19.
I

(a) Tar vapours are exhausted from the furnace
j

by injector action exerted by the flue gases, and are
|

introduced into the producer used for supplying the i

gas for firing the furnace, (d) A flux, such as water- 1

glass or common salt, is added to the protective ;

layer (preferably only on the surface), so that it

retains its porosity until the temperature at which
|

tar vapours are evolved is attained, and then frits
j

or melts to a dense surface layer,—J. S. G. T. •

Electrolytic gas generators [; Separator for ].

I. H. Levin. E.P. 158,148, 31.12.19.

A SEPARATOR for usG moro particularly in the manu-
facture of pure oxygen and hydrogen by electrolysis

comprises a casing partly submerged in the electro-

lyte and in open communication at the top with the

gas space above the electrolyte. A tortuous pas-

sage is formed by a partition dividing the casing

into two branches communicating at one end. A
tubular member open at both ends and extending

at one end through the wall of the casing provides

communication between the main J)ody of liquid in

the cell and the liquid within the casing. The
electrolyte flows from ono compartment of the cell

through the tubular member and tortuous passage,

and then either to a duct leading to a fill cup or

other storage device, or through an opening in tne

diaphragm iiito the other compartment of the cell,

and during its flow through the separator is com-

pletely freed from gas bubbles.—J. S. G. T.

Electrolytic cell. H, I. Allen, Assr. to Electron

Chemical Co. U.S.P. (a) 1,368,010 and <B)

1,368,011, 8.2.21. Appl., 29.4.20.

(a) In an electrolytic cell an anode consisting of

parallel spaced bars is enclosed within a basket-

shaped cathode formed with perforated corruga-

tions which register with the bars. A porous

diaphragm disposed between the anode and cathode

bears against tho inner faces of the corrugations.

(b) A cathode for electrolytic cells consists of a

metal plate having a flat marginal flange on all its

sides, and provided with parallel corrugations

closed at their ends by walls integral with the plate.

The end walls and corrugations are perforated,

whilo the flange is non-perforated.—J. S. G. T.

Electric batteries; Primary . B. F. S. Baden-
Powell. E.P. 158,733, 20.11.19.

Iron and carbon are employed as the respective

electrodes in a primary battery in which water is

tho electrolyte. The carbon electrode may be sur-

rounded by a depolariser, such as a mixture of

carbon and manganese dioxide.—J. S. G. T.

Galvanic cells; Exciting medium for use in—

,

C. Beyer. G.P. 329,184, 23.4.20.

A MIXTURE of 90% of common salt, 5% of borax,

and 5% of hexamethylenetetramine possesses the

advantage over ammonium chloride that no crystals

are deposited therefrom upon tho zinc electrode.

-J. 8. G. T.

Ozonising substances; Apparatus for . A. J.

Moifiaiit. U.S.P. 1,368,346, 15.2.21. Appl., 15.3.19.

An apparatus for producing compounds containing

ozone, comprises an ozone generator, means for

supplying air under pressure thereto,^ a feeder for

the substance to be ozonised, a mixing chamber,

conduits connecting the parts and pressure-

regulating valves disposed therein.—J. S. G, T.

Ozone generator. E. L. Joseph. U.S.P. 1,368,560,

15.2.21. Appl., 19.7.20.

See E.P. 128,867 of 1919; J., 1919, 644 a.

Electrolysirio salt solutions; Apparatus for . T.

Alatsushima. U.S.P. 1,368,955, 15.2.21. Appl.,

18.3.18.

See E.P. 114,623 of 1918; J., 1919, 361 a.

See also pages (a) 205, Electrical purification of

gases (G.P. 329,062). 216, titrates (U.S.P,

1363,019). 223, Electrolytic slimes (E.P. 134,o36)

224, Electric contact points (U.S.P. 1,367,752);

Electrocyani-de chlorination process (U.S.P

1,368,362). 234, Modifying starch (U.S.P,

1,366,653).

XII.-^FATS; OILS; WAXES.

Glvcerides: Elucidation of the constitution of .

! A. Griiii and F. 11 ittka. Her., 1921, 54, 273 289.

^ Attempts to elucidate the constitution of mono-

! .and di-glycerides by a study of the products of their

: oxidation are described. o,8-Diglycerides would be

expected to pass through the aldehydes to the

diacviglyceric acids, whilst aa'-diglycerides should

i yieli derivatiTes uf dihydroxyacetone. This is

i

shown to occur, to a moderate extent at any rate,

: and, although it has not been possible to isolate the

I pure ketone in any instance, its presence can he de-

;

tected and its amount estimated by Benedikt and

Strache’s method (treatment with an excess of

plienylhydraxine and estimation of the amount of

the latter unused by oxidation with Fehling’s solu-

tion and measurement of the nitrogen eyolv^).

The oxidation method is of no value for distinguish-
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ing betTrecn a- and /J-monoglyoerides, owing to the

instability of the acyltartronic acida, which ahould
be the primary oxidation prodncta of the latter. The
fat is suspended in glacial acetic acid and oxidised

at 35° C. with finely divided potassium perman-
ganate, which is added very gradually. A distearin,
in.p. 74'5° C. after preservation, prepared from
aa'Aiichiorohydrin and potassium stearate, proved
to be oo'-distearin mixed with a little of the ojS-

variety. A second distearin, m.p. 77*5° C., pre-
pared from a-monochlorohydrin and stearyl chloride
and subsequent treatment of the product with silver

nitrite, was found to consist of almost equal propor-
tions of the <*«'- and a^-isomerides. The progressive
hydrolysis of tristearin by sulphuric acid gives a
mixture of unchanged tri- and di- and mono-
stearins. Oxidation of the diatearins of higher and
lower melting points shows the presence of the ao'

variety in each. (C/, J.C.S., April.)—H. W.

Fafs' Inferchange of alkyl groups and its relation-

ship to the constitution of . A. Grun, F.
Wittka, and J. Scholze. Ber., 1921, 54, 290—299.

Interchange of al^l groups between a fat and an
alcohol can occur in the absence of catalyst at a
sufiiciently high temperature. Thus, when tri-

stearin is heated with ethyl or ieoamyl alcohol at
200° C. or 270° C. in a closed vessel, an equilibrium
mixture is ultimately formed containing ethyl or
isoamyl stearate, mono-, di-, and tri-stearins, and
glycerol, part of the latter, however, suffering de-
composition. Similarly, when a well-stirred

mixture of ethyl or isoamyl stearate and glycerin is

heated in an open vessel at 270°—280° C. (the

liberated alcohol is volatilised during the process),

stearin and alcohol are formed, and the reaction
passes to completion. Even when an excess of gly-

cerol is used, however, the reaction does not follow

a simple course, since, owing to peculiar solubility

relationships, distearin is alternately formed and
decomposed. The anomalies observed in the melt-
ing-points of fats are explained on the assumption
that they can exhibit oo-ordinntion isomeriem,
existing as the simple ester form R.CO.OR' and the

co-ordination form R.C<Qy...R'. A monoglyceride

can thus yield two isomerides, whilst a simple di-

or tri-glyceride can exist in three or four forms re-

spectively. This hypothesis is of wider applica-
bility than that recently advanced by Fischer (Ber.,

19^, S3, 1634) which is based on the possibility of

slow interchange of alkyl groups at the ordinary
temperature and in the absence of a catalyst. {Cf.
J.C.S., April.)—H. W.

Hydroxystearic acid; A new from hardened
castor oU. H. Thoms and W. Deckerfc. Ber.
deuta. Pharm. Ges., 1921, 31, 20—26.

Bt crystallisation of a “ hardened ” castor oil (m.p.
80° C., iodine value 12) from alcohol a glyceride
was isolated which on saponification gave 1.12-hy-
droxystearic acid, m.p. 83° C. In the hydrogenation
of castor oil, therefore, no displacement of the
hydroxyl group of ricinoleic acid occurs. On de-
hydrating the new hydroxystearic acid with boiling

60% sulphuric acid, it yields a mixture of 11.12-

and 12.13-iso-oleic acids.—G. F. M.

Buhber seed oil, and a method, of producing gly-

cerides from fatty acids. H. A. Gardner. Circ.

118, Paint Manufacturers’ Assoc., U.S.A., Feb.,
1921. 2 pp.

A SAMPLE of rubber-seed oil of iodine value (Hanus)
137 and acid value 57, when mixed with an amount
of liquid cohalt drier sufficient to cause raw linseed
oil to dry in 6 hrs., yielded a film which was not
“ set ” but was still greasy after several days. On
heating 50 g. of the oil with 2 g. of glycerin and 3 g.
of calcium resinate to 260° 0. for ^ mins., water

was given off, and the mixture darkened consider-
ably. The resulting product of acid value 5'1, when
mixed with the same quantity of oobalt drier as
before, dried overnight to a film similar to that
yielded by soya bean oil hut inferior to that given
by linseed oil. The method of esterifying with
glycerin in presence of a catalyst, such as calcium
resinate or tungate, may prove of value for im-
proving highly acid oils.—A. de W.

Tung oil heat test;. Developments in tke
H. A. Gardner. Circ. 119, Paint Manufacturers’
Assoc., U.S.A., Feb., 1921, 8 pp.

The finding of Jameson (J., 1920, 697 a) that the
presence of free fatty acid has an important influ-

ence in retarding the gelatinisation of tung oil

when examined by the Browne method (J., 1912,

731), as proved by the proportionately shorter time
in which gelatinisation takes place after the free

acids have been removed by calcium hydroxide, has
been confirmed by the author. Jameson’s method
thus affords a means of determining the purity of

samples of tung oil.—A. do W.

Svlphonated oils; Determination of inorganic
impurities in . R. Hart. J. Amer. Leather
Chem< Assoc., 1920,' IS, 404—406.

From the data obtained by the method described
previously (J., 1917, 1139), together with deter-
mination of the ash, the amount of SO, combined
as sulphate and of other non-volatile impurities may
be readily calculated. Na^SO, (due to combined
S0,)s=0'0634 (A8-f-2A), where As represents the
combined SO, expressed in mg. of KOH, and A the
alkali minus ammonia similarly expressed. A may
be negative in the case of the presence of ammonium
salts. The formula holds good only when 2A<A6:
when 2A>As, Ag is substituted for 2A. NajC0,=
0*0473(2A-Ai,). Salt and impurities* Ash-Na,S0*

,

(due to combined SO,) -NajCO,. Calculated
results agree very closely with actual determina-
tions of Bumcke {cf. J., 1919, B31a).“D. W.

Sulphonated oils; Analysis of . An, improve-

I

ment of the Hart method. C. G. Bumcke. J.

Amer, Leather Cbem. Assoc., 1921, 16, 7. (Cf.J.,

I

1917, 1139.)

I
10 c. of oil is boiled with 25 e.c. of iV/lHjSO, in a

I
500 c.c. Erlenmeyer flask fitted with a reflux con-

j

denser, for 1 hr. over a Bunsen burner. The use

1
of N f \ acid in place of /2 obviates the difficulties

i
mentioned by Pickering (J., 1920, 305 r).—D. W.

Soaps; Manufacture of from paraffin wax and
similar hydrocarbons. W. Schrauth and P.
Frieseuhahn. Chem.-Zeit., 1921, 45 , 177—178.

As substitutes for fatty acids, hydrocarbons such
as paraffin have been successfully employed in the
manufacture of soap. The constituents were bees-
wax, SCO kg., paraffin, 300 kg., and ceresin, 300 kg.,

to which ^ kg. of sodium hydroxide in 100 1. of

I

water was added. The mixture was heated to
160°—180° C., in a steam-heated autoclave, at a

pressure of 10 atm., with brisk mechanical agita-
tion, for 8 hrs. A pressure of several atmospheres
of air or oxygen is preferably maintained during the
process, but the use of catalysts is unnecessary.
The use of sodium carbonate, instead of hydroxide,
is to be avoided as it gives rise to formation of

anhydrides, lactones, or waxy substances, and con-
sequent reduction of detergent properties.

-W. J. W.

Emulsions. 11. Beversal of phases hy ehctrdytes,
and effect of free fatty acids and alkalis on
emulsion equilibrium. S. 8. Bhatnagar. Chem.
Soc. Trans., 1921, 119, 61—68.

Trivalent electrolytes are more effective in bring-
ing about the reversal of phases in emulsions tipui
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divalent ones. The difference in the amount of

electrolytes required to bring about the reversal

n-ith different soaps probably indicates a difference

in their protective action, which decreases in the

following order:—Potassium stearate, sodium
stearate, sodium and potassium palmitates,

potassium oleate, and sodium oleate. The reversal

of phases in emulsions is affected by dilution in a

similar way to the precipitation of colloidal sols.

Attributing the cleansing power of soaps to their

emulsifying efficiency, it will, on this view, be
considerably affected by electrolytic impurities in

the water, such as calcium salts. Traces of free

fatty acid or of free alkali in emulsions shift the
inversion point in opposite directions, and the oil

globules are smaller in emulsions containing free

alkali.-G. F. M.

Patbnts.

Foil and oils; Process of compounding . H.
Wade. From Wilson and Co. E.P. 158,175,

17.5.20.

A HAED ” fat such as vegetable or animal stearine

is melted with relatively large proportions of fluid

oil (e.g. 1 pt. of stearine to 3—6 pts. of cottonseed

oil, soya bean oil, etc.) and the mixture rapidly

cooled during agitation to a temperature slightly

above the m.pt. of the stearine present, e.g. 106°

—

115° F. (41°—46° C.). The mixture is then
mechanically agitated while bein^ cooled at a very

slow rate to a temperature slightly below the

temperature of crystallisation of the stearine, e.g.

about 90° F. (32° C.) to produce a creamy homo-
geneous non-liquating mass which is then allowed

to set. A small proportion of the solid stearine

may be added as “ starter ” to the liquid mixture
at or soon after the commencement of the slow

cooling operation.—A. de W.

Oil from coconuts; Process of extracting .

Process for the separation of food products from
fresh coconuts. W. Alexander, Assr. to The Re
Laval Separator Co. U.S.P. (a) 1,306,333 and
(s) 1,366,339, 25.1.21. Appl., 17.10.18 and 21.5.19.

(a) The creamy emulsion separated from the liquid

expressed from coconut pulp is inoculated with

bacteria adapted to digest albumin, and the dry

oil separated from the water and albumin sludge.

(b) Coconut pulp is subjected to pressure, and the

larger part of the water, together with a creamy
emulsion consisting mainly of oil, is separated there-

from. The former forms an aqueous ffayouring

extract, whilst the emulsion is treated to eliminate

the greater part of the water and contained

.albumin.—A. de W'.

[Fi-di] oil; Process for the extraction and refining

of . P. M. Heyerdahl. U.S.P. 1,368,148,

8.2.21. Appl., 16.7.19.

The oil is treated below 100° C. with a stream of

an inactive gas in the presence of sufficient water
to wash the oil.—L. A. C.

Patty acids; Production of alkali salts of —

y

Ifrom petroleum hydrocarbons efc.]. AV.

Schrauth. G.P. 327,048, 11.11.14.

Substances obtained by the chlorination of petro-
leum fractions, preferably monochloro-derivatives,
yre subjected to fusion with .alkali at 200°—300° C.
in such a manner as to avoid a high pressure. The
temperature is at first maintained at 200°—230°,

and later raised to 300° C. The products obtained
after 6—8 hrs. contain dry, odourless soaps, which
are soluble in hot water and form an abundant
lather. The excess of alkali may be neutralised
with hydrochloric acid or fatty acids, or after re-

melting it may be extracted by means of steam or
Water. Xhe hydrogen evolved during the fusion

may be utilised technically. Cetyl chloride yields

palmitic acid.—J. H. L.

High melting-point fatty acids and neutral sub-

stances having an affinity for mater; Process for

the separation of from the saponification

product of wool grease. I. Lifschiitz. G.P.

329,232, 8.6.15.

The product obtained by saponific.ation of wool-

grease according to G.P. 286,244 (J., 1915, 1153)

is partly or completely washed and extracted with

solvents for the nnsaponifiable matter, the residual

insoluble soap being treated with acids to separate

the fatty acids. Tho yield of
“ hard fatty acids

”

and nnsaponifiable matter amounts to about 50%
of the wool-wax. The crystals which separate

from the solution of the unsaponifiable matter form
15—20% of the total nnsaponifiable matter, and
consist of w'ool-grease alcohols of high melting

point, which may be used alone or in conjunction

with the bulk of the unsaponifiable matter as an
artificial wax.—A. de AV.

Soap; manufacture of . M. H. Ittner.

U.S.P. 1,367,973, 8.2.21. Appl, 8.5.16.

Strong solutions of soap in dilute lye are subjected

when in a thin, freely flowing condition to a con-

tinuous centrifugal treatment whereby tho separa-

tion of settled soap is effected,—.4. de AV.

Detergent and fuUing agent; Process for the

preparation of a fat-free . E. Gips, G.P.

328,812, 15.9,16.

Animal glue that has been hydrolysed by means

of caustic alkalis is combined with fat solvents and

saponins. Salts of laminaric acid, sodium or potas-

sium carbonate, or ammonia may .also be added.

—A. de AV.

Glycerin; Process for decolorising liguids contain-

ing glycerin or crude . Elektro-Osmose A.-G.

(Graf Schwerin Ges.). E.P. 144,727, 11,6.20.

Conv., 12.2.19.

A CRUDE glycerin solution containing sulphuric

acid is treated with oxalic acid, preferably m the

form of powder, and then with barium carbonate.

The addition of an amount of oxalic acid in excess

of that required to precipitate the barium salt in-

creases the bleaching action to such an extent as to

avoid in some ca.ses the necessity of adding

absorbent decolorising material, e.g., animal

charcoal—A. de AAl

Oil; Processes of extracting from fatty sub-

stances. G. R. Rogers. E.P. 14:,8^, 9.7.20.

Conv., 7.3.19.

See U.S.P. 1,326,968 of 1920; J., 1920, 240 A.

' Inferaction of liguid or pulverulent materials. G.P.

302,421. See I.

Xm.-PAINTS: PIGMEMTS: VABNISHES

;

BESINS.

Pigments; Qualitative test for determining the

texture of— . H. A. Gardner and R. E. Cole-

man Circ. 117, Paint Manufacturers’ Assoc.,

U.S.A., Feb., 1921. 6 pp.

The “ texture ” of a pigment relates to the struc-

ture of the particles, and is an important factor in

regard to ease of grinding, character of finish,

settling and hardening of the paint, and to

some extent flowing and spreading power of the

paint. To 1—2 g. of the pigment (depending on its

oil absorption) placed on a ground-glass plate, is

added 1 c.c. of a medium consisting of jhout equal

parts of blown linseed oil (sp. gr. 0‘945-^’950) and

turpentine, adjusted to a viscosity slightly higher
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than that of raw linseed oil. These are mixed to a

thin semi-paste with a palette knife, followed by

three grinding operations of 1 min. each with a

S" glass muller, in order to break down a^lomer-
ates and thoroughly wet each particle of the
pigment. Between each mulling operation a few
drops of the medium are added to compensate for

evaporation or thickening. The resulting paste is

thinned with the medium, transferred to a beaker,

and further medium added until a total of 12 c.c.

has been employed. After allowing to stand for
1—2 mins, to eliminate air, the mixtui'e is poured
on to the upper portion of a clean glass plate held
in an almost vertical position in oixler that it may
flow down, and then kept in a vertical position

until the film is dry. An examination of the dried

film shows the possible presence of larger particles,

as well as pieces of lint and dirt in the lower portion
of the film. The dispersive power of different

liquids varies in degree, some liquids actually

p(«s©&sins the opposite effect of causing agglomera-
tion of the pigment to large hard particle®.

—A. do W.

i'^tfrocelluTose solutions for use in lacq^ters. R. 0.
Herzog, A. Hildesheimer, and F. Medicua. Z.
angew, Chem., 1921, 34, 57—60.

The nature of the substances which are added to
nitrocellulose solutions to produce pliability of the
films, has considerable influence on the properties,

such as elasticity, extensibility, tenacity, resistance

to cold, and water absorption of the product. In-
vestigations have been carried out with many of

the agents ueed for this purpose, including esters

of cinnamic acid and salicylic acid, ethyl phthalate,
triphenyl and tricresyl phosphates, oils and fats,

resorcinol acetate, sulphones, ether, ketones, form-
anilide, and many combinations of these. By
employing two or three of these agents together,
certain characteristics may be obtained which are
not secured^ by the use of one substance alone.

Thus the brittleness of films, produced by the use
of ethyl acetylsalicylate, may be avoided by also

adding amyl cinnamate to the nitrocellulose solu-

tion.
^

The figures for extensibility, with various
additions, are given; they vary between 160% with
amyl cinnamate and 26% with amyl salicylate.

Ageing of films is sometimes due to solvent retained
by the nitrocellulose

;
but chemical action between

the nitrocellulose and the added substances, or
changes in the latter, may be contributory ca-usea.

—W. J. W.

Patents.

Colours [; Lake ]. A. Linz, Assr. to Pltro
Chemical Oorp. U.S.P. 1,358,007,9.11.20. Appl.,
9.9.20.

An alkali salt of the azo dyestuff from diazolised
p-nitro-o-toluidine and 2~naphthol-3,6-disulphonic

acid is dissolved or suspended in water and treated
with barium chloride or other compound of a
multivalent metal. The scarlet barium lake of the
dyestuff is fast to light and insoluble in water,
benzene, linseed oil, etc.

Carbon black; Apparatus for the manufacture of
. H. A. Bubb. U.S.P. 1,367,178, 1.2.21.

Appl., 8.5.20.

A BURNER is arranged within and adjacent to one
portion of a rotary barrel, and a hood fits in one end
of the barrel. A scraper extending into the barrel

removes the deposited carbon from the inner
surfaces.—A. de W.

Painf. J. H. Graven. tJ.S.P. 1,367,597, 8.2.21.
Appl., 4.3.1^

An anii-rt^ing paint for iron and steel contains
calcium phosphates precipitated by alcohol.

—A. de W.

Titanium oxide products ^pigments']; ManufoKiure
of . P. Farup, Assr. to Titan Co. A./S
U.S.P. 1,368,392, 15.2.21. Appl., 9.11.16.

A WHCTE and relatively insoluble compound of a
metal is precipitated upon particles eff a titanium
oxygen compound to stabilise it.—A. de W.

Phenolic bodies; Condensation of— with alde-
hydie compounds. Vickers, Ltd,, loco Rubber
and Waterproofing Co., Ltd., and W. H. Nuttall
E.P. 158,447, 15.12.19.

By applying hydrazine, instead of ammonia or the
usual organic amino-compoimds, as catalyst in the
condensation of phenolic substances with aldehydic
compoun<fe, such as formald^irde, the formation of

highly coloured oxidation products is avoided and a

colourless synthetic resin is obtainable.—D. F. T.

Phenolic condensation products; Process of jwo-

ducing . L. V. Redman, A. J. Weith, and
F. P. Brock, Assrs. to Uedmanol Chemical Pro-
ducts Co. U.S.P. 1,368,753, 15.2.21. Appl., 6.6.18.

Loose fibrous material is impregnated with a

phenolic substance and a methylene-amine sub-

stance which will react anhydrously therewith, and
the mixture is subjected to forming and heat treat-

ment until a hard, resistant, and substantially in-

fusible material results.—A. de W.

Plastic mass [from W. Mooser-Schiess,

U.S.P. 1,367,886, 8.2.21. Appl, 30.1.19. Re-
newed 27.12.20.

Yeast is mixed with esters of organic acids and
polyhydric alcohols for the production of plastic

masses.—D. F. T.

Shellac and the like; Apparatus for recovering ,

T. W. Foote, Assr. to The Marble & Shattuck
Chair Co. U.S.P. 1,368,426, 15.2.21. Appl, 2.6.17.

Shfxlac or the like is recovered from air charged
with spray containing shellac by exhausting the air

by means of a fan into a conduit provided with a

balBe plate and screens at either end adapted to

break up the spray, and thence into a collecting

chamber.—A. de W.

Phenol-formaldehyde condensation product and the

production thereof. A. W. Weller and W. T.

Kobinson-Bindley. U.S.P. 1,368,867, 15.2.21
Appl., 17.6.20.

See E.P. 152,384 of 1919; J., 1920, 792 a.

Cellulose and artificial resin. G.P. 328,783. See V.

XIV.-WDIA-RUBBEB; GUTTA-PERCHA.

Vulcanisation; Reactions of accelerators during— . II. Theory of accelerators based on the

formation of polysulphides during vulcanisation.

W. Scott and C. W. Bedford, J, Ind. Eng.

Chem., 1921, 13. 125—128. {Of. J., 1920, 199 a.)

Organic substances capable of accelerating vulcan-

isation may be classified into two groups, viz.,

hydrogen sulphide-polysulphido accelerators and

carbosulphhydryl-polysulphide accelerators. The

latter class comprises thioureas, dithiocarbamates,

thiurams, mercaptans, disulphide®, and certain

Schiff's bases which during vulcanisation can give

rise to thiourea derivatives. The former set in-

cludes all basic organic accelerators and such com-

pounds as produce basic accelerators under the con

ditioDS of vulcanisation : in vulcuiUation, hydrogei

sulphide, arising from tn© action of sulphur on th

rubber resins and proteins, combine® with the basi'

accelerator with formation of a hydr<»ulphid
which combines with free sulphur giving a poly

sulphide, RNH,.SH,8x; the “polysulphide sui
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phur ” is then transferred in an active fcrm to the
rubber. Hydroxides of the alkalis and alkaline-

earths also behave in this way; the theory explains

their ineffectiveness with deresinised rubbers.
Aldehyde-ammonia and p-phenylenediamine are

purely hydrogen aiilphide-polysulphide aecelerators;

hexamethylenetetraminej on account of the distinct

behaviour of some of its decomposition products,

can be placed in both groups. Litharge and zinc

oxide are described as secondary accelerratcre, their

function being merely to remove hydrogen sulphide

from an organic hydrosulphide-polysvilphide with

consequent liberation of active sulphur and re-

generation of the base which is then able once more
to form polysulphide; secondary accelerators are

not true catalysts.—D. F. T.
'

Action of certain organic accelerators in

the mdcanisation of . III. 0. D. Kratz,

A. H. Flower, and B. J. Shapiro. J. Ind. Eng.
Chem., 1921, 13, 128-131. {Cf. J., 1920, 378 a,

757 A.)

With -a mixture of rubber and sulphur the eff^t

of aniline is considerably greater than that of thio-

carbanilide, whether comparison be made by means

of the physical properties or of the coefficients of

vulcanisation. In tW presence of zinc oxide, how-

ever, both methods of comparison show Ihiocarb-

anilide to be more active than aniline.
^

Although

in the presence of zinc oxide, the tensile strength

of the vulcanised product increases more rapidly

with thiocarbanilide than w'ith aniline, the maxi-

mum tensile strength is the same for each, and the

vulcanisation coefficients corresponding with the

maxima are practically identical. The maximum
tensile strength for the rubber-sulphur mixture

containing aniline ia also the same as for the same
mixture containing additional zinc oxide, but is at-

tained at a much higher coefficient of vulcanisa-

tion, In the presence of zinc oxide, and of either

accelerator, particularly of thiocarbanilide, the

tensile strength develops in a remarkable manner
during the earlier part of vulcanisation while the

coefficient is still very low. The activity of aniline

and thiocarbanilide appears to be of two distinct

types; in the case of tne latter a thiocarbamic acid

is probably formed, capable of yielding a zinc salt

of exceptional effectiveness. With aniline as ac-

celerator, the effect of zinc oxido is manifested

almost solely in the physical characteristics of the

product, whereas zinc oxide greatly enhances the

effect of thiocarbanilide from the point of view both

of physical characteristics and chemical combina-

tion with sulphur.—D. F. T.

Rvbher energy. W. B. Wiegand. J. Ind, Eng.
Chem., 1921, 13, 118—125. {Cf. J., 1921, 123 a.)

When rubber is stretched part of the energy is

stored as potential energy, part is converted into

“reversible” heat and part into frictional heat;

on rapid retraction, the potential energy is almost

entirely returned as work and the reversible heat is

re-absorbed, whilst a further development cf fric-

tional heat occurs. The most important energv'

transformation is that of the conversion of work
into frictional heat by hysteresis; the amount of

this is found to be considerably increased on in-

creasing the cyclic elongation and to be reduced by
an increase in the degree of vulcanisation Compar-
ing various vulcanised rubber samples at a stan-

dard cyclic elongation, the hysteresis is found to be
increased by the presence of fine mineral compound-
ing ingredients, such as zinc oxide or carbon black,
to a greater extent than by moderate changes in
the degree of vulcanisation.’ Whereas a “pure”
vulcanised rubber when led through a hysteresis
loop to an elongation of 200% degrades approxi-
juately 4% of the total energy into beat, the heat
formation is 8% in the presence of 5 vola. of ainc

oxide per lOOvols. of rubberj and 14% in the pres-

ence of 20 vole, of zinc oxide. In a pneumatic tyre

cover the fabric contributes to the conversion of

energy into frictional heat; the extent of the

hysteresis loss from this cause may be determined
by an electrical dynamometer or more simply esti-

mated by inserting a 1-in. section of the carcase in

the arm of a pendulum which is allowed to com-
mence swinging from a definite position, the oscil-

lation continuing longer the greater the resilience;

in this way it is possible to examine the effect of

alteration in the number of plies or type of fabric

and in the quality and condition of the intervening
layers of rubber. Other factors of importance
affecting the energy phenomena of compounded
rubber are the structure or the method of piling

of the compounding ingredients and the surface
tension between these and the surrounding rubber.

{Cf. Schippel, J., 1920, 199 a.>—D. F. T.

Huhher seed oil. Gardner. See XII.

Patents.

Bubher; Process of devulcanising . J. Smith.
E.P. 158,783 24,12.19.

The rubber, in a fine state of division, is saturated
with a cold solution of the hydroxide or carbonate
of an alkali metal and is then lieated in a closed re-

ceptacle until the internal pressure attains 100 lb.

per sq. in. The mixture is then cooled and the

soluble alk«aline and saline matter removed by wash-
ing wdth water. (Reference is directed, in pur-

suance of Sect, 7, Sub-sect. 4, of the Patents and
Designs Acts, 190/ and 1919, to E.P. 11,159 of 1899.

17,313 of 1904, 2655 of 1905, 29,878 of 1912, and
28,167 of 1913; J., 1899, 773; 1904, 1036; 1905, 934;

1913, 1078; 1914, 876.)—D. F. T.

Rvbber; Method of vvlcanising . F. 0. E.

Stone. U.S.P. 1,368,071,8.2.21. Appl., 30.4.20.

The article to be vulcanised is immersed in a

molten, easily fusible alloy; the alloy is then solidi-

fied by cooling and the embedded article vulcanised

by submitting the solid mass to vulcanising condi-

tions; after cooling the mass of metal is again fused

by rapid heating, when the vulcanised article can be

removed.—D. P. T.

Vithanised products; Production of soft and elastic

. Farbcnfabr. vorm. F. Bayer und Co. G.P.

328,010, 20.2.17.

j

Products of great strength and extensibility are

I obtained by adding to the materials to be \TjlcanisDd

metallic oxides or peroxides or organic or inorganic

compounds which yield part of their oxygen at the

temperature of vulcanisation, together with ali-

phatic or aromatic amines or ammonia compounds

or their derivatives or s.alts. For example, anti-

! monv pentoxide, lead oxide, or lead peroxide may
j
be added, together with diethylaniine or aniline sul-

j

phate.—J. H, L.

• Lining fanhs with hard rubber. U.S.P. 1,367,231.

!
Seel.

XV.-LEATHER; BONE; HORN; GLUE.

Chestnut wood; Extraction of . C. T. Gayley.

J. Aracr. Iieather Chem. Assoc., 1920, 15, 344—367.

Ekperiments were made in a small copper autoclave

heated by means of a steam jacket. The usual

practice is to extract at a pressure of 2 atm. or more

at 266^ F. (130° C.). The yield of extract increases

adth increase of pressure up to 2 atm,, but with

higher pressures and at temperatures above 250° F.

(about 120° C.) the tannin decompoees. The in-

fluence of temperature was determined by both the

step-up and the constant temperature methods. In
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the latter, after each addition of fresh water, the

contents of the autoclave are heated to the aamo

temperature, maintained at that temperature for

a stated time, and the extract then drawn off. In

the step-up method each decoction is carried on

for 30 mins, and succeeding decoctions are carried

out at temperatures rising 20° tor each step. The

step-up method of extraction yields a higher per-

centage of tannin hy 5—15% for the same purity of

extract. The author recommends this method with

a range of 210°—280° F. (99°—138° C.) and 10° ri^

every time. There is a rapid decrease in the ratio

of tans to non-tans extracted with increased time of

decoction. The purity of the extract and the yield

of tannin are almost uninfluenced by the amount or

water used in each decoction. The extract of

highest purity, the highest yield of extract, and the

greatest speed of extraction are obtained from the

finest shredded wood. Beyond a certain limit the

increased yield obtained by a greater number of

washings is more than counterbalanced by the

diminished purity of the extract.—D. W.

“ JZtm” pelts; Investigation of the causes of

rn the sweating process. P. Hampshire. Bull.

No. 2j Bureau of Bio-Technology, Leeds. J. Soc.

Leather Trades' Chem., 1921, 5, 20—26.

Tub examination of run ” pelts damaged m the

sweating process has shown the injury to be due to

nematodes, organisms of a worm-like character

living on organic fluids. The nematodes belong to

the family Nematheltninthes and are found in all

decaying vegetable and animal matter. They do

not appear to be present in the skins on arrival at

the tannery, but have been found in the sweating

chamber itself. The infection arises from material

in an advanced state of decomposition, and con-

ditions should be aimed at in the sweating chamber

to prevent putrefaction.—D. W.

Acid unhairing [of hides!. B. H. Marriott. J.

Soc. LeatW Trades' Chem., 1921, 5, 2—9.

Vakious pieces of hide and skin were unhaired by

means of dilute acids, with or without the addition

of neutral salts, and the following conclusions are

drawn from the results. The unhairing action is

not bacterial and is not so effective as ordinary

liming. The hair is not easily removed and the

sweat and fat glands are still present in the treated

material. Acids have a bating action and skin un-

haired by means of acid is softer, when tanned,

than a limed and hated skin. The acid liquor

appeared to contain unhydrolysed gelatin and a

ferment which produced alcohol. Acid unhairing is

probably due to the hydrolytic action of the acid on

some prosthetic protein similar to mucin, the carbo-

hydrate group being attacked hy the ferment.

Bating materials; Determination of the tryptic

activity of . A. W. Thomas. J. Araer.

Leather Chem, Assoc., 1920, 15, 221—228.

10 G. of casein is dissolved in 200 c.c. of distilled

water and 8 c.c. of N/1 NaOH. The mixture is

slowly heated to 40® C., and then rapidly to 85®—
90° C. to destroy any proteolytic enzyme in the

casein. The solution is cooled and made up to

500 c.c. 50 c.c. portions of this casein substrate are

transferred each to a 100 c.c. flask, diluted to about

90 C.C., warmed to 40° C. in a thermostat, the

enzyme preparation under examination added and
the volume made up to 100 c.c. The enzyme action

is stopped at stated intervals by pouring the

mixture into 25 c.c. of 20% sodium sulphate solution

and adding 5 c.c. of N/2 HCl. After standing for

1 hr. the undigested casein is filtered off and aliquot

portions of the filtrate are used for measuring the

proteolysis. One method consists in determining the

nitrogen in a portion of the filtrate hy the Kjeldahl

method, corrections being made for the nitrogen
obtain^ by - a blank determination and for the
soluble nitrogen introduced >dth the enzyme pre-

paration. The time of digestion should not be too
prolonged since the promict of weaker enzymes
approaches that of the stronger at the end of 8 hrs

.

A more convenient and rapid method of measuring
the proteolysis consists in* titrating 50 c.c. of the

filtrate with N/10 NaOH, using thymolphthalein
as indicator. The amount of alkali required, less

that used in a blank test, is an approximate
measure of the proteolytic activity. Measure-

ments should be made for the same sample with

different times of digestion and compared with
similar figures obtained with a standard material.

—D. W.

Side; Swelling of limed and hydrated— in- the

presence of acid or alkali. G. B. McLaughlin.

J. Amer. Leather Chem. Assoc., 1920, 15, 228

—

234.

Weighed samples of plump, well hydrated, limed

hide were soaked for 24 hrs. in equal volumes of

solutions of various acids %.nd alkalis of different

strengths. With increasing concentration the

swelling increased uniformly in the case of

“weak” acids, whereas with strong acids it

increased to a maximum, after which there was a

rapid decrease. Further experiments showed there

was no relationship between the concentration of

the hydroxyl or hydrogen ions yielded by the dis-

sociation of the various reagents in water and the

amount of swelling of the hide. In explanation of

the results it is maintained that protein lactate is

produced from lactic acid formed in the green hide,

sodium chloride proteinate is formed in the salting

proc-ess and calcium proteinate in the liming process,

and that each of these various protein compounds
has a definite and characteristic hydration capacity.

The increase in weight observed with increasing

concentration of acid in the case of “ weak ” acids

is explained by the absorption of tbe acid itself.

—D. W.

Plumping power of solutions [in tanning]; Measure-

ment of the . A. A. Claflin. J. Amer.
Leather Chem. Assoc., 1920, 15, 234—241.

The volume of solution filtered from samples of hide

powder shaken with different concentrations of acid

is approximately constant for a given concentration.

200 c.c. of solution is shaken with 6 g. of hide

powder, allowed to stand for 24 hrs., the liquor

filtered through cotton cloth without squeezing,

allowed to drain completely and the volume of the

filtrate measured. The less filtrate obtained the

greater the plumping power of the solution. The
volumes obtained from 200 c.c. of different solutions

! are useful for comparative purposes. Lactic acid

shows greater plumping power than acetic acid.
- D. W.

Sole leather; Laboratory wearing test to determine

relative wear resistance of of different depths

throughout the thickness of a hide. R. W, Hart.

U.S. Bureau of Standards. Technol. Paper 166;

21,8.20. 7 pages.

TfcST pieces from the same hide were divi-ded into six

groups, two of the original thickness of the leather,

the others made thinner by skiving off respectively

one-third from the grain surface, one-third from

the flesh surface, two-thirds from the grain surface,

and two-thirds from the flesh side. Preliminary

experiments by subjecting these different pieces tti

the wearing test indig,iite that the outside surface^

of the leather have much less resistance to wear

than tho interior portions of the hide. The grain

side of the leather has slightly more resistance than

the flesh side. {Cf. report of British Boot and Shoe

and Allied Trades Research Association),—D. W.
.
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Chromium in chrome Uanned"] leather; Determina-
tion of . T. F. Hou. J. Amer. Leather
Chem, Assoc., 1920, 15, 367—374.

Ix the sodium peroxide method of oxidising
chromium solutions, mere boiling is not always
sufficient to decompose the excess of sodium per-
oxide, especially when the volume of solution is

large. It is recommended that the solution after
oxidation with sodium peroxide should be gently
evaporated to a small volume (10—15 c.c.), the
evaporation repeated if necessary after addition of

water, and the solution then diluted previous to
titration. 5—10 c.c. excess of concentrated hydro-
chloric acid should be present when the solution is

titrated. With these precautions the iodometric
determination of chromium is rapid, the end point
is very sharp, and the method is very accurate.

—D. W.

Pyroxylin solvents and “ leather solution ”
;
Valua-

tion^ of . J. R. Lorenz. J, Amer. Leather
Chem. Assoc., 1919, 14, 548-o66.

The constituents of commercial “ leather solu-

tions ” or dopes ” used in the production of

pyroxylin-coated leather include amyl acetate,

ethyl acetate, methyl ethyl ketone, “ acetone oils,”

benzene, solvent naphtha, camphor oil, fusel oil,

benzine, methyl and ethyl alcohols, soluble nitro-

cellulose, oxidised oils, pigments, and varnish gums,
i

Methods for the determination of the various con-
‘

stituents of such mixtures are suggested.—D. W.

Gelatin-hydrochloric acid equilibrium.. R. "Wint-

gen and K. Kruger, Kolloid Zeits., 1921, 28,

81—89.

Gelatin and hydrochloric acid probably react

according to the equation [Go]NHj+HCI=:
[GelNH-Cl, so that in aqueous solution the
equilibrium [Ge]NH,Cl+H,0:! [GelNH,OH+HCl
exists. The molecular weight of gelatin is 1014 and
the hydrolysis constant 4*139 xl0*\ {Of. J.C.S.,

April.)—J. F. S.

Sulphonaied oils. (1) Hart, (2) Bumckc. See XII.

VegetahU glues. Stern. See XVII.

Patents.

Dressing hides; Method of . E. Kanet, Assr.

to The Chemical Foundation, Inc. U.S.P.

1,367,054, 1.2.21. Appl, 28.6.16.

The hides are tanned by immersing them in a
solution of ferric acetate in the presence of sodium
chloride, at a low temperature, and heating the
wet hide to cause separation of basic salts upon and
boiweeu the hide fibres.—D. W.

Leather or other goods; Apparatus for treating
. W. J. Walker. U.S.P. 1,365,573, 11.1.21.

Appl., 15.12.19.

SeeE.P. 134,040 of 1918; J., 1919, 955a.

Dye substitute. U.S.P. 1,367,862. See IV.

Nitrogenous manures. E.P. 147,798. Sec XVI-

XVL-SOILS; FEftTILISEfiS.

Soil moisture; New classification of the . G.
Bouyoucos. ’ Soil Sci., 1921, 11, ^—47.

The soil water is divided into gravitational, free,
and unfree, the latter being further subdivided into
capillarily adsorbed, combined water of solid
solution, and combined wtter of hydration. Of
these forms, -apart from the gravitational, the
free water .is that whiefe freezes first at - 1*5® C,,
the capillajily-adsorbed water requires a tempera-
ture of -4® C. before it freezes, whilst the combined

water does not freeze even at -78° 0. On the
basis of this classification it was found that in some
soils onlv one or two forms of water exist, while in
others all three forms exist, but in different propor-
tions. The dilatometer method (Michigan Agric.
Exp. Stat., Tech. Bull. 36) is capable of measuring
the relative amounts of these various forms of water
in the soil. Repeated alternate freezing and thaw-
ing causes some of the unfree water to become free,
the portion so changing belonging entirely to the
capillarily-adsorbed water. Of these various forms
of water the gravitational and free water are freely
available for the plant; the capillarily-a^orbed
water only slightly available, and the combined
water not available.—W. G.

Soil solution around the soil particles; Concentra-
tion of the . G. J. Bouyoucos. Soil Sci,,

1921, II, 131—138.

Contrary to the generally accepted view, the author
believes that the solution around the soil particles
and in the very fine capillary spaces is less concen-
trated than the mass of the solution. In support
of this view he presents experimental evidence
based on the diminution of the freezing-point
depression of soils by successive freezing and
thawing, the liberation of unfree (capillarily ad-
sorbed) water from soils by successive freezing and
thawing, the abnormally greater increase in the
freezing-point depression of soils as the moisture
content decreases, and the equality in the freezing-
point depression of the supernatant liquid and the
soil which it bathes.—W. G.

Soil reaction. I. A resume. II. Colorimetric
determination of the hydrogen ion concentration
in soils and aqueous soil extracts. E. A. Fisher,
J. Agric. Sci., 1921, II, 19—65.

A TBEORETTCAL paper in which the author criticises

the various theories of soil acidity and the methods
of determining the same, and in particular points
out sources of error in the Hutchinson-McLennan
,method of determining the lime requirement of a
soil (J., 1915, 565). Details of the application to
soil extracts of the ordinary colorimetric method

. of determining hydrogen-ion concentration are

!

given. For the determination of lime requirc-

\
meats of soils increasing amounts of barium
hydroxide are added to the soil before making the
extract, the hydrogen-ion concentration is deter-
mined in each case and a curve plotted. By inter-
polating at —log [H’]— 7*07, and converting
barium hydroxide into lime, the lime requirement
.is obtained. The fineness of division of the soil is

an important factor in these determinations of
soil acidity.—W. G.

Soils; OccwTence of different kinds of carbonates
in certain . F. Hardy. J. Agric. Sci., 1921,
II. 1—18.

The carbonate content of a soil is divided into
” calcitoid ” and “ dolomitoid,” the former being
soluble ill y /3 acetic acid at the ordinary tempera-
ture and the latter insoluble. Marine silt soils

may he expected to contain both forms of car-

j

bonate, but soils not directly or indirectly derived
from marine silts usually do not contain dolomitoid
carbonate. Cultivation for crop production reduces
both the calcitoid and dolomitoid carbonate con-
tent of soils, but the former disappears much more
rapidly than the latter. Soils containing both
kinds of carbonate may show a ” lime-require-
ment ” as determined by the Hutchinson-
McLennan method (J., 1915, 565), although the
total carbonate content is apparently well above
the usual value taken as indicating deficiency of
carbonate. Pure dolomite appears appreciably to
retard the whole process of nitrification, although
magnesium carbonate only retards the second stage
(nitrite to nitrate).—W. G.
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Soils; Chemical effect of salts on . W. P. Kelley
and A. B. Cummins. Soil 1921, 172, 139

—

159.

With the two soils examined it was found that !

chemically equivalent solutions of the chloride,

sulphate, and nitrate of a given base produce suh-
stantially equivalent chemical reactions. The
solubility of the anion of the neutral salt solutions
is not materially affected, but an exchange of bases
takes place. The salts of the different bases may
be arranged in an ascending order of reactivity

—

calcium, sodium, ammonium, potassium, magne-
sium. Calcium is the base most readily replaced
from the two -soils. When phosphates are used,
considerable amounts of the phosphate-ion are
precipitated by each of these soils. Chemical re-
actions take place between soils and alkaline

^

solutions, whereby a normal carbonate is converted j'

into a bicarbonate, the hydroxyl-ion concentration !

of the solution is lowered, and greater amounts
i

of the cation of the solution are precipitated than
|

is the case with neutral solutions. The reactions i

between neutral salts and soils are dependent on 1

the concentration.—W. G. I

I

Sumie acid; Preparation and fraciionation of .ti

V. A. Beckley. J. Agric. Scl., 1921, U, —68.

Thb soil or other starting material is extracted
with 4% aqueous ammonia containing 2% ammo-
nium chloride. The extract is filtered on a collodion

filter, any organic matter not dissolving being
classed as insoluble humin. The filtrate is acidified

and humus is precipitated, Mulder's apocrenic acid
remaining in solution. The humus is allowed to
dry, and is then extracted with 95% alcohol, whicli

dissolves out Hoppe-Seyler’s hymatomelanic acid
(Z. physiol, Chem., 1889, 13, 62). The portion in-

soluble in alcohol is called humic acid, and is i

further fractionated by extraction with pyridine, •

a portion being soluble and the remainder insoluble
in this solvent.—W. G.

Eumus; Formation of . V. A. Beckley. J.t
Agric. Sci., 1921, 11,69—77.

^

TBjB formation of humus in vitro or in the soil pro-
ceed in two stages. Carbohydrates react with
mineral or amino-acids to give hydroxyinethyJfur-
fural, which then condenses to form humus. Under
laboratory conditions furfural and Isevulinic acid
are also formed. During the decomposition of

cellulcwe by Spirochaeia cytophaga no hydroxy-
methylfurfural is apparently form^.—W. G.

Sulphur and sulphur composts in relation to plant'^

nutrition. W. E. Tottingham and E. B. Hart.
Soil Sci., 1921, II, 49—73.

in rock phosphate, accessible to growing crops.
Mixtures of inoculated sulphur and ground rock
phosphate gave better returns than ro^ phosphate
alone.—W. G.

Iron; Influence of in the form of ferric phos-
phate and ferrous sulphate upon the growth of
wheat in a nutrient solution. L. H. Jones and
J. W. Shive. Soil Sci., 1921, 11. 93—99.

Thb results of a limited number of experiments
indicate that iron in the form of ferric phosphate
is utilised very slowly and with difficulty by wheat
plants. Ferrous sulphate, however, is readily avail-

able, but there is an optimum amount above which
it is somewhat toxic.—W. G.

Phosphate in sods; Short test for easily soluble

0. M. Shedd. Soil Sci., 1921, II, ill—122.
The air-dried soil (10 g.) is shaken for 5 mine, with
25 c.c. of N 15 nitric acid, the solution filtered, and
the filtrate collected in a standard size test-tube.
1—2 c.c. of a 60% solution of ammonium nitrate
and 0 c.c. of ammonium molybdate solution are
added and the mixture is heated to 60®C., shaken
several times, and allowed to stand for ^ mins.
The volume of the precipitate is judged by the eye
and classed as large,” fair,” “moderate,”
“very moderate,” etc. The classification with
different soils in this manner is in good agreement
with the quantitative results obtained after the
digestion of the soil with ten times its weight of

JV/5 nitric acid for 5 hra. Any soil classed as very
moderate to moderate or under, that is, containing
0*005—0*0075% or less of soluble phosphorus will

probably respond to applications of phosphatic
fertilisers.—\V. G.

Superphosphate; Determination of citrate-soluble

phosphate in , F. Muller. Chem.-Zeit.,

1921, 45, 178.

In the estimation of citrate-soluble phosphate as

magnesium ammonium phosphate the results are

too low if the precipitate and solution are shaken
for I hr. and then immediately filtered. It is

advisable to let the precipitate stand overnight.
In seven tests an average difference of 0*44% was
obtained by the two methods.—W. J. TV.

«

Vifnmins and auximones; Influence of -—
- on

vegetable growth. A. Lumiere. Ann. Inst.

Past., 1921, 35, 102—123.

Vitamins are not necessary for plant growth, for

this will take place in culture solutions of known
chemical composition free from vitamins. Extracts
containing tlie vitamins in a more or less altered

Expbbiments with soil composts having added 1

sulphur or sulphur plus rock phosphate and similar !

composts with home manure indicate that sulphur 1

probably functions as a fertiliser both by oxidation
to nutrient sulphate and by producing, through

j

oxidation, an acid condition favourable to the pro-
;

duction of available phosphate. These processes

occur in composts of sulphur and rock phosphate,
and probably also continue when the compost
materials are incorporated into the soil. The use of i

sulphur as a fertiliser tends to deplete the soil of

lime and phosphoric acid.—W. G.

Sulphur; Inoculated as a plant-food solvent.^^

J. G. Lipman, A. W. Blair, W. H. Maytin, and”
G. S. Beckwith. Soil Sci., 1921, II. 87—92.

Expeeiicents with barley and potatoes as crops
indicate that sulphur inoculated with micro-
organisms capable of oxidising it {cf. J., 1916, 1^;
1917, 227) is more effective than uninoculated sul-

pjrar for rendering inert mineral plant-food, such
as the potash in greensand marl or the phosphate

condition may be beneficial to plant growth, but
this action cannot be ascribed to the vitamin.s.

—J. C. D.

Patents.

Fertilisers; Manufacture of artificial . Akt.-
Ges. fiir Anilin-Fabr. E.P. (a) 146,259

,
28.6.20,

and (b) 145,582, 29.6.20. Conv., 29.1 and 16.3.18.

(a) A CONCENTRATED solution (85%) of ammoniuTu
I nitrate, at a temperature not below 70° C., is mixed

j

with potassium chloride, or other inorganic salt

i

with fertilising propertiee, previously heated to a

I

high temperature, e.g., about 300° p. When re-

i
action has occurred, and the product has hardened

j

through evaporation of water, it is milled; it con-

I

tains only 1—2% of wa|er. (b) Instead of a hot in-

I

organic salt, a cold salt may be employed, the heat

!
of crystallisation alon^'sufficing to evaporate the

I

water. Thus potassiuit sulphate, or a mixture of

rock salt and calcined magnesium sulphate, may
be added to the ammonium nitrate sMution, the

latter being at a temperature of 120° C.—W. J. W.
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Ifitrogtnam manures; Mcmufacture of from
waste leather and other animal detritus, H.
Devos. E.P. 147,798, 9.7.20. Cony., 17,12.13.

Waste leather or similar animal detritus is heated
for 1—4 hrs. in a boiler with water containing a
email amount of acid, without allowing the liquor
to boil. This operation ensures deposition of a
gelatinous mass at the bottom of the boiler without
decomposition of its nitrogenous constituents.
After decantation of the supernatant liquor, the
material is allowed to solidify on slabe^ and then
placed on covered, screens where hardening is com-
pleted, after which it is pulverised.—IV. J. W.

fertiliser disintegrating and drying apparatus
A. J. Case. E.P. 157,495, 16.8.19.

Feetixising material mixed with straw and other
foreign matter is introduced into an inclined drum
formed of perforated plates and capable of being
rotated, the interior of the drum having a series of
inwardly curving blades. By their action straw and
foreign matter are separated from the fertiliser and
carried forward to the delivery end of the
apparatus, whence they are removed by a conveyor.
Finely-divided fertilising material which passes
through the holes in the drum falls on to another
conveyor. Coarser material is discharged into a
trough from which it is elevated to a hopper above
a disintegrator, and after passing through the
latter it drops on to a table and is mechanically
returned to the drum. Drying of the fertiliser is

effected by means of a central steam pipe in the
drum and a steam-heated plate underneath the
disintegrator table.—W. J. W.

.Uunite ore: Utilisaiion of . A. Matheson.
E.P. 158,293, 28.8.19.

.Uunite ore containing 4—10% K,0 and 18—38%
SO, is broken or ground, and heated in a fur-
nace having a series of hearths on which it is

mechanically rabbled without admission of air.

The sulphurous gases evolved are passed into a
retort tower charged with calcined aliinite and
phosphate rock or hones. Interaction is completed
by storing the treated material in open dumps, a
potash phosphate fertiliser of any desired composi-
tion being produced.—0. I.

Fertiliser; Production of a phosphate contain-
ing potassium. A. L. Kreiss. ti.S.P. 1,366,569,
23.1,21. Appl., 30.7,20.

Phosphate- rock is mixed with a rock containing
potassium and with more than one alkali metal
salt, and the mixture is colciiied and le.ochcd.

—W. J. W.

Fertiliser and process of producing the same. F. S.
Washburn, Assr. to American Cvanamid Co.
TJ.S.P. 1,367,846, 8.2.21. Appl., 12.3.20.

Phosphate rock is treated with not more than 10%
pf sulphuric acid

;
the phosphoric acid produced

is separated from insoluble matter, mixed with
sulphuric acid, and the mixture is neutralised with
ammonia.

—

Vf. J. W.

Fertiliser composition. P. TI. Ducommon. D.8.P.
1,368,249, 15.2.21. Appl., 14.7.19.

A bactekial culture is prepared from farmyard
manure combined with foods, including pulverised
corn (maize) cobs, to retain moisture and sustain
bacterial action.—W. J. W-

Ammonium bicarbonate for fertitising purposes;
Process for increasing the stability of .

Badische Anilin u. Soda Fabrik. G.P. (a)

310,055, ll.a.18, and (b) 310,066, 30.6.18.

To prevent or retard separation of ammonia from

I

ammonium bicarbonate it is mixed with (a) 5—10%

j

of anh.ydrou,s sodium sulphate or (b) 10% of

I

magnesium sulphate (kiesente).—W. J. W.

I
Boiling and drying organic substances, particularly

' offal; Apparatus for . K. Niessen. E.P.
137,828, 12.1.20. Cony., 11.5.15.

i See G.P. 318,542 of 1915; J., 1920, 498 a.

.

Potassium nitrate etc. G.P. 310,601. See VII.

Fisk products. E.P. 1.37,.515. See XIX a.

^ Destroying pests. G.P. 329,201. See XIX .

XVII.-SUGARS: STARCHES; GUMS.
Sugar; Loss of occurring when sweet-water is:

used for the slaking of caustic lime. P. Beyers-
dorfer. Z. Ver. deuts. Zucker-Ind., 1921, 75—87,.

Laboratory experiments lead to the conclusion that
. when the sweet-water from the washing of the filter-

pre* cake is used for slakmg the lime used in,

i clarification, about 5 to 15% of the sugar present
j in it is destroyed, the actual -amount depending
:

principally upon the degree of heat resulting from
the hydration, that is, upon the quality of the lime

;
and the proportion in which it i.5 added to the
liquid. In practice, where little care may be taken
to control the tomperatiire resulting on slaking,

;

the loss may be greater, probably averaging 20%.
;
Caramel d-oes not appear to be formed m any

i

appreciable amount, lactic and acetic acids being,
: the principal products of the decompoeitiou, though
; benzaldehydo may result if the temperature be-
unusually high.—J. P. 0.

Beet sugar factory; Becovery of the ammonier
evolved during etarifiention in the . J.

I
Silhayv. Z. Zuekerind. Czeclio-Slov.

, 1921, 45,.

155—156.

]

In the operations of liming with 2% of CaO at,
1 80°—90° C., and carbonating during 6—7 min.,

j

only 4-38 kg. of NH, or 16-9 kg. of (NHJ.SO, can

I

bo recovered in the case of a factory slicing 600 tons.;

of beet per day. Donath’s experiments (J., 1920,
379 a) leading to the expectation of a higher yield'

were carried out under conditions which did not
suificiently correspond to those obtaining in 'actual-'

practice.—J. P. 0.

Sucrose, glucose Iderfrose], and fniciose [Icevu--
lose]; Optical rotation of mixtures of .

: W. C. Vosburgb. ,T. Amer. Chem. Soc., 1921, 43,

j

219—2.12.

j

The specific rotations of mixtures of dextrose and
;

IfGvnIose in equal proixntions
,
(invert sugar) in

; solution are those which the sugars would have it

I each were present alone at a concentration eriual
I to the total invert sugar concentration. The-
specific rot.ation3 of dextrose and sucrose in mix-
tures of the two are those which the sugars would
Imve if each were present alone at a concentration

: equal to the total sugar concentration. The
! presence of a constant amount of h.vdrochloric acid
of concentration V/IO, sodium chloride X/IO, or

j

sodium carbonate N/23 has no effect on the deter-

i
minatlon of the ijercentage of sucrose when the

' rotations of the pure sucrose and invert sugar are

I

determined under the same conditions as in the case
I of the mixtures, (C/. .J.C.S., April.)—J. P. S.

I

Cuprous oxide by reduction [with supurs], V. V.
I Sarma. Chem. Mews, 1921, 122, 99—100.

i
The yellow substance produced by the reduction of
an alkaline cupric salt with dextrose is a mixture
of cuprous oxide, cuprous hydroxide, and 2-^%
of water. A small portion is soluble in ether..
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Reduction with sucrose produc?ea only red cuprous

hydroxide. {Cf. J.C.S., April.) J, J. S.

Cellohiose [cellose^. CorwtUution of the disae-

charides V. AV. N. Haworth and E. L. Hirst.

Chem. Soc. Trans., 1921, U9. 19^-201.

The complete methylation of cellobioae, first with

jiiethyl sulphate and sodium hydroxide and- finally

with Purdie’s reagents (methyl iodide and silver

oxide), gave a crystalline heptaniethyl-methyloello-

bioside, m.p. 76“—78° 0., nD=l'4^3, which on
hydrolysis with 5% hydrochloric acid at 80“ C.

yielded two products, one, soluble in light petro-

leum, and identified as tetramethylglucose of the

butylene oxide type, and the other, soluble in ether,

which was shown to be a trimethylglucose identical

with that obtained by the hydrolysis of methylated
lactose, and from methylated cehulose. That this

trimethylglucose also possesses the butylene oxidic

•structure was shown by conversion into the above
tetramethylglucose by complete methylation to

tetramethyl-/3-methylglucoside, followed by hydro-

lysis, and since the free hydroxyl group ia the one
.•adjacent to the terminal group, the provisional

formula put forward for the constitution of

ceilobiose (J., 1919, 691 a) in which the two glucose

residues are linked together through the reducing
.group of the one and the hydroxyl group next to

the CH.OH group of the other, is confirmed.

-G. F. M.

•Glues; VegetalAe — for wood. E. Stern. J.

prakfc. Chetp., 1920, 101, 308—327.

The products of the action of alkali on starch are

efficient adhwives, but they gradually suffer coagu-

lation, and it is doubtful whether the difficulty is

entirely overcome by preliminary treatment of the

starch with acid. Starch viscose^Cross and others,

.J., 1907
, 628) does notucoagulate, and experience

has shown it to be an efficient substitute for

ordinary joiners^ glue and to remain unchanged for

several months. Joints between wood made by mix-
tures of the viscose with 0,5, and 10% respectively

of water hardened in 48 hrs, at 13°—18° C., and
withstood strains of 47*7, 49‘2, and 51T kg. per
sq. cm., whilst a similar joint made with a mixture
of bone glue wdth 1’5 pte. of water withstood 48 kg.

>per sq. cm. The paper is largely devoted to a dis-

cussion of the chemical nature of starch viscose and
of the product of the action of alkali on starch.

(Cf, J.C.S., April.)-J. K.

_Lactose. Adriano. See XIXa.

Patexts.

[Sugar] juke; Apparatus for the introduction of

into vacuum boilers and erpsiaUising

vessels. A. Grantzddrffer. G.P. 327,397, 20.8.19.

The apparatus consists of a substantially rectangu-

lar Ivix which has in its long side an outlet slot

approximately parallel to the w'all of the vessel, so

that the juice entering the vessel through the slot

causes a circulatory motion of the contents of the

vessel.—J. H. L.

,Milk~sv{/ar; Manufacture of . R. W. Mum-
ford, Afisr. to Refining Products Corp. TJ.S.P.

1,366,822, 25.1.21. Appl.,j:7.17.

In the manufacture of milk-sugar from clarified

and purified whey by evaporation and crystallisa-

tion, the liquid is treated with a vegetable carbon

which retains the cellular texture of the original

material <c/. TJ.S.P. 1,286,187, 1,287,592, and
1,314,204; J., 1919, 129 a, 785a).—J. H. h.

Starch; Process of modifying . E. H. Harvey,
Assr. to Perkins Glue Oj. TJ.S.P. 1,366,653,
25.1.21. Appl., 13.5.20.

An electric current is passed through ta conducting

bath containing the starch, and the treatment is

arrested before the starch has been modified be-

yond the stage of soluble star(^.—J. H. L.

Filters. E.P. 158,387. Sec I.

XVm.-FEfiMENTATI0N INDUSTWES.

Yeast crops and the factors which determine them,

A. Slator. Chem. Soc. Trans., 1921, 119, 115—
131.

Ip conditions be so arranged that the limiting factor

for the growth of yeast is the amount of sugar in

the medium, then the yeast crop will be deter-

mined by the way the ratio k/f (k is the constant

of growth and v the fermentative activity) varies

with different concentrations of sugar, and a

diagram can bo constructed to show the crops with

various initial concentrations of sugar. The method
is of general application, and similar diagrams can

be constructea w’hen other limiting factors are

predominant. The favourable influence of atmos-

pheric oxygen on the crop is to be attributed more
to the displacement of carbon dioxide than to a
positively favourable influence of oxygen; in fact,

; free oxygen rather retards the growth in malt wort

! during the sugar fermentation. The- retarding

; influence of carbon dioxide is much greater, how-

I
ever, and the aeration of the wort lessens the

! supersatupation bv carbon dioxide and larger c;'0))s

)
result. There is, however, a second mode of growth
such as occurs in lactose yeast water, which is un-

I accompanied by alcoholic fermentation, and here

I

free oxygen is essential
;
in the absence of oxygen'

hardly any growth occurs. The factors determin-

! ing which mode of growth takes place when both

j

are possible arc not clearly defined, but the available

j

nitrogenous food is probably of importance. The

I

influence of temperature on yeast crops is small, the

I

temperature coefiicient-s of k and p being not

I
greatly different from each other. No evidence

I

wae forthcoming of the necessity of a vitamin to

i yeast growth.—G. F, M.

I

Yeast; Proteins of . P. Thomas. Ann. Inst.

I

Past., 1921, 35, 43—95.

I Two proteins have been isolated from yeast. One

I

appears to be a phosphoprotein resembling in some
j ways caseinogen, and this is termed zymocasein;

i
the other is an albumin, cerevisine. Both proteins
have -been examined and their products of hydro-
lysis estimated. Particularly notable is the high
percentage of trypt^ophane present. (Cf. J.C.S.,
April.)"J. C I).

Pseudomonas polysaccharidarum, (a. jp.); nn
organism which decomposes compiei polysac-
charides. A. Epstein, Bull. Soc. Bot. Geneve,
1920, 11. 11, 191—198. Chem. Zentr., 1921,

92, I, 224.

The new species readily decomposes pectin, sub-

stances, cellulose, and starch, in presence- of air,

but docs not attack lignin sutetances. In presence
of air it liquefies gelatin within 5 weeks; the result-

ing liquid is acid and contains amines but not

indole.—J. H. L.

Emulnn; Preparation of from almonds hil

different precipitating agents. M. Bridel and

R. Arnold. Bull. Soc. Chim. Biol,, 19^,
216—222.

The properties of the emulsin do not appear to be

different when different precipitating agents, such

as methyl or ethyl alcohol or acetone, are used,

unless contact with the precipitating ageht is pi<^'

longed.—J. O. D. *
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Salicinate; Infintence of heat on the activity of .

6. Bertrand and A. Compton. Comptes rend

,

1921, 172, 54&-551.

The values of the optimum and maximum tempera-
tures of activity of salicinase vary inversely with
the duration of the experiment, but the value of
the optimum temperature reaches a minimum of
30° C. for a period of 32 hra. and prolonging the
experiment does not oause any further diminu-
tion. The temperature of maximum activity is
70° O. and corresponds with the temperature of
instantaneous destruction of the enzyme by heat.

—W. G.

Patents.

Lactic acid fermentation; Production of a raw
materud mitaile for from putrefied potatoes.
Knab und Lindenhayn. 6.P. 326,548, 16.8.19.

CoLMlPAL constituents of the potatoes, which
inhibit fermentation and are difficult to filter, are
rendered innocuous by heating, the temperature
employed being such that the starch is not gelatin-
ised, e.g., S0°—60° C.—J. H. L.

Yeast; Process for the regeneration of degenerated
brewery . Nathan-Institut A.-G. G.P.
327,498, 14.9.16.

The yeast is treated with a very dilute solution of
alkali or alkaline earth, preferably a 0 03—0‘23%
solution, at 4°—7° 0., and allowed to subside. The
testinio acid or testilupin surrounding the cells is

thus dissolved without injury to the cells. The yeast
may afterwards be strongly aerated for 1 hr. in
very dilute wort.—J. H. L.

Alcohol and yeast; Production of from sulphite-
cellulose waste liquors, F. Mizgajski. G.P.
329,111, 24.7.17.

The waste liquors are mixed with molasses and fer-

mented without addition of speci."!! veast food.

—J. n. L.

Plastic mass [from ycaif]. U.S.P. 1,367,886. See
vx-r-r k. w J r >

ITorts from vegetables etc. G.P. 326,178. See XIXa.

Foodstuffs from yeast. G.P. 328,260. See XIXa.

XIXa,-FO0DS.

Lactose [in milk]; Volumetric determination of
by cdkaline potassium permanganate. P. T.

Adriano. Philippine J. Sci,, 19^, 17, 213—220.

IwENTY-rivE c.c. of X/10 permanganate solution,
25 c.c. of 0'848% sodium carbonate solution, 15 c.c.

of water, and 10 c.c. of the lactose solution con-
taining not more than I'S g. of the sugar (e.g., milk
after treatment with copper sulphate, neutralisa-
tion, and filtration) are mixed, heated at 9.5° C.
for 2 mins., 25 c.c of 30% sulphuric acid is then
added, and Nj 10 oxalic acid is run in until the
liquid is clear. The excess of oxalic acid is titrated
with N jlO permanganate solution. Reference to a
table gives the amount of lactose corresponding
with the quantity of permanganate used for the
oxidation, this table having been prepared from
results obtained with pure lactose. The results
obtained are concordant hut slightly lower than
those yielded by the Soxhlet method.—W. P. S.

Swelling (“solvation’’) in colloids [gluten, gliadin,
barley meal}; Measurement of . H. Liiers
and M. Schneider. Kolloid. Zeits, 1921, 28, 1—4.

II^E swelling of gluten and of its chief constituent,
gliadin, in lactic acid solutions has been studied
respectively by the gravimetric method by TJpson

and Calvin (J., 1915, 629) and by the viecosimetric
method by Liiers (J., 1920, 449 a). Comparison of

the data obtained shows that the two methods give
concordant results. The authors have now deter-
mined the swelling of barley meal in different
aqueous media by the viscosimetrie method and
by the volumetric method (measurement of the
height of a column of the meal after sedimentation
in different media), and show that these methods
also give concordant results. (Of. J.C.8., March.)

—J. F. 8.

Hydrocyanic acid in Phaseolus lunatus beans;
Quantity of , Ijiihrig. Pharm. Zentralh.,

1921, 62, 95-97. (Cf. J., 1920, 277 a, 382 a.)

Samples from individual sacks of a truck load (200
sacks) of these beans yielded quantities of hydro-
cyanic acid varying from 2'3 to 37'7 mg. per 100 g.
of beans; average, 201 mg. A composite sample
from the whole consignment gave ^ mg. per 100 g.,
hence there is some difficulty in arriving at the true
amount present. Be-ans containing relatively large
quantities of the acid may be used for food pro-
vided that they are steep^ in water for 25 hrs.,

and that the water in which they are cooked is

rejected. There is no evidence that acid ferments
(sour milk) pro<.luce further quantities of hydro-
cyanic acid from beans which have been freed from
the acid.—W. P. 8.

Vitamin B; Effect of alkali on efficiency of .

T. B. Osborne and C. 8. Leavenworth. J. Biol.

Chem., 1921, 45, 423—426.

The instability of this vitamin to alkalis reported
by several previous investigators is confirmed.—J. C. D.

Yeast proteins. Thomas. See XVIII.

Patents.

Coffee; Manufacture of . E. C. R. Marks. From
Floyd W. Robison Co. E.P. 157,493, 12.8.19.

Unboabted coffee beans, softened by a limited treat-

ment with water or steam, are subjected to the
action of micro-organisms, preferably moulds, for

several days, and the action is then arrested by
roasting or otherwise. Selected organisms, e.g.,

Aspergulus ochraeeous, or others from choice coffee,

may bo employed, and the beans may he first steril-

ised to exclude undesired types.—J. H. L.

Fish products and the production thereof. P. B.
dagger. E.P. 157,515, 6.10.19.

Vabiocs claims are made relating to tho utilisation

of cod and other fish
;
dried food products are pre-

pared from the trimmed heads and other rejected

parts, and fodder and manure from other offal.

—J. H. L.

Baking powder or self-raising flour. C. 8. Brock.

E.P, 157,581, 31.10.19 and 18.12.19.

PowBEKED buttermilk is substituted for a part of

the usual acid component of the baking powder or

self-raising flour.— H. L.

Milk, Wood, etc.;] Conversion of dissolved, sus-

pended, or molten substances into the form
of a fine powder. E. Trutzer. G.P. 325,396,

11.6.18.

In the desiccation of liquids, with or without

chemical transformation, by atomising in a current

of drying gases, the liquid is delivered on to the

surface of a horizontal, rapidly rotating cylinder,

from which it is thrown off tangentially in a finely

divided form.—J. H. L.
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Vegetables, vegetable refuse, and the like; Pro-

duction of extracts or worts from fresh . M.
Trustedt. G.P. 326,178, 3.3.18.

The material is subjected for a short time to the

action of steam under about 3 atm. pressure, in an

autoclaTe, so that the tissue cells are opened and

the juice from the material is cooled rapidly, and

gradually released from pressure whilst cooling. In

this wav the aroma of the material is retained.
H. L.

Yeast; Production of a foodstuff rich in protein

from . F. Konther. G.P. 328,260, 18.1.18.

SuGAB and yeast are introduced into boiling water,

and the product is evaporated to dryness and

heated to 130° C. or a higher temperature. To'

avoid evaporation as far as possible, the sugar may
be melted with 10—15% of water and mixed with

10—60% of yeast and matt embryos (malt combs),

the mass then being dried and heatrf. The pro-

duct may be employed for the preparation of jam
or beverages, or as a cacao substitute.—J. H. L.

Food preparation from fresh blood; Manufacture
of a . F. Sgalitzer. E.P. 143,919, 28.5.20.

Conv., 16.1.16.

See G.P. 296,925 of 1916; J., 1917, 665.

Viscous liquids [sweetened condensed mtlfcl;

Method of treattng . R. Eafu. U.S.P.

1,368,291, 15.2.21. Appl., 15.10.18.
,

Sm E.P. 121417 of 1918; J., 1919, 596 a.

Semolina: Treatment of . A. R. Goodwin.
U.S.P. 1,368,792, 15.2.21. Appl., 30.10.18.

Seb E.P. 121,408 of 1918; J., 1919, 89 a.

Compounding fats and oils. E.P. 158,175. See Xll.

Coconuts. U.S.P. I,366t338—9. See XII.

Milk sugar. U.S.P. 1,366,822. See XVII.

Destroying cellular structures. U.S.P. 1,365,476.

See Xr&.

XIXB.-WATEfi PUWFICATION;
SANITATION.

Water; Detection of nitrites and nitrates in .

Escaich. Soc. Pharm. Paris, 7.7.20. Ann. Chim.
Analyt., 1921, 3, 56—.57.

Fifteen c.c. of the water is treated with 2 c.c. of

10% antipyrine solution and 4 drops of acid mer-
curic sulphate solution, and a drop of potassium
ferricyanide solution is added; a red coloration
develops if the water oontains as little as 01 mgl
of nitrites per litre. The test may be applied to
the detection of nitrates after these have been
'reduced to nitrite by means of amalgamated
aluminium. If a large amount of chloride is pre-
sent, the water must be treated with silver nitrate
and filtered before the test for nitrites is applied;
in testing for nitrates, the treatment with silver
nitrate is made after the nitrates have been
reduced.

—

W. P. S. »•

Sardness [of water"]* Soap solutions for determina-
tion of . A. Krieger. Chem.-Zeit., 1921, 45,
172—173.

> , I

Fob hardness determinations the author recom-
mends the use of soap solution of 10 times the con-
wntration of the usual Clark’s solution. The

graduated in degrees of hardnera,
and a 60 c.c. bottle should be used for the sample

—W. J. W.
Carbon^ncnide. yiorentin apd Vandenberghe.

Chlorine in.oir. Matignon. See VII.

Jfustard gas and ihiodiglgeol. Grignard and
others. See XX.

Patents.

FiMer [ ; Water , with de-gassing deutce]. W.
Hnnold. G.P. 323,720, 6.11.18.

Ala is prevented from entering the filter bed along

with the feed water by a de-aerating device ope-

rated automatically by a float in the supply pipe.

The latter is closed at the top and extends down
into or below the. filtering material, the lower end
being open or pierced with holes. A cock snitably

disposed in the upper part of the supply pipe per-

mits of the air collected therein being removed.

The feed water passes over the float valve, and,

becoming thereby atomised, oxidation of iron and
similar substances contained in solution in the

water is effected by the air collected in the upper
part of the supply tube.—J. 8. G. T.

Water; Manufacture of agents for removing iron

and manganese from, and decolorising and clear-

ing . A. Br.iedt. G.P. 328,630, 5.9.18.

Manganese dioxide is precipitated along with

finely divided silicates, or is mixed with the same
in a fine state of division and the mixture pressed,

dried, and granulated. The hard fragments ob-

tained are very efficient for removing iron and
manganese from water.—0. I.

Cellular structures; Method of destroying .

0. Bering. U.S.P. 1,355,476, 12.10.20. Appl.,

27.1.15.

Disbuttiye changes in cellular structures im-
mersed in a liquid are produced by submcting the

liquid to rapid successive positive and negative

pressure changes. A strong vessel is filled with
liquid in which the material under treatment is

immersed. If this is liquid it is contained in a

rubber bag or in a container closed by a rubber
membrane. The pressure changes are produced
mechanically by means of a plunger or piston. The
process may bo applied to the destruction of

organisms in milk, water, etc., to the treatment of

meat to improve its tenderness, to the disintegra-

tion of wood for the production of pulp, etc.

.inimcd and vegetable pests; Matericd for destruc-

tion of . R. Haberer und Co. G.P. 329,201,
2.8.18.

The alkaloids and bitter principles derived from
leguminous plants are suitable for the destruction
of pests. The extract from lupins, on account of

the gummy material which it contains, is especially

suitable for spraying plante.

—

"W. J. W.

Gas from garbage. U.S.P. 1,367,321. See IIa.

XX.-0BGANIC PBODQCTS ; MEDICINAL

SUBSTANCES ; ESSENTIAL OILS.

Morphine in opium and its preparations ; Deter-
mination of . T. Ugarte. J. Pharm. Chim.,

1921, 23, 129—131.

One g. of the opium is heated for 5 mins, on a

water hath with 10 c.c. of 67 % alcohol, the solution
filtered and the extraction repeated three times.

The alcoholic extracts are mixed (in the case of

tincture of opium the determination is commenced
at this stage of the procedure), evaporated, the

residue dried at 100° C. for 15 mins., and extracted
with four successive quantities (6 c.c.) of cold water.

The aqneons extracts are filtered, evaporated, the

residue dissolved m 2 c.c. of water saturated pre-

viously Titb jBori^Be, 3 o.p. pf N/I annsonioi
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also saturated with morphine, is added, and the
mixture is shaken with 10 c.c. of ether. After the
addition of a further 20 c.c. of ether the mixture
is set aside for 30 mins., the crystalline precipitate

of morphine then collected, washed with water
eaturated with morphine, dried at 100° C., and
weighed.—W. P. S.

Meconic acid; Synthesis and constitution of .

H. Thoms and R. Pietrulla. Ber, deuts. Pharm.
Ges., 1921, 31, 4—19.

The constitution of meconic acid as 3-hydroxy-Y-
pyron€-2.6-dicarboxyIic acid, and. its clcxse relation-

ship to chelidonic acid, was established by a syn-
thesis of the acid from acetonyldioxalic ester. This
substance on bromination in chloroform solution

gave a monohromo-substitution product which
immediately condensed with loss of water to mono-
bromochelidonic acid (3-bromo-y-pyrone-2'6-dicar-

teylic ester), forming colourless crystals from
sicoholj ra.p. 68° C. The substitution of hydroxyl

for bromine in this compound without far-reaching
decomposition presented great difficulty, but
eventually a 35% yield of potassium meconate was
obtained by the action of a slight excess of 5%
potassium hydroxide on an acetone solution of the
bromo-ester.—G. F. M.

Humic acids; Constitution of . M. Popp.
Brennstoff-€hera., 1920, 1, 58—59.

The classification of humic acids according to Oden
{Die Huminsaure, 1919) is given, with the addition

of a new product—an acid obtained by P. Brat from
peat—to which the name humalic acid is given.

Its composition is C 43%, H 6%, 0 51% ;
equivalent

weight about 350, and m.p. 168° C. It is soluble

in water and alcohol, and all its salts are soluble

in water. The solubility of its calcium salt may
be important in view of possible applications in

medicine—as a substitute for calcium chloride, over
which it possesses the advantage that it does not
act as an irritant. In alkaline solution it gives a
red coloration with ferric chloride, but no precipi-

tate. It behaves as an aldehyde, and has a strongly
reducing action.—H. J. H.

fetmhydronaphthalene; Formation of derivatives

of from y-phenyl fatty acids. G. A. K, Kon
and A. Stevenson. Chem. Soc. Trans., 1921,
119, 87—94.

Although y-phenylbutyric acid itself apparently
does not undergo condensation to tetrahydro-
naphthalene, the ease with which the ring closes

seems to be influenced by the character of the
groups attached to the /?-position of the side chain,
and the hydrolysis of the condensation product
obtained by Guaresebi’a method (Atti. R. Accad.
Sci. Torino, 1900—1901, 36, 443) from benzyl ethyl
ketone, ethyl cyanoacetate, and ammonia does not
give the acid that would have been expected, but
the tetrahydronaphthalene derivative formed from
it hy ring formation, according to the following •

scheme :
—

concentrated sodium hydroxide the yield is much
diminished, but with 13 equivalents of sodium
hydroxide, of lower concentration than N j 10, good
results may be secured. Low temperature is

favourable to the reaction; presence of sodium
chloride retards it. By the action of hypochlorite
solution on o- and p-mononitrophenol yields of only

10% and 33—34%, respectively, are obtained. With
2.^initropheTioi, 50% is reached. For the prepara-
tion of chloropicriii by tbo action of hypochlorite on
trinitrotoluene and T.N.T. residues the best results

are obtained by sludging the nitre-compound with
water and bleaching powder, the proportions
being: nitro-compound, 1 pt.; bleaching powder,
15 pts.; and water, 25 pts. The mixture is gradu-
ally heated, and steam is passed through. Grades
I. and II. of trinitrotoluene give 82% and 84%
yields; T.N.T. residues yield 70%. With dinitro-

toluene and .i-trinitrobenzene 4% and 53%, respec-

tively, are obtained.—W. J. W.

P^'-Di-iodoethyl sulphide and its application to the
detection and estimation of yperite (dichloro-

ethyl sulphide ; mustard gas), {determination of

thiodiglycol.] V. Grignard, G. Rivat, and G.
Scatchard. Ann. Chim., 1921, 15, 5—18.

Yperite (j6/3-dichloroethyl sulijhide) reacts with
hydriodic acid to give iQ/3'-di-iodoethyl sulphide,

m.p. 62° C., and the ready formation of this com-
pound is made the basis of a method for the detec-

tion and estimation of yperite. 5 c.o. -of 54% hydr-

iodic acid and 15 c.c. of acetic acid are heated for

15 mins, at 70° C. under an air condenser, and the

mixture is then cooled and made up to 500 c.c. In

50 c.c. of this solution the iodine is liberated by the

addition of 10 c.c. of a 10% solution of sodium
nitrite, the iodine is extracted with carbon tetra-

chloride, and the extract is washed with water and-

then titrated with 37/10 thiosulphate^ A, c.c. being
required. A second operation is carried out, about

1 g- of yperite being heated this time with the
hydriodic and acetic acids, but before making the

volume lip to 500 c.c., 100 c.c. of carbon tetrachloride

is added. Tho mixture is vigorously shaken, the
two layers are allowed to separate, and from the

aqueous layer (400 c.c.) 50 c.c. is taken and titrated

with 37/ 10 thiosulphate, Ai c.c. being required.

The carbon tetrachloride layer is then carefully

separated and the free iodine in it is titrated with

37/10 thiosulphate, A, c.c. being required. Then
if the actual weight of yperite taken was P g., the

sample contains (10Ao-f8'5-8A,-A2)0‘82/P% of

yperite. For the detection of yperite a solution

containing 20 g. of sodium iodide, 40 drops of a

7‘5% solution of copper sulphate, and 2 c.c. of a

35% solution of gum arable in 200 c.c. is used. To
4 c.c. of a yperite solution 1 c.c. of this reagent is

added and a turbidity is produced after an interval

of tilde varying with the temperature and the con-

centration of the yperite solution. In this way it

is possible to detect 7 pts. of yperite in 1,000,000 of

air by bubbling 3—4 I. of air through the reagent.

^^eHj-CHav /CHCN-CO.
>C<; >NH

CjH/ ^CHCN'CO/ COjH-CH/

/CH,CO,H
C(C.H.)/

—G. F. M.

('hloropicrin
; Preparation of from picric acid

and triniirotoluenea. K, J. P. Orton and P. V.
McKie. Chem. Soc. Trans., 1921, 119, 29—33.

By passing chlorine into a cooled suspension of
picric acid (sodium picrate) in aqueous sodium car-

® yield of 200% of chloropicrin may be
™tained (B.P. 142,878; J., 1920, 527 a); 15—17
^uivalents of alkali give the best results. In

The formation of di-iqdoethyl sulphide may also be

made use of in the estimation of thiodiglycol. 0'7—

0'8 g. of this substance is weighed out into a 50 c.c.

conical flask, 5 c.c. of 54 % hydriodic acid is added

and the mixture is heated at 70°—75° C. for 15

—

20 mins. The mixture is cooled, filtered through

glass wool, and the precipitate rapidly washed with

cold water. In the filtrate the free iodine is esti-

oS
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mated by titration with NIIO thiosulphatd and
then the acidity by titration with N (I sodium
hydroxide, using phenolphthalein as indicator. If

these two titrations give B c.cl and A c.c. respec-

tively, and a blank estimation without any thiodi>

glycol gives B, and A, cx.. then the weight
of thiodiglycol in the sample weighed out is

61[A,-A-(B-B„)/20] mg.~W. G.

lodoamidines. J. Bougault und P. Robin. Comptes
rend., 1921, 172, 45^-454.

CoxPiBMATiON of the view that the iodoamidines
are derivatives of hypoiodous acid is given by the
fact that iodobenzamidine reacts quantitatively
with antipyrine vanillin, and thymol respectively
to give their iodo derivatives. With acetic anhy-
dride it gives a compound, C,H 4N,Ij(CH,C0),0 ,

which is apparently a derivative of a di-iodo-

amidine.—W. 6.

Tartaric acid; Decomposition of by heat.
F. D. Chattaway and F. E. Ray. Chem. Soc.
Trans., 1921, 119, S4—37.

If tartaric acid is heated under reduced pressure
so as to effect decomposition at the lowest tem-
perature possible, decomposition takes place in two
stages and without any side-reactions. In the first

stage only water is liberated, and a residue of the
nature of a lactlde remains. On further heating,

i

this decomposes into carbon monoxide and dioxide, '

and formic, acetic, and pyruvic acids. Th4 average
anxmnts or d^mposition products from 1 g.-mol.

of tartaric acid were: water^ 18*8 g. ;
formic acid,

i

2*4; acetic acid, 49; pyruvic acid, 141; carbon
j

monoxide, 21*3
;
and carbon dioxide, 43 g.

-W. J, W.

Esterification by zirconium oxide. A. Mailhe and
, F. de Godon. Bull Soc. Ohim., 1921, 29, 101—106.

ZmcoNiUK oxide is a good catalyst for the prepara-
tion of esters of aliphatic acids by passing the mixed
vapours of the acid and alcohol over the oxide at
270°—290° C, The yield of ester depends on the
weight of oxide used, the velocity of flow of the
vapours, and the proportion of acid to alcohol.

—W. G.

Alcohols; Dehydrogenation of by catalytic

oxidation. C. Moureu and G, Miguonac. Bull.
Soc. Chim., 1921, 29, 88—101.

A UBTAiLED account of work already published (c/.

J., 1920, 247 A, 764 a).—W. G.

Amines; New method of preyaraiion of secondary
and attempts io alkylate these bases. A.

Mailhe. Bull. Soc. Chim., 1921, 29, 106—110.

A DETAitBD account of work already published (c/.

J., 1921, 194a).—W. G.

Organic compounds; Method of determining and
verifying the purity of by oxidation with
chromic acid. H. Cordebard. Ann. Chim.
Analyt., 1921, 3, 49-^.

Oxidation by heating with an excess of standard
bichromate solution and sulphuric acid (as in the
method for the determination of ^ycerol) and subse-

quent titration of the excess of hichromate with
ammonium ferrous sulphate solution affords a
means of determining the quantity or purity of a
considerable variety of organic compounds.

—W. P. 8.

Cineol; The ^yresineol method for the determination
of . C. E. Sage and J. D. Kettle. Perf.

Essent. Oil Rec., 1^1, 12, 41 46.

Fon the determination of cineol in eucalyptus oils,

the cresineol method (J., jasoA, 610 a) yields

slightly higher figures than does the ]^o^horic acid
method. When the cineol phosphate is weighed,
the factor 0*588 should be used in calculating the
amount of cineol present, and not the theoretica]
factor 0*611.—W. P. S.

Cineol; The cresineol method for the determination
of . T. T. Cocking. Perf. Essent. Oil Rec.,

1921, 12, 44.

It is pointed out that as long as the phosphoric acid

method of determining cineol is official, an oil whicl
gives 55% of cineol as determined by the cresineo

method (J., 1920, 610 a) will not conform to th(

requirements of the British Pharmacopoeia.—W. P. S.

iSialicino^e. Bertrand and Compton. See XVIII

Iodoform reaction. Schoorl. See XXIII.

Patents.

Ancesthetic compounds. 0. Karom, R. Adams, anc

E. H, Volwiler Assrs. to The Abbott Labora
tories. TJ.8.P. (a) 1,358,750 and (b) 1,358,751

16.11.20. Appl., 23.1.20.

(a) The di-n-butylaminoalkyl esters of aromatic

acids, of the general formula^ Ar.CO.O.(CH,)xNR
(Ar is an aryl group containing a benzene nucleui

and R is an n-butyl group), are obtained by the

interaction of benzoyl chloride or a substitutioi

product and di-n-butylaminoethyl alcohol. Th*

latter, which has not previously been described, i;

prepared by the interaction of ethylenechlorhydrii

and di-n-butylamine; it boils at 226°—230° C. witl

sli^t decomposition. The hydrochlorides of tbi

/3-(fi-n-butylaminoethyl and y-di-n-butylamino
propyl esters of p-aminobenzoic acid melt at 170°-
172° .and 104°—105° C. respectively, (b) Thi

•y-dialkylamino-n-propyl esters of aromatic acids

of the general formula, Ar.CO.O.(OH8),.NB'R' (A
is »n aryl group containing a benzene nucleus an<

R' and R*" are alkyl groups, one of which is large

than an ethyl group), are prepared by the inter

action of benzoyl chloride or a substitution produc
and 7-diaIkyIaminopropyl alcohol. y-Di-n-butyl

aminopropyl alcohol, b.p. 235°—240° C. (sligh

decomp.), 170° 0. at 80 mm., is obtained by th

interaction of trimethylenechlorbydrin and di-n

butyiamine. The hydrochlorides of the y-di-n-butyl

aminopropyl, di-isobutylaminopropyl, di-isoamyl

aminopropyl, and di-isopropylaminopropyl esters o

I p-aminobenzoic acid melt at 104°—105°, 169'^

I

169°—170°, and 178°—179° 0. respectively.

Urea; Manufacture of from cyanamide wif

the aid of solid catalysts. Akt.-Ges. fiir Stici

stoffdunger. G.P. 301,263, 25.3.16.

Keddcino substances which would contaminate th

cataiysts are eliminated or rendered harmless befor

the reaction. The reducing substances are chiefl

sulphur compounds coming from the crude caloiui

cyanamide and from the gases containing carbo

dioxide used in preparing the cyanamide solutior

Permanganates, persulphates and hydrogen pei

oxide may be used for the removal of the reducin

sul^iaDces.—C. A. C.

RKamnus carncoUca; Mmufacture of an exfrac

from the bark of for therapeutical purpose
Saccharin-Fabr. A.-G. vorm. Fablberg, Lis

und Co. G.P. 328,767, 25.8.18.

The drug is heated with steam in an autoclave i

140° C., and the soluble substances are then c:

tracted. Bv heating to 140° 0. the therapeuticail

inactive substances insoluble in water and alcoh

are hydrolysed and converted into soluble, activ

substances. The «Sctract is milder and more effic^

j

cioue than that prepared at 100° C.—0. A. C.
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Acetie anhydride; Process of making -— . H.
Dreyfus. U.S.P. 1,368,789, 15.2.21. Appl.,
26.12.17.

See F.P. 478,951 of 1914; J., 1916, 1179.

J7on-/!ammab!e liquid. E.P. 158,494. See 1.

Condensation products of naphthcdene and its

derivatives. G.P. 301,713. See III.

XXL-PHOTOGBAPHIC MATEBIALS AND
PROCESSES.

Photographic plate; Action of light on the .

II. The under-exposure period. G. I. Higson.
Phot. J., 1921, 61, 144—152.

In extending the application of the equations pre-

viously given (J., 1921, 27 A, 99 a) to the under-ex-
posure period of a plate characteristic curve it is

deduced that films may he regarded as one grain in

thickness. It is suggested that for most plates, and
for exposures of over sec, to white light, density

in the under-exposure region is proportional to the
square of the light intensity (for intensity scale ex-
posures). The_ DI (density-intensity) curve has a

point of inflexion and the intercept on the I axis

of the tangent at this point, A, is regarded a,s a

constant of the plate; A represents the speed of the
plate for very snort exposures. Conclusions as to

“cut” are also deduced which are not quite in

agreement with Renwick’s conclusions (Phot. J.,

1913, S3, 127). The ratio between inertia (i) and A is

constant and equals 1‘71
;
also for any one plate and

under such conditions that Dal’, the ratio between
u (the slope of the above tangent) and y (develop-

ment factor) is proportional to the sp^ of the
plate. Experimental details of the determination
of A are given and also eome conclusions with re-

spect to time-scale exposures in the under-exposure

region.—B. V. 8.

Photographic plate; Blackening of a as a func-

tion of intensity of light and time of exposure.

P. 8. Helmick. Phys. Rev., 1921, 17, 135—146.

Plates specially coated on plate glass, were ex-

posed for varying times, or at varying distances,

in monochromatic light obtained by a Hilger Mono-
chromatic Illuminator. Three types of plate and
three wave-lengths of light were used. Plates were
developed in a quinol developer for a standard time,

a correction to this being applied for variation in

temperature. A mathematical and a graphic
method are given for evaluation of the constants in

the equation relating density of image to exposure

given. The methods outlined are used for calibrat-

ing plates which may subsequently be used for the

photographic determination of light intensities.

The conclusions of Kron and Lemon that Sdiwara-
schild’e constant p, in the equation It!‘=C for

equal density, varies with I, are confirmed and ex-

perimental values of p are given varying from 0'68

to 1'95.—B. V. 8.

Photographic research; Some new directions for

. J. Bheinberg. Phot. J., 1921, 61, 120—
125.

The author draws attention to the scope for re-

search in a study o! the alteration of the physical

properties of colloids by the action of light and
illustrates it by some recent processes dependent
Upon such alterations. To obtain a multicolour
screen tor a process of colour photography a m1-

lodion film is coated with a resist film containing
green ferric ammonium citrate and uranium
nitrate. The film is exposed behind a line screen,
the exposed parts becoming permeable to acidified

alcohol by means of which dyes may be extracted

from or introduced into the collodion film underly-
ing the exposed parts. Gum arabic, fish-glue, and
albumin may be used for the resist film

;
the process

may be repeated by removing the film and recoat-

ing in the case of the two former, or by washing
out the soluble salts and re-sensitising in the case
of the albumin. In a process for the manufacture
of graticules the resist film, of collodion, fish-glue,

gum arabic or albumin, containing an iron salt and
sensitised by alcoholic solution of silver nitrate, is

rendered more permeable to hydrofluoric acid gas
by exposure to light. Reference is also made to
the fact that the tendency of collodion films to dry
with a wavy surface is due to the very different

rates of evaporation of the ether and spirit used as
solvents, and can be overcome by replacing these
by methyl alcohol.—B. V. 8.

Latent [^photographic] image; Theory of the de-
velopment of the . M. Volmer. Z. wiss.
Phot., 1921, 20, 189-198.

Carkvui.i.y prepared finely-divided silver was ob-
tained by reduction of silver nitrate by formalde-
hyde. It was found that the presence of a small
quantity of this in a solution of a developer in-
creased the rate of oxidation when air was bubbled
through the solution. The results are given tor
cat«hol, metol, quinol, glycin, p-aminophenol,
amidol, and eikonogen, the effect being most
marked with p-aminophenol and least with metol
and eikonogen. Similar results were obtained with
p-amiuophenol and metallic gold and platinum, but
no acceleration of oxidation was produced by glass

powder, silver sand, or barium sulphate. The pos-
sible connexion between the catalytic effect of

metallic silver in this experiment and ordinary de-

velopment processes is discussed.—B. V. S.

[Photographic] development; White light .

B. V. Storr. Phot. J., 1921 61, 126—128.

A SHORT account is given of the work of Liippo-

Cramer whicb has resulted in the process by which
plates may be developed in white light after a pre-

liminary treatment with a weak solution of certain

dyes, chieflv those of the s>ifranine class (J., 1921,

28 a, 99 a.)—B. V. 8.

Persulphate [iihotographic] reducer; Irregularities

in the action of— . .4. and L. Lumiere and A.
Sevewetz. Brit. J. Phot., 1921, 68, 124—125.

Phot. J., 1921, 61, 144.

The chief cause of irregularity in the reducing

action of persulphate is variation in acidity. The
explanation previously advanced by Sheppard (J.,

1918, 607 a) attributing the variation to variable

iron content is shown to be insufficient, as active

solutions bave been made quite free from iron. The
presence of chloride, either in the persulphate or

in the tap-water used for dissolving it, may also

produce irregularities, since 0'04 g. of sodium

chloride per 100 c.c. of 4% persulphate solution

completely inhibits the solvent action if the solu-

tion is only slightly acid; larger quantities of

chloride lead to bleaching or to slight intensifica-

tion due to change of colour if the acidity is in-

creased also. Sulphates and nitrates have a slight

retarding effect in slightly acid solutions w;hich is

overcome by increasing the acidity. Chemical re-

ducers, such as thiosulphate left in the film by in-

i
sufficient washing, reduce the persulphate and pre-

1 vent its effect on the silver image.—^B. V. S.

Colloid chemistry and photography. LI. Staining

os a reagent for [extent of] surface. Luppo-

Cramer. Kolloid Zeits., 1921, 28, 90—93.

Consideration of the relative (mloiir-sensitising

capacities of silver haloid salts (iodide, bromide,

and chloride) and their relative staining powers

with various dyes, along with other similar factors.
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e.g., the observed disintegration of silver bromide
grains on conversion to iodide, leads to the general

conclusion that the effective surface of the grains

is much more important in • determining degree
of adsorption of dyes than is the purely chemical
nature of the halide.—B. V. S,

XXII.-EXPLOSIVES ; HATCHES.

Ej:pfosiijcs; Some properties of . R. Robert-
son. Chem. Soc. Trans., 1921, U9, 1—29.

With nitro-derivatives of the benzene series, the
lowest heat of formation is found when the nitro-

groupa are adjacent; in such cases stability is lower,

and the sensitiveness to impact increases. Thus
1.2.4-trinitrobenzene and 2.3.4-trinitrotoIuene are
inferior to their respective 1.3.5- and 2.4.6-i3omer-

idee. The heats of explosion of various explosives

were determined by detonating them in a steel en-
velope at a loading density of r3; in this way
trinitrotoluene gave 924, and picric acid 914 cals.,

as comp.\red with 641 and 793 found by Poppen-
berg. The heat of explosion of dinitrobenzene is

820; this substance was used, without admixture,
as a high explosive for shells during the war. In con-

nexion with the decomposition of explosives at even
low temperatures, many temperature coefficients

have been determined; with nitroglycerin quantita-

tive results have been obtained down to 60® C. The
decreasing resistance to decomposition of a .series of

explosives was found to correspond to the ea.se with
which they can be hydroly^. With aromatic
nitro-compounds, a measurable evolution of gas is

only reached with the trinitro-derivative. Rate of

detonation of explosives appears to fall in line with
their heat of explosion and ia therefore dependent
on their molecular structure. In regard to amatols,

their sensitiveness is not increased by heating, but
is appreciably increased by presence of grit and of

certain salts. The rate of detonation of trinitro-

toluene is not much reduced by admixture with
ammonium nitrate up to 40%, the respective figures

being 6950 m.p.s. for trinitrotoluene (d. 1’57), and
6470 m.p.s. for 40/60 amatol; 80/20 amatol gives

4620 and 5080 m.p.s. for densities of 1'3 and 1*5 re-

spectively; and this rate is not appreciably altered

bv varying the thickness of the container wall.

{Gf. J., 1921, 26-27 R.)—W. J. W.

Trinitrotolylmethylniiroamine [; Preparation of

from trinitrotoluenes'], 0. L. Brady and
W. H. Gibson. Chem. Soc. Trans., 1921, 119,

98—104.

By treatment of 2.3.4-trinitrotoluene in alcoholic

solution with methylamine hydrochloride and ara-

nkonia solution, 2.4-dinitromethyl-m-toluidiDe is

produced; 4.6-dinitroiuethyl-7n-toluLdine is simi-

larly prepared from 3. 4. ^trinitrotoluene. With
dimethylamine hydrochloride, 2.4- and 4.6-dinitro-

<iimethyl-m-toluidiness are formed. For the pre-
paration of 2.4.6 - trinitrotolymethylnitroaminc,
2.4- or 4.6-dinitromethyl- or dimethyl-m-toluidines,

or a mixture of these obtained by the action of

methylamine hydrochloride containing dimethyl-
amine on a mixture of 2.3.4- and 3.4.6-trinitro-

toluenes, is introduced into nitric acid (sp. gr.

I'S), warmed to 50° C., and the mixture is heated
on a water-bath till evolution of nitrous fumes
ceases, after which it is cooled and water added,
the trinitro^lylmethylnitroamine separating out
as an oil which solidifies on standing. The solid is

recrystalliseK. ‘from alc^ol containing a few drops
of acetic acid, or from a mixture of alcohol and
benzene. Other compounds of which the prepara-
tion is described are : 2.4- and 4.6-dinitrotoiyl-

methylnitroamine, 2.4.6-trinitrotolylmethylnitroeo-

amine, 2.4-. and 4.6-dinitrotolylmethylnitroso-
amine and 2.4.6-trinitromethyl-m-toluidine.

—W. J. W.

CMoropierin. Orton and McKie. Sh XX.

Patents.

Nitrocellulose powder; Coated and process of
making the same. R. G. Woodbridge, jun., Assr.

to E. I, du Pont de Nemours and Co. tl.S.P.

1,354,640, 5.10.20, Appl., 20.2.20.

NiTEOCFLLtTLOSE powder (100 pts.) is mixed with
about 2 pts. of a non-volatile solvent, e.g., dinitro-

toluene, in a revolving drum, 1—10 pts. of black
powder is added, and agitation is continued at a

temperature slightly above the melting point of the
dinitrotoluene, so as to obtain nitrocellulose powder,
the grains of which have a firmly adherent coating
of black powder.

Potassium chlorate; Form of and process of
producing the same. E. R. Wolcott, Assr. to

International Precipitation Co. U.S.P. 1,355,203,

12.10.20. Appl., 17.3.19,

Potassium chlorate in the form of silky or fibrous

crystals, specially suitable for use in explosives, as

they are less ’Uable than the ordinary form to pro-

duce explosions on grinding with easily combustible
substances, is obtained by boiling a saturated solu-

tion of potassium chlorate with an aqueous solution

of the tarry product formed by treating Californian
crude petroleum with oleum, which is probably com-
posed of sulphonated products of unsaturated
hydrocarbons; after boiling, the mixture is filtered

and the solution allowed to crystallise.

(Screens [weed in nitTocclhdose manufacture]; Pro^
cess of deaning— . R. G. Woodbridge, jun.,

Aser. toE. I. du Pontde Nemours and Co. tl.S.P.

1,367,111, 1.2.21. Appl., 31.5.17.

Metat.uc screens through which nitrocellulose has
been passed are cleansed by the application of an
alkaline salt solution, the action being controlled

by regulation of temperature and concentration.
—W. J. W.

Explosive powder. A. Langmeier, Assr. to Her-

,

culee Pow’der Co. tl.S.P. 1,367,608, 8.2.21. Appl.,

i

27.3.20.

I
An explosive consists of trinitrotoluene mixed with

ammonium perchlorate and sodium nitrate, these

salts being first coated with trinitrotoluene.

—W. J. W.

Match-heads ; Composition for . W. A. Fair-

burn, A&sr. to The Diamond Match Co. Reissue

15,039, 15.2.21. of U.S.P. 1,360,283, 30.11.20.

Appl., 3.1.21.

See j., 1921, 101a.

XXIIL-AKALYSIS.

Anemometer; A new . H. Gerdien and K.

Holm. Wies. Vcroffentl. Siemens-Konzeni,

1920, I, 107—121. Chem. Zentr., 1921, 92, II.,

251—253.

The anemometer is constituted of a Wheatstone
bridge, two arms of w'hich are formed of verv

thin wires of high temperature coefficient, heated

by an electric current and inserted directly behind

one another in the stream. The leading wire is

cooled by the stream to a greater extent than tli0

second, and the galvanometer deflection thereby

product serves to indicate the magnitude of the

velocity of the stream (c/. J., 1918, 167 T; 1920,
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803 a). The apparatus is applicable to the measure*
meat of the velocities of gases in pipes. If an
obstruction is placed in the pipe, with one arm of

the anemometer on either side of it, measurements
of large velocities may be made. The only im-
portant correction necessary to the indications of

the instrument is that due to alteration of tempera-
ture of the gas. The necessary correction can be
calculated or mechanically compensated, the latter
method eliminating any necessary correction to
within 0‘I% per degree centigrade. The device

call alM be employed for the measurement of high
velocities by by-passing a constant fraction of the
stream over the heat^ wires. The temperature
of the wires is much below that necessary to cause
corrosion of^ the wires due to combustion of dust
or to cause ignition of explosive gaseous mixtures.
Impurities in the gas influence the readings of

the instrument. Thus 1% of illuminating gas ad-
mixed with air reduces the sensitiveness of the
instrument by about 3'5%.—J. S. G. T.

Chlorine and bromine ions; Detection of in the
presence of iodine ions. E. Ludwig. Bui. Soc.

Chim. Romania, 1920, 2, 23—28.

The halogens are precipitated from boiling acid
solution with silver nitrate, the precipitate being
collected and washed free from silver nitrate. It

is then boiled with as small an amount as possible

of N IIO ammonia solution. To a portion of the

liquid a little sodium chloride is added, A tur-

bidity indicates chlorides in the original mixture.
To another portion of the liquid one drop of a
concentrated solution of sodium bromide is added.
A turbidity indicates bromides or a trace of

chlorides in the original mixture. To confirm the
bromides the residue left after treating the precipi-

tate with N j\0 ammonia is boiled with A' /I
Eimraonia solution. The solution obtained is wanned
with zinc and an excess of sulphuric acid. When
the action is complete the liquid is decanted and
tested for bromides by the addition of chlorine
water in the presence of chloroform in the lusual

manner.—W. G.

Acids or bases; Volumetric determination of mix-
tures of

,
and of polybasic acids or bases.

H. T, Tizard and A. R. Boeree. Cbem. Soc.

Trans., 1921, 119, 132—142.

M.4THEMATICAL expressions are developed to eluci-
date the conditions which control the accuracy of

titration of mixtures of acids or of bases, or of
di- or tri-valent acids or bases, which is merely a
special case of the former. In a solution containing
an equivalent of a weak acid HA, and x equivalents
of a weak acid HA^, the dissociation constants of
which are K, and Kj respectively, the indicator
suitable for the titration will be conditioned by the
hydrion concentration, Chj fit the equivalent point.
It is shown that Ch (or Coh in the case of basee) =
>/xK,K„ and the condition of titration of the
stronger acid (or base) to 1 % is that
K,/xKj>2’5x10*, and for titration to 0*1%
Ki/xK2>2'5X10*. These general conditions can
be applied in nearly every case except when solu-

tions are so concentrated that the “ neutral salt”
effect comes into play. The titration of a sin^e
fiL'id or base in presence of water is simply a special
case whore the second dissociation constant K, be-

comes K XV where V is the dilution and Kw the
so-called dissociation constant of water. Here the
condition for titration to 1 % works out to approxi-
mately K, =:2'5X10®. The application of tbe^
principles to the titration of ammonia, ammonia
and aniline, ammonia and ;3-picoline, phenol and
acetic acid, and acetic and chloroacetic acids is

discussed.—G. F. M.

Sydriodie acid - Electro-titration of and its

uie 05 a standard in oxidimetry. W. 8. Hendrix-
son. J. Amer. Chem, Soc., 1921, 43, 14—23.

Iodides may be accurately titrated electro-

metrically with potassium permanganate in sul-

phuric acid solution. The reaction is carried out
in a three-necked bottle, which carries the burette,
a tube for leading in carbon dioxide or air to
agitate the solution, and a bright platinum elec-

trode and the connecting tube of a calomel elec-

trode. The EMF of the .system is determined as the
titration proceeds and the point where there is a
sudden rise of emp is the end point of the reaction.
The reaction is affected by the presence of bromides
and chlorides, but may be still carried out if the
amount of chloride does not exceed that of the
iodide and if the bromide concentration is not more
than 2-5% of that of the iodide. Bichromate and
iodato in .V/50 and A'/20 solutions may be ac-
curately titrated by adding solutions of either
to an^ excess of an iodide in sulphuric acid and
titrating the excess by potassium permanganate.

—J. F. S.

Sulphuric acid; Volumetric deferminafion of .

C. Pezzi. Giorn. Chim. Ind, Appl, 1921, 3,

10-U.
The presence of ferric salts, which tenaciously re-
tain occluded benzidine sulphate, renders invalid
Raschig’s method of eetimating sulphuric acid
volumetricaliy by precipitating it as benzidine sul-

phate and titrating the latter, suspended in water,
with A^/10 sodium hydroxide solution at 50® C.
The author find.s that re.sults accurate to within
about 0*2% may be obtained, even when ferric salts

are present, by titration of the precipitated benzi-
dine sulphate 'with standard sodium nitrite solu-

tion. Two g. of benzidine is dissolved in 750 c.c.

of water containing 3 c.c. of hydrochloric acid, the
solution, when clear, being made up to 1 litre;

O'l g. H2SO4 requires 150 c.c. of this reagent, which
is added, in the cold and with continual stirring, to

I

the sulpliate solution containing hydrochloric acid.

The precipitate is allowed to settle, and the mother-

j

liquor then filtered in small quantities through a

I

double filter-paper on a Buchner funnel; the pre-

cipitate is aHerwards brought on to the funnel,

washed first with the mother-liquor, and finally

several times with hot water, using 15 c.c. in all,

and then rinsed off the paper into a beaker. The
papers are treated in a small beaker with 15 c.c.

of concentrated hydrochloric acid until completely
destroyed, this solution being added to the sus-

pension of the precipitate, w’hieh should be finely

divided and quite free from clots. The whole liquid

is then titrated with NI20 sodium nitrite solution

at 10®—12® G. until, even 15 mins, after the titra-

tion is complete, a drop of the liquid colours potas-

sium iodide-starch paper; 1 c.c. N [20 sodium
nitrite is equivalent to 0’002452 g. HjSOj.—T. H. P.

See also pages (a) 205, Coal (Gray and King).

206, Carbon monoxide (Florentin and Vanden-
berghe); Oil shah (Lomax and Remfrey). 207,

Sulphur in- benzene (Jackson and Richardson).

209, Tar oils (Lazar); Phenol (Rodillon). 213,

Sulphide dye baths (Herbig). 215, Chlorine in air

(Matignon). 222, fi'ponffi/ plafinuiu (Feulgen). 223.

Thermo-elements (Pfleiderer, also Fischer and
Pfleiderer). 226, Tuny oil (Gardner); Sulphonated
oils (Hart, also Bumcke). 230, Bating materials

(Thomas); Plumping power of tannery solutions

(Claflin). 231, Chrome-tanned leather (Hou);
Pi/rojcylin roniposifions (Lorenz); *Sioj7 reuefton

(Fisher). 232, Phosphate tn soils (Shedd); Super-
phosphate (Muller). 233, Sucrose, dextrose, and
Icevulose (Vosburgh); Cuprous oxide (Sarma). 235,

Lactose in mdk (Adriano)
;

Smelling of colloids

(Liiers and Schneider). 236, Eitrates and nitrites
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in water (Escaich); Hardness of woter (Kri^eri;

MorphineWnrie). 237

nhicol (Grignard and others). 238, ^ante com

pounds (Cordebard); Cineol (Sage and Kettle, also

Cocking).

Patents.

Membrane filters. G.P. 329,060 and 329,117. Seel.

Patent list.

TIib dataa eiven in this list ate, in the ease oi Applica-

tione'fer Pafflthoa. of aPPbffW™- Om°I
Complete Speoificationa acoepted, those of the ummM
Jo^sr in which the aooeptanco la annoMoed. Complete

Specifioatione thus adrerteed as aweptM ^
BMction at the Patent Office i^ediately, and to oppoai

tion within two months of the date aiven.

I.—GENERAL; PLANT; MACHINERV.

Applications.

Backstrbm and Cederberg. Apparatus for carpr-

ing out highly exothermic catalytic reactions be-

tween gases. 8090. Mar. 15.

Bale. Kiln. 9101. Mar. 24

Ballard. Furnaces. 8846. Mar. 22.

Barher. Means for recovering colloidal matter

from liquids. 8809. Mar. 22.
. ..

Bouverv and Conort. Selt-lubricating anti-

friction products. 8534. Mar. 18. ^^3.^.)
Broadfc. Crushing machines etc. 7623. Mar. lU.

Davis. Evaporators, feed-water heaters, etc.

A^72 Mar 19.

Diiffield and Longbottora. Rotary furnaoes.

^^Mting*'^' Process for drying material to be

ground in revolving drums. 80^. Mar. 14. (Den-

mark, 22.3.20.)

Fooks. 7664. See II.

Gensecke, and Metallbank u. Metallurgische Ges.

Utilisation of waste heat. 7886. Mar 12.

Henshilwood and Wood. Non-conducting material

for steam boilers etc. 8027. Mi^. 15.
. „

Heylandt Ges., and Lnruh. VyVl’
fying air etc. 7818. Mar. 11. (Oer., 2S.7.20.)

Mason. 8324. See II. o
Mauss. Heat treatment of liquid. 74<A Mar. 8.

Mauss. Treating liquids with gases. 74jj. Mar. 8.

Mauss. Vacuum separation of colloidal matter

from liquid mixtures. 7457. Mar. 8.

Mauss. Centrifugal decanters. 74o8. Mar 8.

Petsch and Still. Distillation columns. 8150.

^Petzei. Bodies for filling columns, towers, etc.

through which gas is pas^ in

to liquid. 8274. Mar. 16. (Swita., 17.3.20.)

Steiener. Kilns. 8303. Mar. 16.

Tesla. Production of high vacua. 9098. Mar. 24.

Torrance, and Torrance and Sons. Grinding-

miUs. 7770. Mar. 11.

Whitfield. Drying-apparatoe. 8966. Mar.

Winzer. Continuous-muffie furnaces or kilns.

^with^r’(Deuts. Evaporator A.-G.).

heat contained in fuel residues of furnaoes. 7317.

Mar. 7.

Complete Specifications Accepted.

10,174 (1919). Heeley. Distillation furnaces.

(159’908.) Mar. 23. „ .

24,721 (1919). British Oxygen Co., and others.

^*26^ (1919). De Haen Chem.

Method of making filter elements. (134,228.)

Mar. 16.

27 468 (1919). Maclachlan, Stewart, and Clark.

Boiling-pans and mixing-machines. (159,924.)

Mar. 2.3. i
• • c

27,622 (1919). Seymour. Pulverising or fine-

grinding. (159,925.) Mar. 23. a i v
30,502 (1919). Nitro-Fixation Synd., and Jenkins.

^*31,324(1919). Imbery. Furnaces. (160,247.)

^I^\l920). Beyer. Ring furnace and drying

plants. (160,328.) Mar. 31.
i ni t

7648 (1920). Blanch. Separating soluble trom

insoluble matter. (160,081.) Mar. 2^
16,113 (1920). Elektro-Osmose A.-G. I^hmg

vegetable, animal, or mineral matter. (145,045.)

^17 759 (1920) Cramm. Grinding or crushing

mills’. (145,599.) Mar. 23.

20 008 (1920). Balthasar. Jets for evaporating

liqui’ds. (147,953.) Mar. 16.

20 078 (1920). Schranz. Concentrating-apparatus

for Mparating substances according to their specific

gravity. (148,168.) Mar. 16.

20^111920). Danbardt. Filter for dry-cleaning

gases and vapours. (148,^.) Mar. 23.

1I_FUEL- GAS; MINERAL OILS ^AND

WAXES;’ DESTRUCTIVE DISTOLATION;
HEATING; LIGHTING.

Applications.

Alexander. Kilns for drying and distilling fuels

etc. 8144. Mar. 15.

Bates. Fuel. 8164—8171. Mar. 16.

Corthesy. Extracting gases from hydrocarbons

etc 8^9. Mar. 16. ,,
Cutler and Meade. Gas-producers. 9210. Mar 24.

Davidson. Retorts for distilling coal etc. 87iJ.

^^Fergiison and Highett. Producing and ut^ising

combustible gases for heating.
,

9177. Mar. 24.

Fooks. Heat-treating bodies m a retort etc.

^^IneU Treating bituminous shales. 7557. Mar. 9.

Glover, West, and West’s Gas Improvement Co.

Settings for vertical retorts. 7568. Mar. 9.

Goold (Universal Oil Pn^ncts Co.). Cracked

petroleum oils and process of producing same. 774i

.

^Helps. Gas manufacture. 8631. Mar. 19.

Hird. Apparatus for carbonising coal, shalCj

**lUim^rth^^’*Pr^uction of smokeless fuels and

"’KimW^nd^aikCT. Destructive distillation of

ehale otc. 8268. Mar. 16.
\rai- fi

McDonald. Manufacture of gas. 7407. Mar. o-

^^Ma’ri^ (Stephens Engineering Co.). Processes of

oxidising fuel. 7897, Mar. 12. ,

Mason. Retort internally heated by gaseous fuel

^Morg* n, and Thermal Industrial and Chenima

Research Co. Treatment of peat etc. 788

^Murray. Plant for compressing peat. 7312

^Murray. Gas-producers using peat. 7313.

^^N^sfield. Desulphurising oils. 9157. Mar. M-

Parrish, and South Metropolitan Gas CT. RiiU

ing spent oxide from gas etc. 758^ Ma .

Parker Gas-producers. 8804. Mar. 22.

Paterson, Smith, and Tulloch. Gas-producer

.

®^lkn^n*'and Vielle. Manufacture of hydro-

carbons from coal etc. 9053. Mar. 24. (

24.3.20.)
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Preston. Becorery of ammonium compounds from
coal etc. 7237. Mar. 7.

Rigby. Treatment of peal. 8S39. Mar. 19.

Rollason. Manufacture of water-gas. 7248.

Mar. 7.

Wthers. 7317. See I.

Complete Specifications Accepted .

16,364 (1915). Planiawerke A.-6. Arc-lamp

electrodes. Mar. 16.

13,638 (1917). Felt. Purification of illuminating

and other gases. (159,905.) Mar. 23.

15,758 (1918). Soc. Indus, do Prod. Chimiijues.

Recovery of ammonia from coke-oven and like gases.

(127,549.) Mar. 23.

10,174 (1919). Heeley. See 1.

24,605 (1919). Holes and Manley. Cracking of

hydrocarbon oils. (160,200.) Mar. 31.

24,804 (1919). Gratae. Gas manufacture.

(160,202.) Mar. 31.

29,491 (1919). Fleming. Condensing and treat-

ing distillates from oil-cracking stills. (109,574.)

Mar. 16. „ • c i

31,074 (1919). Davidson. Preparation of peat

fuel for producer or other gas. (159,996.) Mar. 23.

31,138 (1919). Goold (Universal Oil Products

Co ). Converting heavy into lighter hydrocarbons.

(160,236.) Mar. 31.
, .

31,820 (1919). Dale. Coal and like briquettes.

(160,279.) Mar. 31. c r, j
1392 (1920). South Metropolitan Gas Co., and

Gair, Incandescent gas mantles. (160,040.)

Mar. 23.

1550 (1920). Leadbeater. Manufacture of arti-

ficial fuel. (160,042.) Mar. 23.

4232(1920). Bourdon. Gas-purifying apparatus.

(139,758.) Mar. 16. „ ,

7783 (1920.) Hislop. Fuel. (160,083.) Mar. 23.

10,446 (1920). Jackson (Internat. Gasoline Pro-

cess Corp.). Apparatus for distilling oils or other

fluids. (159,774.) Mar. 16. ^ .

16,905 (1920), Farbw. vorm. Meister, Lucius, u

Briining. Manufacture of methane. (146,114.)

Mar. 16.

19,202 (1920). Oswald and Brown. Apparatus

for extacting oil from oleiferous sandstone shale etc.

(160,114.) Mar. 23.

HI.—TAR AND TAR PRODUCTS.

Applications.

.\dam, Lewcock, Galbraith, and Siderfin. Pro-

duction of aminophenols etc. 8604, Mar, 19.

Adam, Galhraith, Siderfin, and Tallantyre.

Plastic material, and process of preparing same

from tar distillates. 8605. Mar. 19.

Bonn, Bonn, and Benn. Tar distillation etc.

stills. 8432. Mar. 18.

Caspar! and Warburton. Manufacture of ben-

zene monosulphonic acid. 7830. Mar. 12.

Complete Specifications Accepted.

18,943 (1920). Meister, Lucius, u. Briining.

Manufacture of pyridine bases. (147,000.)

Mar. 23.

23,569 (1920). Anderson and Meikle. Treatmg
mineral tars other than coal tar. (159,802.)

Mar. 16.

IV.—COLOURING matters AND DYES.

Application.

Imray (Soc. Chem. Ind. Basle). Manufacture of

chroraiferous complex organic compounds and ot

chromiferous azo dyestuffs therefrom. 8516.

Mar. 18.

V.—FIBRES: TEXTILES; CELLULOSE;
PAPER.

Applications.

British Cellulose and Chem. Manuf, Co., and
Lely. Apparatus for spinning artificial threads etc.

7771. Mar. 11.

Carpmael (Bagley and Sewell Co.). Manufacture
of paper. 8282, 8394, 8395. Mar. 16 and 17.

Dreyfus. Manufacture of solutions or prepara-
tions having a basis of cellulose derivatives. 8684.

Mar. 21.

Dreyfus. Manufacture of products from cellu-

lose derivatives. 8685. Mar. 21.

Fort, Mackenzie, and Robinson. Treatment and
purification ot yarns and fabrics composed of vege-

table fibres. 8069. Mar. 15.

Green. Compositions of cellulose acetate and
nitrate. 8348. Mar. 17.

Kershaw and Zdanowieh. Manufacture of film-

coated fabrics etc. 8968. Mar. 23.

Little, Inc. Cellulose derivative and process of

preparing same. 7569. Mar. 9. (U.S., 10.4.20.)

Little, Inc. Preparation of cellulose butyrate.

7570. Mar. 9. (U.S., 26.7.20.)

Complete Specifications Accepted.

9789 (1918). Mayfield. Treatment of silk and
other varns to be worked up into fabrics. (159,907.)

Mar. 23.

22,187 (1919). Carlsson and Thall. Reducing the

viscosity of solutions of nitrocellulose and its com-

positions, (136,141.) Mar. 23.

30,219 (1919). Dreyfus. Manufacture of plastic

masses. (160,225.) Mar. 31.

1355 (1920). Naefe. Protecting woollen fabrics

from moths. (160,039.) Mar. 23.

3.342 (1920). Newsprint Reclaiming Corp. Re-

moval of printers’ ink from printed matter.

(138,628.) Mar. 31.

16,458 (1920). Folien u. Flitterfabr. A.-G. Pro-

cess for obviating the high inflammability of cellu-

loid. (145,430.) Mar. 16.

18,477 (1920). Jeroch and others. See XII.

19,316 (1920). Zellstoff-Fabr. AValdhof, and

Schneider. Charging cellulose boilers etc. (147,417.)

Mar. 31.

VI.-BLEACHING ;
DYEING; PRINTING;

FINISHING.

Applications.

Aris. Employment of mordants in dye industry-

9192. Mar. 24.

Burgess, Ledward, and Co., and Harrison. Dye-
ing acetylcellulose. 8648. Mar. 21.

Fish, Gass, Hammond, and Jackson and Bro.,,

Ltd, Dyeing-apparatus. 9040. Mar. 24.

Hatfield and Restall. Dyeing etc. processes.

7247. Mar, 7.

lice. Machines for dyeing banks etc. of yarn-

8591. Mar. 19,
, , , .

Schofield. Sulphur bleaching of wool fabrics.

7926. Mar. 14.

Taylor. Machines for dyeing and padding or

treating fabrics etc. 7367. Mar. 8.

Complete Specifications Accepted.

26,565 (1919) and 17,823 (1920). Petrie and Board-
man. Dyeing apparatus. (159,548.) Mar. 16.

26,881 (1919). Calico Printers’ Assoc., Ashton,

and Nelson. Printing textile fabrics. (159,552.)

Mar. 16.

10,429 (1920). Nagelin. Apparatus for treating

textiles in hank form by means of circulating liquid.

(152,299.) Mar. 23.
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16 409 (1920). Wioland. Dyeing and Weaching

apparatus. (146,9450 Mar. 23.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

Benko. Manufacture of iodine etc. compounds.
9203. Mar. 24. (Hungary, 1.6.20.)

Bloxam (Edwards). Treatment of mineral phos-
phate. 9171. Mar. 24.

Broadbridge, Edser, and Sellers. Treatment of

caliche. 75^. Mar. 9.

Carpmaei (Bayer u. Co.). 8393. ^ee XIII.
Chem. Fabr. Griesheim-Elektron, and Reitz.

Rendering calcium hypochlorite stable. 9025.

Mar. 23.

Chem. Fabr, Weissenstein. Process for distilling

sulphuric acid. 8988. Mar, 23. (Austria, 21.5.20.)

Duets. Gold- u. Silber-Scheide-Anstalt, and Lieb-
knecht. Generation of hydrocyanic acid. 8147.

Mar. 15.

Evans, Parrish, Weight, and South Metropolitan
Gas Co. Manufacture of ammonium sulphate.

8515. Mar. 18.

Goldschmidt. Manufactureof magnesium chloride.

7597, Mar, 9. (Norway, 29.3.20.)

Jones and Kelly. Production of alkali penta-
borates direct from boron ores. 7879. Mar. 12.

Nitrogen Corp. Production of sodium bicarbon-

ate. 7408. Mar. 8. (U.S., 11.3.20.)

Parrish and others. 7588. See II.

Phillipaon and Thwaite. Sulphate of ammonia
drier and neutraliser. 7754. Mar. 11.

Prest-on. 7237. See II.

Soc. I’Air Liquide. Production of sodium bi-

carbonate and ammonium chloride. 8133. Mar. 15.

(Fr., 17.3.20.)

Complete Specifications Accepted.

15,756 (1918). Soc. Indus, de Prod. Chim. See II.

29,293 (1919). New Jersey Zinc Co. Manufac-
ture of zinc oxide. (137,513.) Mar. 16.

29,539 (1919). New Jersey Zinc Co. Production
of metal oxides and other compounds of metals.

(149,927.) Mar. 16.

29,754 (1919). Reid. Concentration of sea water.

(159,592.) Mar. 16

30.816(1919). Newall. Nee XI.
30,950 (1919). Collins. See X.
32,763 (1919). Loring. See XI.
5040 (1920). Kilburn (Norske Akt. f. Elektro-

kemisk Ind.). Removal of iron from solutions of

alumininm sulphate, nitrate, or chloride. (139,470.)

Mar. 16.

11,814 (1920). Hauenschild. See IX.

16,209 (1920). Badische Anilin u. Soda Fabr.

Manufacture of the hydrogen-nitrogen mixture in

the synthetic production of ammonia. (145,058.)

Mar. 31.

25,423 (1920). Zack. Separation of oxygen and
nitrogen. (152,643.) Mar. 16.

VIIL—GLASS; CERAMICS.

Applications.

Arnold and Langwell. Manufacture of glass.

7963. Mar. 14.

Gaved. Recovery of china clay. 7792. Mar. 11.

Marks (Lava Crucible Co. of Pittsburg). Pro-
duction of ceramic articles. 7402. Mar. 8.

Stubbs. Bleaching earthy materials. 7898.

Mar. 12.

Complete Specifications Accepted.

18,283 (1919). Marlow. Gas-fired oven or kiln

for making tiles, pottery, etc. (169,522.) Mar. 16.

Wpril 15
^

Drjiiij
20,763 (1819) and 5698 (1930). Grace.

china clay etc. (159,525.) Mar. 16.

28,886 (1919). Card. Gaa-fired glass-melti.,™
' furnaoea. (159,SS9.) Mar. 18, ”

31,877(1919). Laycock and Laycock. Annealin'^

lehrs or kilns for glass etc. (160,982.) Mar. 31.

2077 (1920). Osmosis Co., Laurie, and Ormandy.
Mannfacture of refractory artiolea from china clay

(159,737.) Mar. 16.

12,143 (1920). Dimitri and Delaunay. Eefractor.v

and insulating product. (142,512.) Mar. 31.

IX,—BDILDING MATERIALS.

Appucations.

Brown and Earle. Mixing and application of

slag cement. 9138. Mar. 24.

Merz and McLellan, and Weeks. Cement manu-
facture. 8408. Mar. 17.

CoMPLEiB Specifications Accepteu.

30,382 (1919). Harden. Acid-proof and in-

sulating materials. (169,968.) Mar. 23.

11,814 (1920). Hauenschild. Burning or cal-

cining cement materials, magnesite, etc. (159,780.)

Alar. 18.

X.—-METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applications.

Ampere Ges., Diegenthaler, and Eothe. Manu-
facture of molvodenum or its alloys. 7906. Mar. 12.

(Ger., 12.3.20.)

Ballantine. Manufacture of ferrochrome alloys.

8834, Mar. 17.

Canning, and Canning and Co. Electroplating

apparatus. 7896. Mar. 12.

Coles. Apparatus for sherardising. 7256. Mar. 7.

Craig, Pearson, and Durelco, Ltd. Reduction of

oxides of tungsten and molybdenum. 8858. Mar. 22.

Elliott. Manufacture of wrought iron and steel.

7353. Mar. 8.

Franz. Flotation processes of dressing ores.

7451. Mar. 8.

Franz. Destroying froth formed in flotation pro-

cesses. 7452. Mar. 8.

Franz. Comminuting orea etc. 7453. Mar. 8.

Gillcepie. Manufacture of metallic powders.

8705. Mar. 21.

Goskar and Hitch. Compositions for case

hardening iron and steel. 9163. Mar. 24.

Holstrom and Malmberg. Determination of per

centage of carbon in iron and steel. 7797. Mar. U
Liebreich. Electrolytic separation of chromium

7425. Mar. 8. (Ger., 8.3.20.)

Madsen. Electro-deposition of metals. 7297

Mar. 7.

Paez. Production of alloys. 8529. Mar. 18.

(U.S., 18.3.20.)

Paez, Producing high temperatures and roduc'

ing refractory oxides. 8530. Mar. 18. (U.S.,

19.3.20.)

Passalacqua. Soldering aluminium. 9207.

Mar. 24, (Fr., 11.6.20.)

Perez. Decomposition of mercury. 7542. Mar. 9

Perkins! Metallurgy of oxidised iron ores etc

8624. Mar. 18.

Ramsden, and Shropshire Mines, Ltd. Treatment

of ores. 8818. Mar. 22.

Schaufelberg. Anticarbonising paint for case-

hardening mild steel and iron. 8977. Mar. 23.

Steen. Granulating and separating moisture from

slag. 8994. Mar. 23.

Taylor. Cupola furnaces. 9068. Mar. 24.

Vautin. Treatment of iron ores. 8522. Mar. 18-
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Manttfactura o! ferio-

Mat. 18.

Mar. 24. (Ger., 24.3,20.)

CouFiiETE Spsoitications Accepted.

5398 (1918). Efitelle. Elecltdytic ptoduction oi

iioD ana ils allots. (159,906.) Mai, 23.

24,721 (1919). BiitUh. (kygen Co., Bray, and Bal-

four. Furnaces for subjecting ores etc. to the action

of gases etc. (159,530.) Mar. 16.

25,687 (1919). Kjellberg. Treatment of minerals

or products containing iron, titanium, and

vanadium. (169,532.) Mar. 16.

26,136 (1919). Armstrong, Whitworth, and Co.,

McGuckin, and Smalley. Copper alloys. (159,537.)

^^29,216 and 31,761 (1919) and 1137 (1920). Bal-

lantine. Production of ferrochrome alloys.

(159,568.) Mar. 16.
. „ , , , ,

.

30,502(1919). Nitro-FixationSynd.,and.Tenkms.

Manufacture of catalytic iron or catalysts contain-

ing catal3rtio iron. (159,960.) Mar. 23.

30,950 (1919). Collins. PuriOcation of tin or

production of tin salts from crude tin. (159,659.)

Mar. 16.

10 756 (1920). British Thoinson-Houston Co.

(General Electric Co.). Tungsten alloy. (160,373.)

^^17,388 (1920). Krupp A.-G. Production of low-

carbon terrochromium. (145,709.) Mar. 16.

21,155 (1920). Phillips and Arnold. Solder.

(159,797.) Mar. 18.

XI—ELECTRO-CHEMISTRY.
Appuoations.

Canning. 7896. See X.
Case. Photo-electrio cells. 8943—4. Mar. 23.

Coulson. Accumulators. 7781. Mar. 11.

Darimont. Primary cells. 8256. Mar. 16.

Elektrizitats A.-G. vorm. Schuckert u. Co. Elec-

trolytic cell. 7973. Mar. 14. (Ger., 14.6.20.)

Liebreich. 7425. See X.
Madsen. 7297. See X,

.

Marks (Akt. Kfafveindustri). Heating material

in electric furnaces. 9191. Mar. 24.

Plauson. Carrying out electrochemical reactions.

3131-2. Mar. 24.

Vogel. Electric storage cells. 8736. Mar. 21.

Wade (Hazlett Storage Battery Co.). Manufac-

ture of storage batteries. 9024, Mar. 23,

Complete Sfecipications Accepted,

5398 (1918). Estelle. See X.
30,382 (1919). Harden. See IX.

•30,816 (1919). Newall. Electric furnaces tor cal-

cining magnesia etc. (160,231.) Mar. 31.

,32,763 (1919). Loring. Electrodes for oxidrsing

nitrogen. (159,709.) Mar. 16,

638 (1920). Allison (Narabayashi). Filling for

storage batteries. (160,317.) Mar. 31.

7664 (1920). Marks (Scovill Manuf. Co.). Electric

furnaces. (160,082.) Mar. 23.

12,143 (1920). Dimitri and Delaunay. See VIII.

12,567 (1920). Allen. Electrodes for storage

batteries. (159,782.) Mar. 16.

17,348 a920). Pechkranz. Elcctrolysers.

(146,184.) Mar. 31.

XII.—PATS; OILS; W'AXES.

Applications.

Clifford. Soap. 8602. Mar. 19.

Gleitz. Removal of acids from glycerides. 8908.
Mar. 23.

Keys and Maepberson. Antiseptic and insecti-

cidal soap etc. M40. Mar. 15.

Am.
ve!tf

Engineering Co. ManuiactuTe o5 eoap.
8264. Mat. 16. (M.S., 1.4.20.)

Schiebt. Manufacture of synthetic waxes. 8408.
Mar. 17.

Soc. Anon. VOxbydrique Frangaise. Removal of
catalysts from oils and fatty bodies treated there-
with. 8622. Mar. 19. (Fr., 20.3.20.)

Tseng. Manufacture of transparent soap. 8428.
Mar. 18.

Complete Sfecutcations Accepted.

29,705 (1919). Bolton and Lush, Neutralisation
of fatty acids in fats and oils. (159,587.) Mar. 16.

1113 (1920). Niessen. Apparatus for treating
mixtures of fat and glue water derived from boil-

ing and drying organic substances. (137,842.)
Mar. 23.

18,477 (1920). Jeroch, and Reichsausschnss fur
pflanziiche u. tierischc Oele n. Fette. Manufacture
of fat from spent sulphite cellulose lyes. (146,430.)
Mar. 31.

XIIL—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Appucaiions.

Boularan. Paint etc. 8513. Mar. 18.

Carpmael (Bayer u. Co.). Manufacture of litho-

pones and barium hydroxide. 8393. Mar. 17.

Gunther. Oil and varnish colours soluble in water.

7286. Mar. 7.

Locke. Coating-materials. 9197. Mar. 24.

(U.S., 24.3.20.)

Parker. Water paint. M57. Mar, 24.

Waele. Inks, pigmenting etc. compositions.

8608. Mar. 19.

Complete Specifications Accepted.

26.426 (1919). Ivinson and Roberts. Composi-
tion impervious to oils, spirits, water, etc.

(159,,542.) Mar. 16,

26.427 (1919). Ivmson and Roberts. Anti-
corrosive paint or composition, (159,543.) Mar. 16.

31,392 (1919). Vickers, Ltd., loco Rubber and
Waterproofing Co., and Nuttall. Condensation of

phenolic bodies with aldehydic compounds.
(160,258.) Mar. 31.

1814 (1920). Dunham. Production of dry, water-
soluble products -from karaya gum. (160,045.)

Mar. 23.

7489 (1920). Poolcy and Stevens. Extraction of

gum from grass trees. (160,080.) Mar. 23.

18,079 (1920). Dahl. Apparatus for making
white lead, (160,395.) Mar. 31.

28,124 (19^). Fitzgerald. Lithographic inks,

(159,809.) Mar, 16.

XIV,—INDIA-RUBBER
;
GUTTA-PERCHA.

Applications.

Bilbrough. Manufacture of rubber sponges, paints,

solutions, and adhesives, etc. 8355. Mar. 17.

Bouvery and Conort. Recovery of rubber. 8533.

Mar. 18. (Fr., 26.3.20.)

Davidson. Preparation of raw rubber. 7563.

Mar. 9.

Wheatley. Heat vulcanisation of rubber. 8313.

Mar. 17.

Complete Specipicatione Accepted.

29,930 (1919) and 1691 (1920). Davidson, Manu-
facture of rubber. (159,W3.) Mar. 16.
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ised rubber. (159,987.) Mir. Al. nm (1630). LombtOi. SuXX
Oil:

XV.-LEATHER; BONE; HORN; OWE.

ApPLICiTlONS.

Dobson. Composition for dyeing or colouring

leather etc. articles. 9169. Mar. 24.

Jones. Insoluble size. 7716. Mar. 10.

Strain. Manufacture of sheet gelatin. 8071.

M,-ir. 15. /

Complete Specifjcations Accepted.

23,347 (1919). Fairrie. Drying leather etc. by
means of gases. (160,197.) Mar. 31.

30,516 (1919). Gilardini. Apparatus for rapid

tanning of hidee and skins. (160,422.) Mar. 31.

1113 (1920). Niessen. See XII.

XVI.—SOILS; FERTILISERS.

Application,

Roberta. Manufacture of fertilisers. 8732.
Mar. 21,

Complete Specification Acoepted.

6539 (1920). Chemical (Construction Co,

Apparatus for making superphosphate of lime and
similar compounds. (139,803.) Mar. 31.

XVII.—SUGARS; STARCHES; GUMS.

Applications.

Acree. Converting wood into sugar etc. 8492.

Mar. 18. (D.S., 25.3.20.)

Bloxam (Kantorowicz). Manufacture of starch

paste. 8989. Mar. 23.

Bloxam (Kantorowicz). Manufacture of an ad-

hesive from potato starch. 89M. Mar. 23.

Mauss. Treatment of sugar juice. 7456. Mar. 8.

XX.—ORGANIC PRODUCTS; MEDICUfsi
SUBSTANCES; ESSENTIAL OILS.

^

Applioationb.

Acree. Converting wood into mucic arid oi

8493. Mar. 18. (U.S., 25.3.20.)

Barrett Co. Alanufacture of formaldehvdr

Sm. Mar. 16. (U.S.. X.5.20.)

Bloxam (Cbem. Fair. Griesbeim-EIektron],

Manufacture of liquid esters of phosphoric acid

8825. Mar. 22.

Imray (Soc, Cheni. Ind. Basle). 8516. See IV.
Mond (Metallbank u. Metallurgische Ges.).

Evaporating, concentrating, and drying urea solu-

tions. 8343. Mar. 17.

Thron, and Verein. Chininfabr. Zimmer u. Co.
Manufacture of 0-alkyl derivatives of hydro-
cupreine. 8298. Mat. 16.

Wallis. Extraction of thymol. 8485. Mar. 18.

Complete Specipications Accepted.

3384 (191D. Elektro-Osmose A.-G. Purifying
and enriching immunising serum. (104,688.)

Mar. 16.

10,050 (1919). Marks (New Jersey Testing
Laboratories). Production of reactive acid liquor

alcohols, esters, etc. from olefine hydrocarbons.

(160,185.) Mar. 31.

30,706 (1919). Fabr. Prod. Chim. Thann et Mnl-
house. Manufacture of borneol. (144,604.) Mar. 31.

8276 (1920). Lombaers. Extraction of caffein

from coffee beans. (144,998.) Mar. 23.

14,516 (1920). Chem. Fabr. Griesbeim-EIektron
Manufacture of acetaldehyde from acetylene.

(143,891.) Mar. 31.

XXL—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Complete Specification Accepted.

30,541 (1919). Grant, Decolorising and purify-

ing sugar, (159,640.) Mar, 16.

XVIII.—FERMENTATION INDUSTRIES.

Applications.

Briscoe. Brewing beer etc. 7945. Mar . 14.

Seligman. Vessels for brewing beer etc. 8396.

Mar. 17.

XIX.—FOODS: WATER PURIFICATION;
SANITATION.

Applications.

Barnes and Hyatt. Purification and clarification

of water or treatment of sewage. 7813. Mar. 11.

Daw. Treatment of factory waste etc. 7305.

Mar. 7.

Dorr Co. Treatment of sewage. 8275. Mar. 16.

(D.8., 31.7.^.)
Dorr Co. Apparatus for treating sewage. 9015.

Mar. 23. (U.B., 14.10.20.)

Heys and Maepherson. 8040. See XII.
Rothe. Production of a food containing aerobic

bacteria. 8800. Mar. 22.

Shields. Foodstuff. 8565. Mar. 19.

Soc. Anon, de Prod. Chim. Etabl. Maletra.
Manufacture of a fungicide and insecticide. 7959.

Mar. 14. (Fr., 13.3.20.)

Complete SPECirioAnoNs Accepted.

27,401 (1919). Barbet et Fils et Cie. Concentra-
tion of fruit juice in the manufacture of grape
honey and fruit syraps. (136,U6.) Mar. 23.

Applications.

Drysdale, Powell, and Wood. Sensitised photo-

graphic films. 8107. Mar, 15.

Hamburger. Photographic processes. 8969.

Mar. 23.

Kelley. Treating and dyeing photographic
images. 7788. Mar. 11. (U.S., 25.4.18.)

Lage. Producing photographic plates for indirect

tri-colour photography. ^90. Mar. 19.

Martinez. Direct-colour photography and/or
kinematography. 7517. Mar. 9.

Martinez, (jolour kinematography by interfer-

ence of rays. 7522. Mar. 9.

Obergassner. Producing opaque photographs in

natural colours. 8695. Mar. 21.

XXIL—EXPLOSIVES; MATCHES.

Complete Specifications Accepted.

18,183 (1920). Herz. Explosives. (145,791.)

Mar. 23.

18,195 (1920). Dubrisay. Manufacture of damp-
proof matches. (145,798.) Mar. 23.

XXIII.—ANALYSIS.

Applications.

Cammell, Laird, and Co., Carter, and Ramsay.
Pyrometers. 7511. Mar. 9.

Holstrom and Malmberg. 7797. See X.
Taylor. Refractometers. 8322. Mar. 17.

Complete Specieication Accepted.

13,884 (1916). Aktiebol. Ingenibrsfinna F. Egnelt
Gas-analysing apparatus. (106,266.) Mar. 16,
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Seat of liquidt; Apt^raius for utilising the
for heating other hquids. E. Wirth-Frev E P
125,368, 31.3.19. Conv., 12.4.18.

Vapocb of a liquid contiuned in one vessel is passed
into a liquid contained in another vessel by means
of a suction and compression pump between the
two vessels, or by means of a vacuum pump drawing
from the top of the second vessel. Several vessels
may be interconnected, so that heat may be trans-
ferred from any one to any other, and air may be
bubbled throu^ both the liquids to assist the
orocess.—B. M. V.

Drying material containing liquid; Process and
apparatus for . G, Schjelderup. E P
139,478, 23.2.20. Conv., 24.2.19.

1 DKVEB, specially suitable for ore flotation concen-
,
rates, is formed of a scries of superposed metallic
learths somewhat similar to a mechanical roaster,
he material being rabbled from circumference to
entre and nice versa on alternate hearths. The
apour arising from the material being dried is

Irawn off, compressed, and returned to the in-
eriors of the hearths, where it condenses and gives
ip its heat to the material; the vapours pass up-
-’ards through all the hearths in succession,
ountercurrent to the material being dried, and to
fford the initial heat to prevent condensation in
he drying chambers the material is preheated,
art of which heat may be derived from the heat
emaining in the condensed liquid. The admission
f wet and withdrawal of dry material may be
ffected through airtight doors so that there is no
)ss of dust or vapour.—B. M. V.

>rying-stoves and the like; Oas-fired W
Muirhead. E.P. 159,393, 13.1.20.

DBVOTG chamber is connected with a pair of
ingitudmal regenerators below by a series of
penings along each side at the bottom. Gas is
urned m one of the regenerators, and the hot
as passes transversely across the drying chamber
> the other regenerator, which is thus heated,
he mnctions of the two regenerators may be re-
2rsed by dampers controlling the air and cas
assages,—W, F. F,

Sarducci. U.S.P. 1,368,537,
15.2.21. Appl., 19.1.20.

[aterial is placed in _a drying room through which
carnage travels horizontally. The carriage com-
'ises a casing with a horizontal top, in which are
)eTimgs arranged in lines transverse to the path
tn^D casing, -and an internal propelling device
icn caus^ a^ circulation of air through the casing

la around a horizontal axis in the room. i

—W. F. F,
i

IE air to be heated and the heating gases flow
chambers constructed of parallel

® opposite sides of alternate chambers
bhe paths of the air and of the

g gases cress one another at right angles

—L. A. C.

IjOT drying yeast

with a slit through which

unected
““PPbed to the drying surface, is

oess mot ®^®''flow tube which returns
material to the reservoir.—L. A. C.

[April 30, 1921.

'^ith simxd-

thrma[;rml.-L a'c™

^“mbsTaJc7s or ignition of

Farh^hr Mposurc to a direct fire.

'i®
‘^"®‘^ *''® enclosed in drumswhich, by means of rings running on rails aremade to irove down the inclined hearth of a furnace.

tent, tl”
1*'“™ ®®’'''®® ‘e beep the con-tents thoroughly mixed.—A, B. p.

Dryers; stirring apparatus for revolving tube

®”nber cross-

St Horton tt^” ’f
it. eo

11,0 ® t revolution of the tube it rolls roind

stt+tm ^1,“?*' ‘be contents up, but
stirs tl^m about. Means are provided to preventthe roller from falling out of the tute.—A. K. P.

Separating solid substances from gases and vapoursmore especially blast furnace gases; Apparatus

uD TTo'i.on ,o“i®®be Maschinenfabrik A.-G.
E.P. 148,802, 10.7.20. Conv., 2.12.18.

The filtering surfaces are built up of a number of
units, which can be withdrawn individually or ingroups a number of rings of such units being
assembled one above the other, so as to form a
central outlet conduit for clean gas. The sectional
plan view may be similar to a cog wheel with verydeep teeth.—B. M. V.

FAectnml treatment of gases; Apparatus for

i'P
Precipitation Co!

An electrical precipitator for removing suspended
particle from gases comprises vertical collecting
electrodes consisting of tubes or plates of relativel?
large cross-wction and discharge electrodes consist-
ing of smooth bars, rods, or twisted square rods of
metal, of relatively small cross-section, arranged
about a common axis within or between the collect-
ing electrodes. The discharge electrodes are sup-
ported at their upper or lower ends only. Matter
deposit!^ upon the collecting and discharge elec-
troHis 13 dislodged therefrom by blows delivered
by hammers to plates mounted on and between ad-
jacent collecting electrodes and to the supports of
the discharge electrodes. Means are provided
whereby such blows may be delivered without in-
terrupting the electric current.—J. S. G. T.

Discharge electrode for high-tension current used
in the purification of gases or vapours H
Zschocfce. G.P. .331,381, 21.10.19.

Met.a^ic bands in the form of rings or helices arewound upon the two limbs of a U-shaped, per-
forated hollow body, so that there is a narrow gap
betiyeen adjacent windings, through which either
purified or unpunfied gas may be passed. When
the gas 13 not heayUy charged with dust particles
the unpunfied gas is fed to the interior of the elec-
trode. In other cases, as, for example, when the
gas IS heavily charged with dust particles whichmight choke up the narrow slots, a small current
of punned gas is fed to the electrode, while thecrude gas is fed longitudinally between the dis-charge and precipitating electrodes.—J S 6 T
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ElectTode for ust in the [eleetrical] depoiition of
dust. H. Thein. G.P. 331,690, 20.8.19.

This electrode is constituted of a flexible hollow
body such as metallic tubing.—J. S. G. T.

Electrical purificaiion of gases; Process for the '

removed of dust deposited in the . H.
Zschocke. G.P. 332,110, 5.11.19. Addn. to
329,062 (J., 1921,205 a),

The deposition tubes and the axes thereof are
rotated. The tubes may also be moFcd simul-
taneously in an axial direction. The particular
motion imparted to the tubes is determined accord-
ing to the compactness of the dust deposited.

—J. S. G. T.

Gas fiiier. W. M. Bovard, Assr. to N. D. Baker.
U.8.P. 1,368,540, 15,2.21. Appl., 14.1.19. Re-
newed 24.12.^.

A GAS filter is composed of a porous mat of animal
and vegetable fibres, mixed with porous mineral
matter.—W. F. F.

Filter chamber containing metallic filling for puri-

fying gases. E. Fernholx, G.P. 330,356, 7.3.20.

The filling bodies are connected together, c.p., by
soldering, to avoid the necessity for supporting the
bodies by perforated plates to prevent uneven
packing and formation of gas pockets.—^L. A. 0.

Gas filters containing granular or fibrous material;
Method of attaining uniform filirations with

. Tellus A.-G. fiir Bergbau und Hutten-
industrie. G.P. 330,450, 7.11.19.

The filter is packed so that the permeability of the
filtering material decreases in tne direction of the
current of gas,—L. A. C.

Precipitation of solid or Uguid impurities from
streams of gas or vapour; Apparatus for .

G. Klingenberg. G.P. 3^,164, 6.9.19.

A NUMBER of plates are arranged transverselv to
the gas stream, and the spaces between the plates

are divided by partitions at right angles to the
plates. Both plates and partitions are provided
with openings, which are so disposed that the gas
in passing l^tween successive plates has to flow

through the openings in the partitions. Deposition
of solid and liquid particles is effected owing to the
change of direction of the stream, and by the re-

tardation occurring when the cross-sectional area
increases. Solid particles may be collected and
removed by a stream of fluid flowing at right angles
to the main gas stream.—J. S. G. T.

Gas scrubber. A.-G. der Dillinger Hiittenwerke,
and n. Kunz, G.P. 326,964, 22.11.18.

The scrubber is filled with alternate layers of dis-

tributing cones and collecting funnels, and the
upper surfaces of the cones and funnels are pro-

Tided with radial grooves to equalise the distribu-

tion of the water and thus increase the efficiency of

the scrubbing action.

—

'U. A. C.

Separating aqueous and other vapours from liquids

and solids, and preparing dilute sulphuric acid;
Process of . 0. Maass. E.F. 159,054, 3.12.19.

Material to be treated is contained in a vessel
which is evacuated as completely as possible by
oscillation of an absorbing or desiccating agent,
C.Q., concentrated sulphuric acid, in a suitable
pumpii^ device connected with the vessel. During
auch oscillation the desiccating agent passes over
a distributing suHace, wbereoy large superficial

contact is maintained between it and the vapour
derived from the materia! under treatment. If
necessary, heat may be applied to the material.
The process may be applied to the concentration

of weak solutions of hydrogen peroxide, the
preparation of milk powder, etc,—J. S. G. T.

Crushing mUls of the roUer and ring type. C. M
Conder and 6. T. Vivian. E.P. 159,244, 10,10.19’

A PAIR of rollers and a ring inside which they run
are all supported on parallel horizontal shafts^ one
of the roller shafts and the ring shaft having sliding
bearings, so that each roller may be pressed equally
on the ring by means of springs between the two
bearing boxes. The pressure can be adjusted bv a
nut turning upon a screwed pin inside one of "tbs

bearing boxes, the pressure being taken off ihe
threads after adjustment by means of shims. The
top half of the casing of the machine is in two parts
each part being hinged to the lower part of the
machine.—B. M. V.

Pulverising machine. 0. A. Kreutzberg. U.S P
1,368,636, 15.2.21. Appl., 8.11.19. Renewed 8.7.2o'.

Two cones of wide angle are mounted on separate
parallel shafts so that their conical surfacea are in
line (intact. One cone is provided with a segment
of its conical surface slightly raised above the re-

mainder, and the other cone is movable axially on
its sh^t against a spring to allow the passage of

the raised portion past the line of contact.

—W. F. F.

Mill; Ball-grinding . P. T. Lindhard, Assr, to
F. L. Smidfch & Co. D.8.P. 1,368,739, 15.2.2L
Appl., 15.5.19.

Material is fed through a horizontal axial passage
into a horizontal grinding drum, and passes
through a perforated transverse plate at the other
end on to a cylindrical screen. The finer material
passee through the screen to the discharge, and the
coarser material is collec^ by scoom and conveyed
to an axial conduit passing through the discharge'
conduit, back to the grinding drum.—^W. F. F.

Pulverising or comminuting apparatus. C. E
Tetley. D.S.P. 1,369,061, 22.2.21. Appl., 10.7.19.

A GRINDING apparatus comprises a series of short
drum placed concentrically end to end and oom-
munioating with one another. The inner surface
of each drum is curved to a barrel shape, and the

successive drums are of decreasing size from the

inlet to the outlet end. The drums axe rotated on

their axes, and each is provided with a loose ball.

—W, F. F.

Ball or tube mills; Discharge spout for . N. L.

Hall. D.S.P. 1,369,653, 22.2.21. Appl., 2 .8 .20 .

The horizontal hollow discharge trunnion of a

rotating ball or tube mill is provided with a

number of short internal vanes with helical

surfaces. The heavier material is intercepted aE<l

returned to the mill by the vanes, and the lighter

material is discharged.—W. F. F.

Furnaces; Itecuperative . W. S. Rockwell,

Assr. to W. S. Rockwell Co. D.8.P. 1,358,3^,
9.11.20. Appl., 4.11.19.

A HEATING chamber is provided with burners

;

prang^ along the side walla and delivering

I

into mixing chambers in the walls. Each air supply

I

conduit passes upwards through the side wall
enters the mixing chamber at the bottom, while tlit

delivery port into the furnace is constricted suffi

ciently to draw in the air through euppb
passage. The combustion prodtwts pass from tie

heating chamber through openings at the botion:

into a chamber below, which extends the full lengtJ'

and width of the floor, and the gases then pass iu ^

tortuous path through a pair of regen^ators belo^i

which preheat the air supply.—^W. F. F.
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furnace; MefTacter}/ -— . W. J. Hill. U.S P
1,363,787, 28.12,20. AppL, 6.320.

The lower part of the heating chamber ie filled

with a refractory radiating element consisting of
layers of bricks arranged alternately in longi-
tudinal and transverse rows with iuterveni^
spaces. A central longitndinal outlet fine runs
along the bottom of the atruotuTe and is provided
with side openings leading to side flues. A flame
is projected horizontally into the upper part of
the fnmace from a hprner at one end, and ie de-
flected downwards through the radiating element
by a horizontal plate surmounted by a vertical
longitudinal plate, which lies along the top of
the structure. Tne horizontal plate is arranged
centrally but is of less width than the furnace

—\V. F." F.

Eeverheratory fwrnaee; Process for heating solid
material in a . Magnesit-Ind. A.-6. G P
329,825, 20.12.18.

The solid hearth is replaced by a cooling shaft into
which^ material falls, the portion of the material
immediately under the influence of the flame being
supported by the material cooling in the shaft

—L. A. C.

Air-separator. T. J. Sturtevant, Assr. to Sturte-
vant Mill Co. .U.S.P. (a) 1,367,635, (b) 1,367,636,
and (o) 1,367,637, 8.2.21. Appl., (a) 24.1.20,
(b) (c) 16.2.20.

(a) Materiai, is fed into an air current by another
air current which is caused to whirl and so project
the material transversely into the separating
current, (b) The separating air current moves
upwards in a chamber, and the material is fed into
the chamber by another current moving upwards.
The feeding current is received by a rotating device
which whirls it ihorizontally into the separating
current, (c) Air is circulatkl upwards throng a
separating chamber and then back throu^ a by-
paw to the bottom of the chamber, while material
to be gr^ed u introduced into the by-pass. The
mixture is whirled by a fan into an outer collecting
chamber and the material is removed b^ore the air
passes back to the by-pass.—W. F. F.

Maing granviar substances; Apparatus for

23U2o“®'
22.2.21. Appl.;

The substanew to be mixed are supplied through
separate discharge shoots, along which the sub-
stance slide and from which they fall freely through
He air m a .parabolic path. The shoots are so
inclined that the substances all meet at a common
pomt in their fall and follow each other throughout
the rei^ndor of the fall as a uniform mass to a
place of collection.—H. W.

U.S.P. 1,369,438, 22.221.
Ptill, A. C. Jewell.

Appl., 23.10.17.

The vapour generated in a still passes upwards
® vertical column which opens at the top

Tt**
Emtular chamber surrounding the column,ine wall of .tho,column, which forms the inner wall

01 the annular chamber, is made double, and a cur-
**

J upwards through the jacket

cbnmho
opens at the top into the annular

n
"'•*

1

annular chamber is surrounded bys water jacket and acts as a condenser.—W. F. F.

elimy material; Appara-

328 7K0 Waskowsky. G.P,
328,752, 22.6.17, and 330,255, 14.8.18.

®°®®'ats of two washers worked on

convfivnr
principle and provided with a

Perfnra*
klades of which may, if necessary, beperforated and provided with outer rims. Th/ion-

veyor may he in the shape of a drym with .a spMd
or pertorated casing, and the washing apparatus is
then provided with a sieve, from underneath which
the washed material is remoyed.—A. Jft. J*.

Washing granular filter material by means of com-
^essed atr and water; Process for K

'*28
,943,

28 .1 . 19 . Addn. to
311,693 (J., 1919

, 622 k).

^MATB lateral motion and rearrangement ofthe filter materul is effected by the operation of amphon, whereby, alternately with the addition ofwasaing water, a corresponding majy of slud2e is
raised above the filter b^. The lo^ limb of the
siphon passes into the filter bed and a plate

at the entrance to the siphon prevents
tne mter material being carried over.—J. S. -Gr. T.

clocksure separated by lattice work. K. u. Th Mailer
Gmi..b.H, G.P. 832,163, 28.4.20

designed so that its profile

to iMreased as the number of supports of the filter
the double flanges may be varied accord-ing to the nature of the liquid to be filtered, and

iriZT"ru by variation
profile and of the distance between

the lattices. Corrugated cross-pieces may be used
to term the lattices, which may be installed at a
distance from one another, leaving an unrestricted
channel between.—J. S, G. T.

azomisea . Evaporat-
ing and effecting chemical reactions in atomised

A. Krause und Co., A.-G G P
329,358, 30.1.17. Addns.’to

fk A or inclined stream of the atomised
liquid is injected into a vertical current of warm,
dry gas. (u) The atomised liquid is injected in a
nearly horizontal disc-shaped stream into a descend-
ing current of warm, dry gas, and the dried product
13 thus carried directly down to the bottom of the
drying chamber.—L. A. 0.

tvaporation of solutions of salts etc.; Rotatina
drum f^ the . G. Sauerbrey Maschineu-
fabrik A.-G. G.P. 330.367, 10.10.18.

Tub druin IS provided with lifting scoops extending
the length of the drum and so arranged that the
liquid circulating in the drum meets a number of
teansverse surfaces between the scoops at such an
inclination that transport of the deposited salt
along the length of the drum is effected. A central
conveyor for removing the salt is thus rendered
unnecessary.—J. S. G. T.

Evaporator. B. Graemiger. G.P. 331,792, 6.9J9.
An evaporator with vertical heating tubes is pro-
vided with a double-walled fall tube, the outer
casing of which is closed at the top where the tube
for admitting fresh supplies of liquid is connected,
and open at least for the greater part of its ring-
like cross-section towards the container from which
the series of heating tubes is fed. The fresh liquid
which flows down the outer casing prevents the
evaporated liquid in the inner tube from receiving
so much heat that it is evaporated still further with
evolution of steam bubbles and consequent hinder-
ing of its sinking.—A. E. P.

Liquefaction of gases; Process for the and for
producing low temperatures by releasing gases
underpressure. B. Haak. G.P. 329,361, 15 .11 .14 .

The necessary high pressure is attained by the
electrolytic generation of the gas under pressure •

e.g., liquid oxygen and hydrogen are prepared by
a2
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the fractional condensation of the mixture of eases
obtained by the electrolysis of water,—L. A. C.

Lining for protecting apparatus and vessels em-
ployed in chemical technology against chemical
action. P. Schuler. G.P. 329,659, 28.11.19.
Addu. to 318,033 (J., 1920, 356 a).

A smoLE layer of stoneware protected by a coating
of silicate or by glass sheets is used. Thin strips of
glass are kid under the joints of the glass sheets,
or folds engaging with one another may be pro-
vided in the sheets. The stoneware covered with
silicate should be provided with expansion joints
and these filled with acid-resisting material.

—J. S. G. T.

Pesscis having worm coils within the walls; Manu-
facture of . Maschinenfabr. Esslingen.
G.P. 330,018, 12.5.18.

The walls of the vessels are made of ferrosilicon
containing 12—18% Si which is cast around an iron
worm tube (c/. G.P. 306,001; J , 1918, 628 a).

—L. A. C.

Pressing, leaching, distilling, extracting, rinsing,
separating, and dissolving materials and effecting
chemical reactions; Means for . 0. Endriss.
G.P. 330,225, 26.1.18.

Two bodies of the material are compressed together
so that any liquids or gases formed or expressed
can flow away without employing a sieve or filter

cloth, or a single body of the material is compressed
against a solid wall or walls.—L. A. C.

Filling material for reaction chambers. J. Thode.
G.P. 330,226, 25.3.20.

Thoboxtch admixture of the gases in a reaction
chamber, e.g., in the manufacture of sulphuric acid
by the lead chamber process, is attained by pro-
viding the filling material with slanting channels
of varying depth whereby variations in velocity and
vortex motions are imparted to the gases flowing
through the chamber.—L. A. C.

Drying solutions; Process for by removal of
part of the solute by addition of a solid substance.

E. Harsanyi and K, Medgyes. G.P. 331,142,
8.10.19. Conv., 28.11.17.

A surriciENX quantity of the dried solid substance
from a previous operation is added to a solution of

the same substance to give on standing a homo-
geneous crumbly mass which may be rcadil.y dried by
known methods. For example, 100 g. of gelatin,

dried at 105° C. and crushed to 1 mm. size, is

mixed while still warm with 55 g. of a 5% gelatin

solution at 70° C.
;
after standing for 15—26 mins,

the solution sets to a mass which readily crumbles
to a powder, containing 16% of moisture. 30 g. of

this product is remov^ and the remainder dried
at 105° C. and used again in the process.—^A. B. P.

Leaching vegetable, animal, or mineral substances;

Process and apparatus for . Elektro-Osmoso
A.-G. (Graf Schwerin Ges.). E.P. 145,045,
14.6.19. Conv., 9.1.15.

See G.P. 294,667 of 1915; J., 1917, 377.

Pulverising or fine grinding; Process and appa-
ratus for . P. Seymour. E.P. 159,9^,
7.11.19.

See U.S.P. 1,363,361 of 1920; J., 1921, 135 a.

Befrigeration; Method of . Eefrigerating
apparatus. B. Thoens. TI.S.P. 1,369,365-6,

22.2.21. Appl., 28.5 and 22.12.19.

See E.P. 152,898 of 1919; J., 1920, 809 a.

Seeuperators for use in connexion with furnaces.
H. Hecker, and Bender und Frimbs Ges. E.P
133,046, 24.9.19. Conv., 10.9.18. Addn. to

- 133,045.

Furnaces; [Silencing and heat-guarding casing for]

oil-fired . Manlove, Alliott and Co., and
F. L. Mason. E.P. 159,391, 8.1.20.

Carboys; Paclcing-cases for . S. Percival
From Illinois Glass Co. E.P. 159,394, 18.1.M.

Crushers. A. Mond. From Traylor Engineering
and Manufacturing Co. E.P. 159,950, 1.12.19.

“

IIA.-FUEL; GAS; NINEBAL OILS AND
WAXES.

Karbozit. H. B. Trenkler. Fenerungstechn
1921, 9, 93—95.

Eakbozit is produced from lignite, wood, or peat bv
heating the raw material to a temperature not ex-
ceeding 450° C. By this means all the original
water, together with a large amount of carbon di-

oxide, is evolved, thus concentrating the coin-

bustible matter in less mass. The material is dried
to a moisture content of 10—15% by means of .a

mixture of air and hot waste gases at 75° C. in

drying bunkers arranged over the ovens. Dry
coal is sifted, the fines being gasified in producers
and the large coal passed into an annular chamber,
the jower part of which forms a cooler. Heat is

applied by passing hot gases through the charge, a

temperature of 250°—300° C. being maintained.
Any tar produced is drained off below and allowed
to mix with the “ Karbozit.” From a coal of com-
position, C 27-37%, H 2 00%, 0 and N 10-78':.

S 0-54%, ash 3-23%, moisture 56-08%, and calorific

value 2110 cals, per g. there was produced a fuel

containing C 69-31%, H 4-12%, 0 and N 13-90?.,

S 0-91%, ash 5 -32 %, moisture 6-44%, and calorific

value 6290 cals, per g. ?rhe great drawback to the

process is that fines cannot be utilised.—A. G.

Petroleum; Formation of from fish oils. Origin

of Japanese petroleum. K. Eobayashi. Kogyo-
Kwagaku Zasshi (J. Chem. Ind. Japan), 1921,

24, 1—26.

Br distilling a mixture of herring oil (40(X) c.o,,

sp, gr. 09214, saponif. value 187-7) and finely pow-
der^ Japanese acid clay (4000 g.) covered with the

same clay (4000 g.) in an iron retort at ordinary
pressure, the author obtained a crude oil (3100 c.c.l

and water (1800 c.c.). Among the products were
acrolein, carbon dioxide, soluble fatty acids, such as

acetic acid, other fatty acids, naphthenic acids, and
hydrocarbons. The oil distillate (sp. gr. 0 8160 at

15°/4° C., saponif. value 15-1, percentage ab-

sorbed by concentrated sulphuric acid 14-5) had a

greenish fluorescence and a petroleum-like odour

and closely resembled natural crude petroleum.

The hydrocarbons in the oil were mainly of the naph-

thene series, together with a considerable quantitv

of olefines. The formation of the hydrocarbons is

ascribed to the action of the Japanese acid clay

Al,O,,6Si0„a:H,0 (J., 1920, 655 a). The oil is

hydrolysed to fatty acids and glycerol by the action

of water in the clay, and the fatty acids are decom-

posed into hydrocarbons partly with formation «f

aoetio and naphthenic acids and mainly by the

elimination of carbon dioxide. The hydrocarbons

thus formed are “ cracked ” to lighter ones by the

heated surface of the upper layer of clay. There

are very close geological relations between the oil

fields and the outcrops of Japarese acid clay, and

Japanese petroleum is accompanied by salt water.

It is suggested that Japanese petroleum and oil g“s
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are formed from marine animals. Fish oils, pro-
duced from fishes by putrefaction etc., .are decom-
posed to petroleum and oil gas, according to a
process similar to that described above. The naph-
thene hydrocarbons are probably derived from
unsaturated fatty acids, and hydrocarbons of the
CnHm-i. CnHjn-i. etc. series from more highly un-
eaturaW acids.—^K. K.

Patenis.

Cod; Apparatus {or washing . F. Courtoy.
E.P. 154,167, 24.2.20. Conv., 14.11.19.

The coal and water are fed in at the upper part of

a hopper with an inclined bottom, provided with
an adjustable opening for the issue of coal near the
bottom and at the top with an outlet for the ash-
containing slimes, carried along by the current of

water; in front of the upper outlet is a vertical

wall against which the scum of the slimes with
smaller ash content collects. The adjustment of the
coal outlet is effected automatically by moans of a

float guided so that when the quantity of coal fed

in by the water increases the float rises, thus giving
a wider passage towards the outlet and vice versa.

The upper and lower currents can be adjusted by
means of flap-valves placed between the float and
the outlet,—^A. G.

Coal; Treatment of materials containing . E.
Edser, H. L. Sulman, and F. B. Jones. E.P.

159,285, 20.11.19.

The pwdered material, suspended in liquid, is sub-

jected to agitation and/or aeration to disseminate
minute air bubbles throughout the liquid in such a
way that the coal particles are caught in the air-

water surface of the bubbles and floated in the form
of a froth and are thus separated from the gangue.
The liquid consists of water containing in solution
.a modifying or deflocculating agent, e.g., sodium
silicate, silicic acid sol, sodium carbonate, caustic

soda, or other suitable alkali or mixtures of these.

When it is desired to separate the coal entirely,

eresol or other frothing agent is added to the solu-

tion. An insoluble agent, such as paraffin oil, may
be added to stabilise the froth, whereby carbona-
ceous shale may be floated along with the co.nl.

Common salt may also be used in the liquid, and for

the promotion of aeration, a vegetable infusion may
be added, such as an infusion of saponin, cinchona,

or quassia.—A. G.

Briquetting apparatus. C. W, C. Clewlow. E.P.
158,686, 10.11.19.

Iv an apparatus for converting pulveri'=^d coke
breeze or anthracite dust into briquettes for fuel,

molten pitch is added to the solid material in a
bopper provided with revolving paddies. Tlio de-
livery nozzle for the pitch is connected with the
stirring apparatus, so that' the jet follows the
paddles. The mixture is tran.sfcrred to another
vessel, where it is subjected to the action of steam
and hot gas, which may be supplied through co-
axial nozzles.—W. F. F.

Pulrcrwed fnd; Manufacture of mixtures of
with tar or other liquid fuel, A. McD. Duckham.
E.P. 159,089, ,24.1.20.

To obviate the necessity of drying the coal before
grinding, and_ to overcome tho danger caused by
line coal dust in suspension in grinding plants, the
coal is ground in the presence of the liquid fueh

Fuel; Process for drying wet . C. Christians.
G.P. 330,924, 17.5.13.

The hot gaseous products of combustion of fuel are
passed over the wet fuel in such a manner that the
moisture is evaporated from that part of the wet

fuel that is nearest the inlet tube for the gases and
conden^s in that part which is more remote, from
which it is remov^ in the liquid state by suitable
outlet pipes.—A. R. P.

Assr. to btephens Engineering
1,369,200, 22.2.21. Appl., 26.12.11

J. Stephens,
Co. IJ.S.P.

Guou.ND fuel is mixed with an oxidising medium, and
the mixture is passed downwards into one side of
a zone maintained at a temperature which promotes
Ignition, ivhereby the finer particles in suspension
are burnt, whilst the larger particles are deposited
to form a non-coherent bed. The particles which
compose the portions of this bed opposite to the side
at which downward projection occurs are agitated
by a projected stream of additional oxidising
medium.—A. G.

Coke or carbon; Apparatus for separation of
from slag or the like. Soc. “ Le Coke Indus-
trie!.” E.P. 149,654, 10.6.20. Conv., 13.8.19.
Addn. to 120,932 (J., 1919, 672a).

top plates of the separating compartments are
in two parts and have a double joint, which allows
them to be inclined and, consequently, the widths
of the upper openings of the compartments to be

; varied at wiU, with a view to regulating the speed

j

of the ascending currents of water.—A. G.

j

Coke ovens. La Soc. de Fours a Coke et d’Entre*
prises Industrielles. E.P. 130.974, 22.7.19.
Conv., 9,8.18.

A COKE oven has reversible regenerators running
longitudinally below the ovens, and vertical flues

1 which are connected with regenerator compart-

I
ments on both sides of the heating wall. Each re-

I
generator is divided into four compartments corre-

;
spending to four sets of flues. The oven may be

I heated by rich gas, in which case the gas is supplied
I cold, the air for combustion is heated by passing

j

through two regenerator compartments, and the

i

combustion products pass through the other two
! compartments. When poor gas is used the gas is

heated in two compartments of a set below one

I

oven and tlie air in the corresponding compart-
ments of the set below the adjacent oven.—W. F. F.

! Coking rdorUoven. H. Koppers, Assr. to The
i Koppers Development Corp. IJ.S.P. 1,369,673,

j

22.2.21. Appl., 10.9.20.

j

The distillate is withdrawn from the coking charge

;
in one direction until the distillation of the mass

I
has been almost completed, and is then withdrawn

i
in the opposite direction during the continuance of

' the coking operation. By such reversal in flow of

I

tlie distillate through the charge the hotter regions

of the charge are cooled and over-coking thereof is

retarded. The fooler portions of the charge are

also completely coked.

—

K. G.

Gas vToducers, C. B. Tally. E.P. 159,409, 19.2.20.

In gas plants where steam is supplied intermit-

tently to tho producer, and where the gas is led off

past a gas valve of the lift type immersed in liquid

within a box, a lever for moving the gas valve is

interconnected with the steam valve used for admit-

ting steam to the producer, and hand-operated

means are provided so that the gas and steam valves

can be opened or closed together.—A. G.

Fud; Manufacture of from crude petroleum

oil or residues thereof by distillation. H. Wade.
From Standard Oil Co. E.P. 158,918, 21,7.19.

The oil is distilled continuously by passage through

a series of stills which are fired externally and
heated internally by live superheated eteam to pro-
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gressively higher tcmperatoreo. The teniperatnrei

are adjust^ to yield approsiraately the same
volume of distillate from euA atill and to yield from

the last still a residual pitch ai m.p. at least 295° F.
(146° C.) by the ball and ring test, which is suitable

for use as fuel, either alone or mixed with pow-
dered coal or the like.—^L. A. 0.

Benzol mixturea; Preparation of tchick remain
liquid at low iemperaturea. Tetralin G.m.b.H.
G.P. 339,833, 29A.13. I

Ths addition to benzol, with a low toluene ountent,
'

of hydronaphthalenes consisting chiefly or wholly

of “ dccahydronaphthaJene,” increases its energy
without materially affecting the ignition point. The
freezing point of a mixture of 90% of benzol and
10% of “ decahydronaphthalene ” is -3° C.; a

70:30% mixture freezes at -20° C.—W. J. W.

Luhricanta. J. J. Hood, H. Spence, and P. Spence
and SoM, Ltd. E.P. 158,922, 16.8.19.

A ncBRiCANT consists of a suspension of aluminium
powder, with or without the addition of other finely

divided solids, such as mica or graphite, in a suit-

able carrier, such as oil, petroleum jelly, or eolidi-

fied oil.—^L. A. C.

Mine icaate [from eollieriea etc.]; Method of and
apparatus for utiliHng by means of the heat

of dump-heaps. W. Oatwald, Assr. to The
Chemical Foundation, Inc. 1J.8.P. 1,369,350,

22.2.21. Appl., 21.7.16.

See E.P. 107,446 of 1910; J., 1917, 956.

Peat; Method and means for removing water from
. A. ten Bosch, Assr. to N. V. Nederlandsche

Veenverwerking Maatschappij. U.S.P. 1,369,611,

22.2.21. Appl., 3.10.18.

See E.P. 128,064 of 1918; J., 1919, 565 i.

Coking oven. 0. Piette, Assr. to Sec. Anon, des

Fours a Coke Semet-Solvay «ft Piette. XT.S.P.

1,370,481, 1.3.21. Appl., 6.11.18.

See E.P. 127,165 of 1918; J., 1919, 493 a,

Coke oven and like gases; Process for recovering
ammonia from —^— . Soo. Ind. de Prod. Chim.
E.P. 127,549, 27.9.18. Conv., 27.5.18.

See U.S.P. 1,366,301 of 1921 ;
J., 1921, 147 a. (Re-

ference is directed, in pursuance of Sect. 7, Sub-
sect. 4, of the Patents and Designs Acts, 1907 and
1919, to E.P. 109,814 and 114,236; J., 1918, 545 a,

241 A.)

Illuminating and other gases; Purification of .

W. 0. Felt. E.P. 159,905, 22.9.17.

See U.S.P. 1,237,767 of 1917; J., 1917, 1089.

Oil-cracking stills; Process of condensing and treat-

ing distillates from . R. Fleming. E.P.
135,855, 26.11.19. Conv., 25.3.18.

See U.S.P. 1,325,668 of 1919; J-, 1920, 149 a.

Distillation of [mineral] oils or other fluids; Ap-
paratus for . W. J. Mellersh-Jackaon. From
International Gasoline Process Corp. E.P.
159,774, 14.4.20.

See U.S.P. 1,340,532 of 1920; J., 1920, 510 a.

Flow of gas in purifiers, condensers, and the like;

Means for reversing the . Firth, Blakeley,
Sons, and Co., Ltd., and W. Blatelev. E.P.
169,281, 15.11.19.

Slast-fumaee gas. E.P.’ 148,802. See I.

Gaa-filter. U.S.P. 1,368,540. See I.

nB.-1>ESTBDCTIVE DISTIUAATIOir;

HEATING : LIGHTIIK.

Wood; Carbonisation of by infernal combus-
tion engine exhaust gases. L. Tissier. Chim. et

Ind., 1921, S, 136—142.

The average loss of heat in the rathaust of internal
combustion engines is 40%, the temperature of tho
gases being 400°^—450° 0. and their composition

78% N„ 14% CO„ and 8% O,. The author has
designed a kiln in which such gases pass directly lu

contact with the charge of wood, heating it to

350° C. and effecting slow distillation. The presence
of 7—8% oxygen in the gas is essential to satisfac-

tory carbonisation. The kiln is an upright brick

cylinder of 3—12 cub. m. internal capacity, pro-

vided with charging and discharpng doors, a

grate, and gas inlet and exit. One kiln is sufficient

for engines np to 60—80 H.P. Condensers for the

distillation products may be added. Carbonisation

takes 12—24 hrs. In trials in Algeria with light

wood cut 8—10 months a yield of 30—33% of

charcoal was obtained and with drier material up
to 40%. The charcoal is of good quality. The
pyroligneous acid contains 6'2% of acetic acid and
1'5% of methyl alcohol. Owing to its slow and
perfectly regular action the process offers marked
advantages over other methods of wood distillation

in both yields and quality of product. The author
advocates central plants for working up the crude
pyroligneous acid and the use of a part of the char-

coal produced for feeding the gas producers gener-

ating gas for the engines. It is claimed that it

will he more economical even for gas engines at a
distance from a forest to transport wood, carbonise

it as described, and use the diarcoal than to car-

bonise by less efficient methode in the forest and to

transport charcoal. It is calculated that the

exhaust from the gas engines of over 25 H.P.
running in France and Algeria alone would suffice

to effect the world’s total present distillation of

wood.—C. I.

Shale; Plant design for hot gas pyrolytic distilla-

tion of . L. Simpson. Chem. and Met.
Eng., 1921, 24, 341—345.

In a plant designed for the economical distillation

of 2000 tons of shale per 24 hrs., the shale is

crushed, screened, and passed over a magnetic
roller. Uniform physical state of the shale before

entering the retorts is secured by conveying the

screened material through dryers heated by the

products of ooinbuetion of the steam boilers after

those products have been partially cooled in a gas

pre-heater. The retorts are of vertical pattern,

the upper portion diverging into two separate

chambers into which shale is fed by a constant slow-

feeding device. Four “ double ” retorts walled

round with double steel plates, packed between with

insulating material, form a “bench.” iSro dis-

charging rollers at the lower end of a retort

chamber cause a constant downward movement of

shale, which is heated by the admission of pre-

heat^ gases, the product of a previous operation

These gases are admitted into the chamber at

several paints and the supply can be controlled. It

is claimed that the gas current increases the dis-

tillation effect by acting as a carrier for the oil

vapours, and also as a dilnent, lowering the vapour

pressures of the volatile products. Light and

heavier oils are condensed separately, and the

cooling water from the heavy oil vapour condenser

is fed directly to the steam boilers. Spent shale

from the retorts is treated euhsequently to recover

the maximum yield of ammonia at the loweet cost.

-C. A. K.
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Patents.

far Process for removing from the products

of the distillation of wood, coal, and the like. E.

Rarbet et Fils et Cie. E.P. 158,915, 4.11.18.

Oonv.. 3.11.17. Addn. to 120,558 (J., 1920, 57a).

The ^ascs issuing from tho rotorts aro bubWod

tbrougb tar to remove a portion of the tar from

the gases, and then through cresol to extract the

remainder of the tar. The apparatus is so con-

structed that loss of heat is reduced to a minimum,

and the gases are at a temperature of 115“—130° C.

as they pass through the cresol, whereby only tar is

retained, and water and aoetio acid leave the

apparatus as vapour.—1. A, 0.

Distilling bituminous coal, brown coed, and shale

ho swoerheaied steam: Process and apparatus for— . M. Gercke. E.P. 159,246, 20.10.19.

The coal or shale is subjected to the direct action

of superheated steam whilst being continuously

conveyed into and through a distilling chamber.

The fuel is first preheated by conveying it through

a steam-jacketed section or /and through an oil-

bath heated to any desired temperature. The coal

is conveyed by endless chains oomprising articu-

lated members or links formed with pistons which

are maintained- fluid-tight during their passage

through the distilling chamber by labyrinth pack-

ings The steam is conveyed in an unbroken cir-

cuit through the distilling chamber, a gas liquor

collector, and the steam superheater. The oil bath

for preheating the ooal is situated in the lower part

of the distilling chamber, the oil being circulated

by means of a pump, through a heater heated by

the waste gases from the steam boiler and also by

the steam superheater.—A. G.

Charcoal; Process for producing dense . L. F.

Hawley, Assr. to The United States of America.

U.S.P. 1,369,428, 22.2.21. Appl., 3.4.19.

Chabcoal having a density of at least 0'95 is made
by forming blocks of comminuted wood, subjecting

them to a pressure of at least 30,000 lb. per sq. in.,

and then distilling them under a direct mechanicaf

pressure, which varies periodically between 50 and

120 lb. per sq. in.—W. F. F.

llluminant [; Hydrogenated naphthalene as ^].

K. Wimmer. G.P. 302,488, 23.7.15.

Hydbogenated naphthalene, either alone or mixed
with other illuminants, burns, e.g., in a paraffin

lamp, with a flame of high luminosity. A suitable

catalyst for the hydrogenation of naphthalene is

urepared by reducing dry nickel formate or the

ike made to a paste with or dissolved in oil. For

he production of “ decahydronaphthalene ” the

lydrogenation is effected at 180“—200° C. and

30 atm.— A. C.

Ductile tungsten, E.P. 155,851. See X,

HI -TAB AMD TAB PBODDCTS.

inthracene; Formation of from benzene and
ethylene, J. E. Zan^tti and M. Kandell. J.

Ind, Eng, Chem., 1921, 13, 208—211.

Anihbacenb is formed when benzene vapour and
ethylene are passed through a heated quartz tube.

The optimum temperature is 925® C., the yield

being 0’675% of the benzene; above this tempera-

ture the yield decreases, and none is formed at

1000° C., whilst the amount of carbon produced m-
creases.—"W. P. 9.

Electrolytic reactions of naphthalene and its de-

rivatives. I. Electrolytic oxidation of naphtha-
lene, K. Ono, Nippon Kwagaku Kwai Shi (J.

Chem. Soc. Japan), 1921, 42, 38—66.

Naphthalene is oxidised eJectrolytically to o-naph-
thoquinone, together with phthalic acid and a dark-
brown resinous substance, in acid solution (mix-

tures of sulphuric acid and acetone or acetic acid),

using a lead peroxide or pJatinum anode. A mix-
ture of 100 e.c, of water and 20—30 c.c. of sulphuric
acid (sp. gr. 1*84) is a suitable electrolyte. With
increase of current density the amount of naph-
thalene oxidised increases, but the yield of a-naph-
th^uinono does not increase proportionately; a
suitable current density is 2 amp. per 100 sq. cm.
for a lead peroxide anode and 3 amp. per 100 sq.

cm. for a platinum anode. • The amount of oxida-

tion increases with rise of temperature, and tho

yield of naphthoquinone increases proportionally

with a platinum anode, whereas with a lead per-

oxide anode the best results are obtained at room
temperature. With increase in the quantity of

electricity the yield of naphthoquinone diminishes,

and eecondary reactions take place with formation

of a dark-brown substance. As oxygeii-carriers,

I
cerium nitrate, vanadic acid, potassium chlorate

j

and chromate, manganous sulphate, potassium

ferrocyanide, and chrome alum are effective in the

above order. c-Naphthol and a compound of

a-naphthol and naphthoquinone were detected in

the reaction products. (Cf. J.C.S., Apr.)—K. K.

Acetylene; Condensation of —— benzene and

its derivatives in the presence of aluminium

chloride. 0. W. Cook and V. J. Chambers. J.

Amer. Chem. Soc., 1921, 43, 334-340.

Benzene and its derivatives condense with ace-

tylene in the presence of aluminium chloride to give

oo-diarylethanes and derivatives of anthracene.

Only a trace of stvrene was found when benzene was

condensed with ketylene. Certain derivatives of

benzene, owing to preliminary reaction or ^n-
densation with aluminium chloride, do not act fur-

ther with acetylene. (C/. J.C.S., May.) W. G.

Phenol: Interaction of tin and . H. F. Zoller,

J. Amer. Chem. Soc., 1921, 43, 211—212.

WflK.N phenol is slowly distilled in the presence of

tin it is partly decomposed, benzene and stannic

oxide being formed. In one experiment about 30

c.c. of benzene was obtained from 200 g. of phenol.

The reaction is practically negligible at the

ordinary temperature, but is of importance in the

manufacture of phenol and its use in scrum labora-

tories.—^\V. G.

Patents.

Uydronaphthalenes; Manufacture of . Puri-

fication of technical naphfhcdene for the manu-

facture of hydronaphthdenes. Tetralin G.m.b.H.

G P (a) 324,861, 25.2.15, (b) 324,862, 1.8.15, and

(c> 324,863, 14.5.16.

(aI Technical naphthalene, after purification as

described in (a) or (o), is heated to 150°--200° C.

under a pressure of 10 atm. with sufucient hydrogen

to produce the desired hydrogenated prc^nct.

“ Becahydronaphthaleno is not formed until the

whole of the naphthalene has been reduced to tetra-

hvdronaphthalene. Technical naphthalene is puri-

fied by agitation above 100° C. witli a finely pow-

dered or porous material, such as fuller s earth,

kieselguhr, or animal charcoal, and (b) a finely

divided or low-melting metal, such as nickel or

sodium or (c) an unstable compound of a metal

with a ’non-acid residue, e.g., a metallic amide or

carbide, such as sodamide or calcium carbide, or
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with the metal or metallic compound alone, with
Bubsequent distillation under reduced pressure.

—L. A. C.

Methyleneanthraquinone and its auhsiitution pro-
ducts; Preparation of , K. H. Meyer. Q.P.
330,550, 16.9.19.

The compounds claimed, which serve as inter*-

mediates in the manufacture of vat dyes, are pre*-

pared by condensing anthranol or its suostitution
products with formaldehyde in alkaline or acid
solution, with the exception of concentrated sul*

phuric acid. A solution of a-hydroxyanthranol in
hot 6% sodium hydroxide solution yields with
formaldehyde a light-brown precipitate. A mix-
ture of glacial acetic acid and concentrated hydro-
chloric acid may also be used as the condensing
agent.—^L. A. C.

Benzol mixtures. G.P, 329,533. See IIa.

Uluminant. G.P. 302,488, See IIa.

IV.-COLOUBING MATTGBS AND DYES.

Indiijotin; Constitution of . R. Robinson. J.

Soe. Dyers and Col., 1921, 37, 77—81.

Thb case of indigotin is taken as an example of the
manner in which partial valency formulae may be
employ^ to symbolise more accurately than is pos-

sible with expressions involving normal valencies

only, the properties and relations of chemical in-

dividuals. Colour intensification by auxochromes is

attributed to the making and breaking of partial

valencies. Attention is drawn to the analogy be-

tween indigotin and indantbrene, and the proba-
bility that the cause of the colour resides m the
interaction of the nitrogen atoms and the oxygen
of the quinoue groups is demonstrated by a con-
sideration of the variations caused in each series

by exchanging 8 and 0 for one or both of the NH
groups. In u)th indigotin and indanthrene there
is a double possibility of partial valency union
between quinonoid oxygen and the auxochrome
nitrogen, and the author’s formulae express this

view of the origin of colour, and also fully sym-
bolise the chemical properties of these compounds.

—F. M. R.

Patent.

Lake. F.S.P. 1,369,252. See XIII.

V.-FIB6ES; TEXTILES; CELLULOSE;

PAPEB.

Fabrics; Tensile, bursting, and ripping strain of
. J. Huebner. J. Soc. Dyers and Col., 1921,

37. 71—75.

Thb resistance of a fabric to bursting or to ripping
often affords valuable information, and in many
cases these teste can replace the more tedious ten-

sile test. lieterminations of the tensile strain,

carried out on hundreds of pieces of four-scoured

plain cotton fabrics of different weights, indicate

that when ascertaining the effect of chemical agents
or processes upon the strength of a fabric, too

much value should not be attached to average
figures which are obtained from a small number of

tests. The bursting strain of the fabric was deter-

mined by means of an apparatus of the Mullen
type, a circular hole, i in. in diam. being punched
in the middle of the test piece, as that permits the
fabric to give way more readily along the line of

least resistance than when a slit is us^. Bursting
tests with and without the central bole showed a
constant ratio, and the former method was adopted
owing to the increased life of the rubber diaphragm
of the apparatus. The figures obtained show that

the bursting strain is comparable with the tensile
strain, and .that it affords a reliable indication of
the strength of the fabric. A ripping test reveals
any tendering or change more readily than does a
tensile or bursting test. The warp or the weft
threads are cut to a depth of 2 ins., amd one end
of the cut piece is fixed in the upper and the other
end in the lower jaw of a Schopper paper-
testing apparatus. The jaws are mov^ apart at
a speed of 3 ins. per minute for a distance
approximating to 2 ins., and the strain is applied
at right angles to the threads to be broken. The
figures show that the ripping strains of the lighter
fabrics, when compared with those of the heavier
fabrics, are proportionally much higher. Tests with
plain fabrics, various matt weaves, and sateens
woven from the same quality and quantity of yarn'
show that with the exception of the sateens the
increased ripping and bursting strains as compared
with those of the plain fabric are accompanied by
decreased tensile strength. Bleaching increases the
tensile strength slightly, but reduces the ripping
strain, particularly in the warp way. Tannic acid
increases the tensile strength considerably, but the
ripping strain remains unchanged, except for n

slight reduction in the warp way. The ripping
strain is reduced by aluminium and iron mordant?,
but dyeing with direct and sulphide colours is with,
out effect. The teneilo strain is increased bv a

chromium mordant, but the bursting and ripping
strains are reduced. On the whole the strength
of linen fabrics is less regular than that of cotton
fabrics of equal weights, and whilst the resistance
to tensile and bursting strains is similar in each
case, the ripping strain of a linen fabric is very
much higher than that of a cotton fabric.

—F. M. B.

Cellulose; Sotuhilify of tn- the salts of the
alkali and alkaline^earih metals. R. 0. Herzog
and r. Beck. Z. physiol. Chem., 1920, III,

287—292.

The solubility of cellulose in concentrated solutions
of alkali and alkaline-earth salts (c/. Von Weimarn.
J., 1912, 768) is a function of the hydration of

the ions of the respective salt. The ions may be

arranged in the following order: NH4<K<Na<Li:
Ba<Sr<Ca

; 4S04<Cl<Br<I<CNS. In experi-

inents with raw and purified cotton, cotton wool,

wood pulp, and hydrocellulose, no swelling or solu-

tion occurred in solutions of chlorides, bromides,
nitrates, sulph.ates, thiocyanates, acetates, and
lactates^ of sodium, potassium, ammonium, and
magnesium, barium and strontium bromides and

barium thiocyanate. Calcium nitrate attacked the

cellulose. Swelling without disappearance of

structure occurred in solutions of potassium iodide

at 120®—140® C., and of alkaline-earth iodides at

120®—150® C. Solution of the cellulose took place

in solutions of sodium iodide, lithium chloride,

bromide, iodide, and nitrate, calcium iodide,

bromide, and thiocyanate, strontium thiocyanate,

and potassium mercuric iodide. “Commercial
pure “ calcium chloride will dissolve cellulose if the

dilate solution be first neutralised with V/100
hydrochloric acid and then concentrated.—S. S- Z.

Oxalic acid from lignin etc. Heuser and others.

See XX.

Methyl alcohol in sulphite spirit. Sieber. Set

xvni.

Patents.

Spun material resembling wool or cotton' Produc-

ing a from viscose solutions. Glanzfaden

A.-G. E.P. (a) 135,205, (b) 152,349, and (c)

152,350, 13.11.19. Conv., (a) 22.2.18, (b) 27.3.1S,

and (c) 6.4.18.

(a) a matbrul resembling woo! or cotton, and no*
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possessing the high gloss of artificial silk, is pre-
pared by saturating cellulose with an 18% solution
of sodium hydroxide, and pressing out excess liquor
until the mixture contains about 2 pta. of solution
to 1 pt. of cellulose. After treatment with the alkali

for not more than 12 hra., the product is treated
with carbon bisulphide, dissolved in weak sodium
hydroxide solution, and “ spun ” in a mineral
acid bath before any ripening can set in. (a) If the
cellulose has been well opened up by thorough boil-

ing during its preparation, the time of treatment
with alkali can be reduced to 10 mins, for a flocky,

or 2 hrs. for a matted material, (c) The mixture of
cellulose and sodium hydroxide solution is pressed
out until it contains not more than 2 pts. of solu-

tion to 1 pt. of cellulose, and the temperature of
the mixture is not allowed to rise above 20° C.
before treatment with carbon bisulphide.

—

1j. A. C.

ing, and souring with hydrochloric acid. The silk
18 weighted 80—100% by immersing it four times
alternately in stannic chloride solution of 80° B.

^ disodium phosphate solution of
7 B. (sp. gr. 1052) and washing after each immer-
sion. The^ weighted silk is treated with a warm
soap solution for 1 hr., and without washing is
dyed black in a bath containing 100% (on weight
of silk) of soap and 100% of “ logwood crystals.” The
temperature of the bath is raised from 62° to 75° C.
during | hr., 5% of aniline is added, the tempera-
ture is increased to 92° C. during J hr., and so
maintained for 1 hr. The dyed silk is well washed,
treated for | hr. in a warm boiled-off soap hath to
which acetic acid and 0'3% of Water Blue have
been added, and finally brightened with oil and
citric acid.—A. J. H.

Vulcanised fibre ; Softening hard . C, Hasen-
bring. G.P. 329,891, 21.12.17.

The material is soaked in an emulsion of equal
parts of magnesium or calcium chloride solution
and wood tar.—L. A. C.

Woollen fabrics; Method of protecting from
moths. E. Naefe. E.P. 160,039, 15.1.20.

See G.P. 304,506 of 1917; J., 1918, 409 a.

Vegetable fibres etc; Process for scouring .

E. T. J. Watremez. U.S.P. 1,370,076, 1.3.21.

Appl., 29,10.19.

See E.P. 139,457 of 1919; J., 1920, 686a.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Mercerisation; Use of caustic potash in . E.
Rietenpart. Testilber., 1921, 2, 130—131,

Cotton was immersed without tension for 5 mins,
in a caustic alkali solution, mangled, washed three
times in water, immersed in ivater over-night,
soured with acetic acid, and dried at the ordinary
temperature. Comparative teste with solutions of
sodium and potassium hydroxides showed that the
sodium ^and potassium alkali-cellulose compounds
have^ similar properties. In very concentrated
solutions, caustic eoda (owing to its greater
Viscosity) has less mercerising effect than caustic
potash, hut under the usual conditions 1 g.-mol. of
caustic soda is equal to IJ g.-mols. of caustic potash.

—A. J. H.

Crepe-effectg; Production of on cotton by mer-
censation. A. Liebmann. Sealed Note, No.
1478, deposited 24.5.04. Bull. Soc. Tnd. Mul-
house, 1920, 86, 484, Report by T. Baumann,
^hld., 485.

F J

Fabric which has previously been boiled-out,
bleached or mercerisod under tension, and dried,
is wetted-out,” calendered to remove excess of
moisture, dried unevenly according to a desired

means of hot rollers or plates, mercerised

u
Boda, rapidly rinsed, sour^, and

wasl^ The caustic soda affects only the wet parts
^^.bric, so that brilliant crepe-effects are

obtained. Baumann reports that satisfactory re-
sult are obtained witb a fabric previously boiled

i?
solution of sodium carbonate and well

bleached. Fabrics boiled with caustic soda give
unsatisfactory results.—A. J. H.

SilkjMetlwd for weighting and dyeing .

lista. Textiiber., 1921, 2, 128—129.

prepared by steeping it in water at 4C
or 1 hr,, boiling in a 30—35% soap solution, v

Cellidose* Behaviour of highly-oxidised
towards direct cotton colours. E. Knecht.
J. 8oc. Dyers and Col., 1921, 37, 76—77.

j

The behaviour of the oxycellulose previously
described (J., 1920, 718 a) towards a number of

t
direct cotton colours has been examined quantita-

j
tively. A known weight of the oxycellulose powder

j

was heated for 1 hr., under a reflux condenser,

j

with an excess of the dye solution in presence or

I

sodium hydroxide, the solution then filtered, and

j

the dye remaining in the filtrate titrated in the
usual manner. The dye was destroyed by the
oxycellulose in an amount which, in some cases,
largely exceeded the maximum quantity employed
for a full shade in dyeing, but the oxycellulose re-

mained undyed, although its copper number was
reduced from 11 to 0’9. Prolonged boiling with
the azo dye removed the oxycellulose completely
and the remaining cellulose was dyed. The dyeing
properties of the oxycellulose can be restored by
treatment with sodium hydroxide alone, but the
concentration necessary is greater than that used
in the dyeing experiments. Direct cotton colours
of the Primuline type, which are not affected by
reducing agents, dye the highly oxidised cellulose

immediately. Such a highly oxidised cellulose is

never met with in practice, but the results obtained
indicate that the presence of even small amounts
of oxycellulose in cotton goods may result in an
appreciable loss of dyestuff during dyeing.

—F. M. R.

Ice colours; Developers for . 0. and E. Schlein.

j
Sealed Notes Nos. 1681 and 1743, deposited

1
6-12.06 and 21.5.07. Bull. Soc. Ind. Mulhouee,
1920, 86, 486-489. Report by P. Binder, ibid.,

\
489—493.

I

In the forra.ation of Para Red, solutions of
I diazotised p-nitraniline containing an excess of

I

mineral acid give pale yellowish shades. To obtain
i rich and bluer shades the free acid must he neutral-

ised with an exce^ of sodium acetate. A satis-

factory and cheaper process consists of replacing
part of the sodium acetate by its equivalent of
sodium carbonate, in quantity just insufficient com-
pletely to neutralise the mineral acid. For the
preparation of printing pastes containing diazotised
p-nitraniline it is preferable to replace all the
sodium acetate by its equivalent of caustic soda.
Binder reports favourably on the process, although
slightly inferior shades are obtained than when

I

sodium acetate is used alone. When disodium

j

phosphate, calcium carbonate, or magnesium car-
! bonate is used in place of sodium carbonate, still

j

less satisfactory results are obtained. In a prooe^
communicated by C. Sunder, the diazo solution con-
tains:—^2760 g. of p-nitraniline, 1500 g. of s^inm
nitrite, 10,600 g. of hydrochloric acid of 18® B.
(sp, gr. 1*143) and 36 1. of calcium acetate soluticm
of 15® B. (sp. gr. 1*116) per 120 1.—A. J. H.
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Fatamine Brown; Froduction of diichargei on—
H. Schmid. Sealed Notes Nos. 1504 and 1689,
deposited 9.11.04 and 27.12.05. Bull. Soc. Ind.
Mulhouse, 1920 ,

86, 477r-479. Report by C.
Sunder, ibid., 481—482.

Good white discharges on a Paramlne Brown
ground are obtained if the fabric is padded wiA a
solution containing per 1., 30—40 g. of p-phenylene-
diamine dihydrochloride, sodium acetate (sufficient

to neutralise 50—75% of the hydrochloric acid pre-
sent), 25—30 g, of sodium chlorate, and 1—10 mg.
of vanadium chloride (added just before use), dried,
printed with a discharge paste containing hydro-
sulphite NF, steamed in the Mather-Platt, and
washed. For coloured discharges basic dyes are
used in the discharge paste and are subsequently
fixed with tannic acid. Pure white discharges are
also obtained by means of a colourless solution con-
taining per 1., 16 g. of p-phenylenediamine, 20 g.
of ammonium chloride, 20 g. of sodium chlorate,
20 g. of potassium ferrocyanide, and 1*5 g. of
Rongalite C, which has been filtered after standing
for several hours. The fabric is padded in the solu-

tion, dried, printed with a discharge paste con-
taining sulphites or hydrosulphite-formaldehyde
and steamed in the Mathcr-Platt. Coloured dis-

charges may be obtained by the usual methods
employed with prussiate ” Aniline Black. Sunder
reports that discharges obtained by the first pro-
cess are not satisfactory, but that this may be due
to the impurities present in the p-phenylene-
diaraine. Light shades produced by the “ pnis-
siate ” process appear bronzy and require correc-

tion by means of Xanthochromine, Naphthene S,

or Fuscamine, No precipitation takes place in the
padding mixture when free p-plienylencdiamine or
its acetate is used.—A. J. H.

Discharges on fabrics having a ground formed by
the oxidation of an aminophenol; White and
coloured . H. Schmid. Scaled Note No.
1517, deposited 80.12.04. Bull. Soc. Ind. Mul-
house, 1990, 86, 479—480. Report by C. Sunder,
ibid., 483.

Mono-aminophbnolb, diaminophenol (amidol), and
j

o-anisidine may be oxidised on textile fibres to give
i

brown to dark brown shades, capable of being i

discharged. The fabric is padded with a solution
|

containing per 1., either 40 g. of p-arainophenol •

hydrochloride, 5 g. of acetic acid (50%), 30 g. of
|

potassium ferrocyanide, 25 g. of s^^iura chlorate,
and 4—5 g. of crystalline sodium acetate; or 40 g. ;

of o-aminophenol, 40 c.c, of hydrochloric acid of
20^ B. (sp. gr. 1T62), 30 g. of potassium ferro-
cyanide, and 25 g. of sodium chlorate, then dried,
printed with a discharge paste containing a mix-
ture of sodium sulphite and sodium acetate, steamed
in the Matber-Platt, washed, and soaped. Coloured
discharges may be obtained in the usual way with
basic and pigment colours. Sunder reports that
shades produced from o-aminophenol lack depth.
The brown shade produced from p-aminophenol is

somewhat green, and is therefore suitable for
correcting the red tone of Faramine Brown.
Tn-Aminophenol yields a shade without value.

—A. J. H.

Dktsfase preparations; New and their import-
ance in the textile industry. G. Tagliani. Z.
angew. Chem., 1921, 34, 69—73.

Two preparations, “ Fermasol DS ” and “ Ferma-
sol BB ” have been placed on the market recently
by the Swiss Ferment Co.

;
they are rich in animal

amylase, liquefy starch rapidly, do not attack or
weaken cotton nbree, and possess other advantages
over the usual diastatic preparations used in the
textile industry. Comparative experiments with
these and other diastatic preparations are described.

—W. P. 9.

Patent.

Albumins Iprotalhinic and lysalhinic acids']; Use
of decomposition products of [in dyeing]
K. Bennert. G.P. 330,133, 25.12.15.

Ths addition of these acids or their salts to dye-
baths, e.g.. of vat dyes, produces more level and
deeper ana brighfter shades.—L. A. C.

VII.-ACU>S; ALKALIS; SALTS; NON-
HETALLIC ELEMENTS.

Sulphuric acid; Supply of nitrogen oxides in the
manufacture of by the chamber process. S.
Pagliani. Giorn. Chim. Ind., 1919, 1, 57—61.

The author discusses this question, mainly in con-
nexion with the work of Fairlie (J., 1917, 196; 1918
652 a), Goldmann (J., 1919, 251a), and CJhrisp

(Chem. Trade J., 1919, 64, 91).—T. H. P.

Sulphur dioxide and sulphur trioxide; Determina^
iion of in burner gases and oleum. A.
Sander. Chem.-Zeit., 1921, 45, 261—263.

A METHOD of estimating sulphur dioxide is based
on its conversion by means of sodium hydroxide into
bisulphite, and the reaction of the latter with mer-
curic chloride to form a double salt, with liberation
of hydrogen chloride; neutralisation then demands
an amount of sodium hydroxide equivalent to that
used for the conversion of the sulphur dioxide.

10 c.c, of N/iO sodium hydroxide is introduced, to-

gether with some methyl orange as indicator, into an
absorption fiask, provided with a bottom run-off tap.
By means of an aspirator, the burner gases are
slowly drawn in until neutralisation takes place,
and from the known volume of the gases the total
sulphur dioxide and trioxide is calculated. The
solution is then drawn off, treated with a satu-
rated solution of mercuric chloride, and titrated
with N flO sodium hydroxide, the result enabling
the amount of sulphur dioxide to be determined;
sulphur trioxide is calculated by difference, ^ti-
motion of sulphur dioxide and trioxide in oleum
is carried out in a similar manner.—W. J. W.

[Sulphuric acid;] Gaillard towers [for concentrat-
ing—3 and the electrical condensation of acid
fumes. M. Kaltenbach. Chim. et Ind., 1921,
5, 143—149.

The ordinary Gaillard tower system consists of the
tower proper, which the hot gases enter at 860® C.
and leave at 200®—220® C.

;
a small tower fed with

weak acid from the scrubbers and acting as a
recuperator, and the coke scrubbers. For satis-

factory work the gas should leave the small tower
at a temperature just above ite saturation point,
say 120®—130® C. Assuming that a true static
equilibrium exists throughout the apparatus, the
concentration of liquid acid in equilibrium with the
vapour varies directly with the temperature.
Though such a perfect equilibrium is not obtained,
exi)enmente are described to show that it is ap-
proached. No process can therefore at once give
strong condensed acid and a complete condensation,
and the function of the Cottrell process, which can-
not affect the equilibrium between the liquid and
gaseous phases, is limited to the aggregation of the
vesicles of liquid formed at the moment of condensa-
tion. The author considers that rationally designs
coke scrubbers can perform this more cheaply than
electrostatic precipitators. A slightly lower acid con-

tent in the exit gases for the same temperature with
the use of the Cottrell process is attributed to the

oxidation of sulphur dioxide in the latter case bv

nitrous gases derived from inoompletdy denitrated
acid. The author suggests the use of two small

coke scrubbers each preceded by an efficient cxH>ling

coil and havmg a bnok grid beneath which the gas

enters, the coke increasing in fineness from bottom
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to ioT) <ui3 no heavy timbers to obstmet oool-

ine Sr®*’ scrubber is to condense acid down to

the lowest rtrength at which it can be economically

concentrated, the product of the second being run

to waste.—C. I.

BMciwnSaifO,'^ WO+HNO,+H,0; Condition of

nil unaitaekable efecfrode tn He . A.

Hemenc. Z. iaektrochem., 1921, 27, 110—112.

By comparing the observed with the thermo-

dynamically calculated pi^ntials, when a platinum

electrode is in contact with the syetem nitric acid

—nitrous acid—nitric oxide at equilibrium, it is

shown that the reaction indicated is N0+2H,0-*'

4H +NO ' in solutions about SN, but in dilute solu-

tions the’ reaction N0+H,0-t2H +N0,' also comes

into play (of. Pick, J., 1920, 446 a). (Cf. J.C.3.,

Apr.)—E. H. H.

I

I

water and again evaporated with the addition of

perchloric acid, and this is repeated until the
residne dissolves completely in hot water. After
a final evaporation, the residue is treated with
20 c.c. of alcohol (containing 1 c.c. of 60%
perchloric acid per 300 c.c.), stirred during 15 mins.,
the potassium ^rchlorate then collected on a filter,

washed with the alcohol (using about 40 c.c.), dried
at 130° C., and weighed. Calcium and sodium
sulphates interfere, and if these salts are present,
the sulphate must be determined in the weighed
precipitate.

—

''N. P. S.

Adsorption of alkali chlorides hy animal charcoal.
H. Hartleben. Biochem. Zeits., 1921, IIS, 46—51.

An. alkali chlorides are adsorbed by animal char-
coal to the same extent within the limits of experi-
mental error.—S. S. Z.

Phosphoric acid and soluble phosphates ; Investiga-

tion of the U.S.P. assay for . A. E. Steam,

H V Farr, and N. P. Knowlton. J. Ind. Eng.

Cliem'., 1921, 13, 220—225.

Tun TJ.S.P. method of determining phosphoric acid

(neutralisation with sodium hydroxide, using

phenolphthalem as indicator, precipitation with an
excess of silver nitrate, neutralising the mixture

with zinc oxide, and titrating the excess of silver)

is untrustworthy except at one definite concentra-

tion, namely 6-2 mg. per c.c. The error is probably

due to the formation of slightly soluble acid phos-

phates of silver, and the authors therefore recom-

mend the following process, in which the phosphoric

acid la first converted into the tri-sodium salt:—
10 c.c. of a 1% solution of the sample b treated

with 6 g. of sodium nitrate, cooled in an ice bath,

and titrated with Njl sodiurn hydroxide solution,

using phenolphthalein as indicator. The number
of 0 . 0 . of alkali required is divided by twm and this

quantity is also added to the mixture. The latter

IS then treated with .50 c.c. of .V/10 silver nitrate

solution, diluted to 100 c.c., filtered, and the excess

of silver titrated in an aliquot portion of the

filtrate.—W. P. S.

Caustic soda; Preparation of from sodium

sulphate. B. Neumann and E. Karwat. Z.

Elektrochem., 1921, 27„ 114—124.

To determine the course of the reaction between

sodium sulphate and l^ue and the maximum yield

of caustic soda to be expected, experiments were
made at 15°, 40°, 70°, and 100° 0. at different

dilutions starting with sodium sulphate and lime

on the one hand and calcium sulphate and sodium
hydroxide on the other. To obtain a condition

of equilibrium, continuous shaking for several days
WM necessary. The highest yield, 60%, was ob-

tained at the lowest temperature, 15° C., and the

greatest dilution, iV/10, the corresponding yield

at 100° 0. being only 27 % . The yield falls rapidly

as the temperature or concentration is increased.

On account of the high dilution required, the process
is of no technical interest. A further drawback is

that, during concentration, reaction takes place

between the caustic soda and calcium sulphate, lime
being precipitated with a corresponding loss of

caustic coda. The yield is not increased hy working
under pressure.—E. H. B.

Potassium in silicates; Method for the determina-
tion of . J. J. Morgan. J. Ind. Eng. Chem.,
1921, 13, 225-227.

About 0'5 g. of the silicate is decomposed with
hydrofluoric acid, tbo mixture evaporated to dry-
n^, the residue dissolved in 26 c.c. of SN faydro-

chlorio acid, an excess of 10% perchloric acid added,
and tbe mixture evaporated until fumes of per-
chloric acid are evolved; the residne b treated with

Potassium perchlorate; Preparation of . E.
Blau and R. Weingand. Z, Elektrochem., 1921,
27, 1—10.

Potassium perchlorate is best prepared by heating
potassium chlorate in a quartz flask at 480° C.
without a catalyst for 8 hrs. In this way 69 g. of

perchlorate can be obtained from 100 g. of chlorate.

There is always about 3 % of the chlorate nndecom-
posed, but thb is removed by a single crystallisation.

Iron vessels are unsuited for this preparation.
Potassium perchlorate can also be obtained by
electrolysis of solutions of potassium chlorate be-

tween a nickel cathode and a platinum anode, using
a current density of 0T5 amp. per sq, dm. The
process suffers from the drawback that, even with
a rapidly circulating electrolyte, the electrodes

become incnisted with the sparingly soluble per-

chlorate. This difficulty is surmounted by electro-

lysing sodium chlorate and converting the very
soluble sodium perchlorate into the potassium salt

by treating with potassium chlorate, thus regene-

rating sodium chlorate which is used in the next
electrolysis. At 27° C. the current yield of the
process increases with increasing cathode current
density, but a change in the anode current density

has no effect on the yield, The electrolysb of

barium chloride solution at 60° C. under the same
conditions gives a current yield of 50—60% of

barium perchlorate. {Cf. J.C.S. May.)—J. F. S.

Polysulphide-svlphur ; Peterminaiion of . A.
IVober. Z. angew. Chem,, 1921, 34, 73.

Ten c.c. of the diluted polysulphide solution is

added to an excess of 10% sodium sulphite solution,

the mixture heated at 50° C. for 15 mins., cooled,

and the thiosulphate formed by the interaction of

the polysulphide and the sulphite is determined as

described by Bodnar (J., 19T.5, 1111). Allowance

must be made for any thiosulphate present

originally in the polysulphide solution, and if the

latter contains alkali carbonate, the thiosulphate

determinatione must be made after the solution has

been treated with cadmium acetate or zinc sul-

phate, and filtered.—W. P. S.

Chromic oxide; Carrying down of lime and mag-
nesia by precipitates of . E. Toporesou.

Comptes rend., 1921, 172, 600—602.

When chromium is precipitated by ammonia from
solutions of its salts containing calcium or mag-
nesium salts, the amounts of calcium or magnesium
carried down increase with the concentration of

their salts, and tend towards limits corresponding

to the chromites, Cr,0.,3Ca0 and Cr,0„8MgO, re-

spectively. The calcium or magnesium may be

removed from such precipitates by washing them
on the filter or by decantation with a boiling 5%
solution of ammonium nitrate.—W. Q.
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Nitrogen; Cathodic reduction of diesolved

mentary . E. Tiede and A. ScWaede. Z.

Elektrochem,, 1921, 27, 112—114.

In 1807 Davy claimed to ha^e ottained nitric acid
and ammonia by the electrolysis of distilled water
containing dissolved air, hut Rayleigh failed to
confirm this result. The authors have rei^ated the
experiment under widely varying conditions, at
pressures from atmospheric up to 150 atm., and
have failed to obtain a trace of ammonia.—E. H. R.

Sulphur; Elastic . T. Iredale. Kolloid-Zeits.,

1921, 28, 126—127.

Elastic sulphur is prepared by treating powdered
sodium thiosulphate with one-half its weight of

concentrated nitric acid, and after the reaction is

complete, adding water and washing the product.
A yellow elastic transparent mass is obtained which
after distension to four times its length will regain
its original form. Cooling to 0*^ C. makee it

opaque and brittle, but heating in water to 1(X)° C.
reproduces the elastic characteristics. After 24 hra.

it passes completely into the crystalline form.
—J. P. S.

Heat of dissociation of iron pyrites. Kamura.
See X.

Mixed and waste acids. Toussaint. See XXII.

Arsenic and phosphoric acid«. Desbourdeaux.
See XXm.

Patents.

Oxides of nitrogen; Prodncfion of and
catalyser therefor. General Chemical Co., Assees.

of W. W. Scott. E.P, 136,158, 2.12.19. Conv.,
7.9.18.

The catalyst consists of a mixture of cobaltic and
aluminium oxidee in the proportion of 100 pts. Co
to 2*5—30*0 pts. Al. It is prepared hy evaporating
a solution of the nitrates and igniting the residue.
The material is broken up, and fragments passing
through an 8-mesh sieve but retain^ on a zO-mesh
sieve are used. With an air-ammonia mixture of
8‘3% NH, by vol., a convereion of 84*5% is ob-
tained, or, if the catalyst is prepared at a tem-
perature not exceeding 650® C., as high as 94%.
The catalyst has a longer life and is less sensitive

to dust than any other metallic oxide catalyst. It

may also be used on a carrier, such as pumice.
—C. I.

Alkali pentdborates; Preparation of direct
from boron ores. A. A. Kelly and B. D. Jones.
E.P. 158,992, 15.11.19.

Boron ores are mixed with sufficient alkali to
ensure a proportion of 1 mol. of Na,0 or ^0 per
5 mols. of B^O^, and the mixture is. calcined, and
treated with carbon dioxide in presence of water,
either under atmospheric or increased pressure.
After concentration of the liquor, the alkali penta-
borate is crystallised out.—W. J. W.

Aluminium oxide; Process of producing from
cHoride of aluminium. 8. E. Sieurin. E.P.
159,086, 19.1.20.

Aluminous raw material is dissolved in hydro-
chloric acid, and the solution is saturated with
hydrogen chlor^e, introduced at the top of the
vessel. The acid mother liquor is then displaced
from the precipitated crystals of aluminium
chloride hy forcing in a concentrated solution of
aluminium chloride at the bottom of the vessel,

after which this solution is separated from the
crystols by centrifugal action, and the latter are
calcined. The mother liquor may be used for solu-

tion of further raw material. To avoid accumula-
tion of iron in the liquor, it is treated with hot

sulphuric acid (sp. 1*71), the gaaeouB hydrogen
chloride evolved l^ing in initial pro-
cess; the sulphuric acid solution is concentrated
and cooled, and the precipitated iron sulphate
separated.—^W. J. W,

Sulphurous actd; Process of and apparatus for the

manufacture of liguid from dilute sul-

phurous acid gas. P. Pascal. E.P. 159,337.

2.12.19.

Dilute gas from pyrites or blende burners is com-
pressed, cooled, and washed in a tower with car-

bolic oil of sp. gr. I'O obtained in the distillation

of coal tar between 176® C. and 225® 0. This
absorbs one-fourth of its weight of sulphur dioxide
at atmospheric temperature and pressure. The
oil passes on through a heat interchanger and is

distilled under reduced pressure, a plate column
removing any oil driven over with the gas; the

latter is subsequently liquefied by compression.

-C. I.

Chromo^is chloride; Process of makino . M.. C.

Taylor, Assr. to N. D. Baker. U.S.P. 1,369,204,

22.2.21. Appl., 15.12.19.

A SOLUTION of chromic chloride containing 1—2%
of free hydrochloric acid is electrolysed in a cell

having a diaphragm.—C. I.

Pickling solutions; Method of and apparafus for

reclaiming spent . H. S. Marsh and R. S.

Cochran. U.S.P. 1,369,451, 22.2.21. Appl., 9.1.20.

The salts in the hot solution arc precipitated by

cooling, heat being exchanged with a counter
current of the cooled solution.—C. I.

Zinc chloride; Production of anhydrous . P.

Danckwardt, Assr. to The Danckwardt Process

Co. U.S.P. 1,369,729, 22.2.21. Appl., 23.10.19.

A MIXTURE of aluminium chloride, carbon, and zinc

ore is gradually heated, the zinc chloride formed
being volatilised and condensed.—C. I.

Ammonium phosphate; Method of making .

H. C. Hetherington and J. M. Braham, Assrs. to

United States of America. U.S.P. 1,369,763,

22.2.21. Appl., 10.6.20.

Mono-ammonium phosphate is crystallised from
slightly acid solution at a temperature above

105®C.—C. I.

Ammonium salts; Preparation of . Akt.-Ges.

fur Stickstoffdunger. G.P. (a) 299,141 and (b)

300,141, 5.7.16.

(a) Calcium cyanamide, which has previously been
treated with carbon dioxide, is heated to tempera-
tures above 100° C., under pressure, in presence of

salts which decompose ammonium carbonate, such

as those of the alkaline earths, and of water or

steam. The process may be carried out in presence

of catalysts, such as manganese dioxide and ferric

hydroxide, which assist the formation of urea, (b)

Dicyanodiamide, or a solution containing it ob-

tained by treating crude calcium cyanamide with

water, may be used as initial material.—W. J. W.

Potassium salts; Apparatus for effecting continuous

solution of crude . G. Sauerbrey, Maschinen-
fabrik A.-G. G.P. 328,448, 6.2.20.

The apparatus consists of two rotary drums, placed

one behind the other, and each provided with a

partition mounted on a support which passes

through both drums and is suspended from external

brackets. Each drum is divided by the partition

into two compartments, in which the solvent and

the solid material move respectively in the same and

in opposite directions.—W. J. W.
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Aiiali earbonatet: Manufacture of from alkali
sulphiiits and hydrosulphides. P. Beck. 6.P
329,832, 25.7.17.

Alkali sulphides and hydroaulphides are conTerted
into alkali carbonates by the action of magnesium
bicarbonate, or of carbon dioxide in the presence

of magnesium carbonate, oxide, or hydroxide, in

aqueous solution.—Jj. A. C.

Potassium ferrocyanide ; Manufacture of [from
calcium cyanamide}. Strontian- und Potasche-
Fabr. Rosslau, Zweigniederlassung der Deseauer
Zucker-RaffinerieG.m.b.H. G.P. 330,194, 15.2.20.

A MixiUBB of, e.g., 100 pts. of calcium cyanamide,
75 pts. of potassium carbonate, and 30 pts. of iron

filings is healed to redness in the absence of air;

the product is cooled, ground to a powder, and
extracted with water.—L. A. C.

Cooling - and washing tower for gas from pyrites

kilns, 0. Frohberg. G.P. 330,650, 30.12.19.

The tower is built of acid-resisting ferro-concrete

•and is provided with a firebrick roof carrying the
system of spraying tubes, each of which is attached
separately to the roof, and all of which are con-
nected with a central supply tube. The interior

of the tower is filled with small glazed earthenware
tubes, and a protective acid-resisting or imperme-
able sheath may be arranged, if necessary, round
the inner walls.—A. R. P.

Alkali phosphate; Process for the preparation of
. Chem. Fabr. Rhenania A.-G. G.P. 330,840,

4.2.17.

N.atcballv occurring phosphates, e.g., vivianite or
triplite, are heated with solid alkali carbonate to
700°—800° C. Extraction of the sinter^ mass with
water yields a solution of alkali phosphate.

-A. R. P.

Lining for calcium cyanamide furnaces. G. Poly-
sius. G.P. 330,943, 6.9.19.

The furnace is lined with quartzite, cement, or
concrete, with or without an admixture of cement
clinker. No reaction takes place between the
charge and the lining, nor does the charge stick
to it.—A. R. P.

Arsenic and sulphur; Separate production of
from sulphur ores containing arsenic. A. Wy-
porek, and Rheinisch-Nassauische Bergwerks-
und Hiitteh-A.-G. G.P. 331,068, 7.8.19.

The ore is heated rapidly to a high temperature,
whereby the arsenic is volatilised with very little

loss of sulphur, and the ore can then be roasted to
produce gases from which sulphuric acid almost free
from arsenic is obtained.—L. A. C.

Zinc oxide ; Manufacture of . New Jersey Zinc
Co., Assees. of J. A. Singmaster, F. G. Breyer,
and A. E. Hall. E.P. 137,513, 24.11.19. Conv.,
8.1.19.

See U.S.P. 1.322,088 of 1919; J., 1920, 22 a.

Oxides and other compounds of metals; Froductio
of metal . New Jersey Zinc Co., Assees. (

F. G. Breyer, A. E. Hall, and G. R. Walt;
E.P. 147,530, 24.11.19. Conv., 12.7.19.

See U.S.P. 1,322,089—90 of 1919; J., 1920, 22 a.

Oxides and other compounds of metals; Production
of metal . New Jersey Zinc Co., Assees. of
J- A. Singmaster, F. G. Breyer, and E. H.
Bunce. E.P. 149,927, 26.11.19. Conv., 22.7.19.

See U.S.P. 1,322,143 of 1919; J., 1920, 22 a.

Separating aqueous vapours from liquids and
preparation of dilute sulphuric acid. E.P.
159,054. Seel.

Filling material for reaction chambers. G.P.
330,226. See I.

Tin-pot shimmings. E.P. 158,926. See X.

Metallic oxides and sulphur dioxide. G.P. 331,177.
See X.

VI1L-41LASS : CEMHICS.
'

fuTTiacesj Design and operation of .

I J* J* Benk. J. Amer. Ceram. Soc., 1921, 4,

I

^—236.
!

The proper design of regenerator chambers is dis-

I

cnssed and two inefficient designs are criticised.
I ^0 gases being heated should move upwards, and
I

tho^ being cooled should pass downwards. The
I

position of the ports should be selected carefully
1 and losses by heat radiation minimised as much as

j

po^ible. The reversing valve should be efficient

I

and operated regularly, and the furnace should be
i

thermo-couples and draught recorders.
; Analyses of the waste gases should be made fre-

j

quently, and the operation of the furnace controlled

I

accordingly.—H. S. H.

j

Glasses; Simple expansibility test for determining
I

the welding properties of . D. E. Sharp.

i

J. Amer. Ceram. Soc., 1921, 4, 219—223.

I

The ends of two glass rods are heated and welded
together by forceps and a thread pulled out with
the two glasses forming opposite sides. If the
glasses have different coefficients of expansion the

I

strip bends into a curve^ the glass of higher co-
efficient of expansion being on the inside of the
curve. The coefficient of expansion can be deter-
mined, if standard glasses of known coefficient are
available, by finding the glass with which the
specimen will give a thread without curvature on
cooling.—H. S. H.

!
Kaolinite; Study of the heating and cooling curves

I of Japanese , S. Satoh, J. Amer, Ceram

j

Soc., 1921, 4, 182-191.
I Heating and cooling curves up to 1400® C. were-
taken for Japanese kaolinite by means of a differ-
ential couple using quartz sand as standard. A heat

i
absorption due to evaporation of moisture occurred
up to 100® C., and was followed by a weak heat
evolution from 100® C. to 300® C., possibly due to
the oxidation of foreign materials. Heat was
fibsorbed from 450® C. to 650® C. owing to dehydra-
tion, and a further endothermic change took place

j

from ^0® C. to 750° C., and was ascribed to the

I

dissociation of kaolinite into free alumina and free

I

silica. An exothermic reaction near 950® C. was
I considered to result from the polymerisation of

j

alumina, while a heat evolution between 1200®

j

and 13(W® C. was ascribed to the formation of

I

sillimanite from the dissociated free alumina and
i

silica. The loss in weight on ignition occurred

i

chiefly between 400° and 650° C., and the rate of

j
increase per degree reached a maximum about

> 460® C. Changes in the microstructure of the

j

kaolinite occurred at 600®, 900®—1000®, 1250®

—

!
1300®, and at 1400® C., when sillimanite began to

j

develop. Heating and cooling curve's for alumina
I prepared by calcining the nitrate, hydroxide, and
sulphate gave exothermic reactions ascribed to the
polymerisation of alumina at 800°—900° C. and"

at 1100®—1200® C., instead of at 950° and 1250® C.,

as in the case of kaolinite. In the discussion it

I

was pointed out that some of the author’s conclu-

sions are erroneous, owing to his failure to recog-
nise the endothermic change in quartz at 575° C.

—H. S. H.

Fire-brich made from ganister, flint day, and
plastic day mixtures; Tests of , with special

reference to spalling. R. M. Howe and M. Shep-
pard. J. Amer. Ceram. Soo», 1921, 4, 206—212.

Hand-xcade bricks were prepared from mixtures of



260 A Cl. IX.—BOILOraO MATEBULS. ujrii 30, ita.

ganister, flint clay, and plastic day so as to vary
the silica content from S3 to 77% and the alumina
content from 43 to 20%. The fusion points of the
bricks decreased gradually as the silica content
increased, and were usually about 2 cones lower
than the fusion points of the corresponding pure
alumina-silica mixtures. It was found that be-
haviour under load at high temperatures was not
a function of chemical composition, but depended
more on the temperature of burning. The resist-

ance to spalling of each brick {.as teatM by alternate
beating and dipping in cold water) decreased on
burning at higher temperatures. The bricks with
the highest silica content were most resistant to
spalling at the lower burning temperatnres, but
this advantage was lost at 1400'’ C.—H. S. H.

EUctricci porcelain; Effect of the replacement of
free silica by oiumina and sirconia in . E.
Twells, jun., and C. C. Lin. J. Amer. Ceram.
Soc., 1921, 4, 195—205.

Iw order to test whether free silica is detrimental
to the mechanical and dielectric strength of elec-

trical porcelain, a series of sixteen batches was
prepared in which various proportions of the tree

silica wme replaced, weight for weight, by alumina,
zirconia, or combinations of both, and bars and
discs, after burning at cone 8J—9 or at cone 12,

were tested for shrinkage, transverse strength,

impact strength, heat resistance, porosity, and dye
penetration, 'l^en zirconia replaces flint over-

Durning of the porcelain occurs at a lower tempera-
ture, but the ability to withstand sudden tem-
perature changes is greatly increased. The firing

shrinkage is increased, the colour is poorer, while

the transverse strength is highest with equal parts

uif zirconia and flint. The maturing temperature
of the porcelain is greatly raised by replacing flint

by calcined alumina, but the ability to withstand

sudden temperature tinges is greatly decreas^.
The firing shrinkage is also decreased, and a high

transverse strength is developed when the b(dy
approaches vitrification. The presence of free silica

increases the dielectric strength.—H. S. H.

Patsnts.

Dryer and kiln- Superposed . S. Knpfer,
Assr. to American Dressier Tunnel Kilns, Inc.

D.6.P. 1,369,285, 22.2.21. Appl., 23.4.20.

A cowTiNTjons dryer is provided above a continuous
tunnel kiln, with its exit end adjacent the entrance
end of the kiln. Cars carrying the ware move
successively through the dryer and kiln.—H. S. H.

Tunnel kUn and method of operating same. P. d’H.
Dressier, Assr. to American Dressier Tunnel
Kilns, Inc. U.8.P. 1,.369,330, 22.2.21. Appl.,
26.2.20.

Thb atmosphere formed by a hot body of gas in a
central portion of the kiln is maintained without
substantial movement except for convection cur-
rents. Gas is blown into the end of the kiln

along the top of the kiln chamber so as to
create a downward flow of the kiln atmosphere
between the end and centre oi the kiln, with
a return flow along the bottom of the kiln to
the kiln end where the excess gas escapes. The
maintenance of an unduly high top temperature
in the end of the kiln by reason of the convection
current circulation of the kiln atmosphere is pre-
vented.—H. 8. H.

Ceramic ware; Process for preheating and smoking
in ring furnaces. G. Korngiebel. G.P.

331,677, 19.7.17.

Thb chambers of the preheater are separated from
•one another by darners which do not reach to the
bottom of the conmustion flue. The smoke and
rgases are removed through slits in the bed of fie

hearth, while the steam rises up throu^ the
ebamben and is thereby separated from anl pre-
vented from saturating with moistnre the cooled
smoke and from flowing from heated to cooler
chambers, and so being repeatedly condensed and
evaporate.—^A. E. P.

Refractory insulating material; Manufacture of
from aluminium and alkdi silicates and

comhustihie fillers. L, Kern. G.P. 330,064
11.5.19.

The mixture of silicates and filling material is

worked to a paste with a solution of aluminium
hydraide in a dilute mineral acid, and yields on
calcining a product of high porosity.—1. A. C.

Glass-pot furnace. M. Mathy. IJ.S.P. 1,369,453
22.2.21. Appl., 26.6.19.

See E.P. 136,115 of 1919; J., 1920, 25 k.

Retorts for burning ceramic ware. G.P. 332,131.
See X.

IX.-B0iLD(NG MATEBIAIS.

Agglomerani ; Special ferriferous and its

applications in presence of puzzuolanie materials.
F. Ferrari, Giorn. Chim. Ind. Appl.. 1921. Z,

53—56. (C/. J., 1920, 821 a; 1921, U a.)

PoETLAN® cement in which the se^uioxides are
present in the proportions of their eqnivaiente,
although exhibiting all the qualities of cemente of
this ty^y should be free from binary oompounds of
aluminium and iron. Making use of a mixture
composed of lin>cstone (87*6% Ca(X),), day, silicious

sand, and ferric oxide obtained by burning pyrites,
the author has obtained a cement of the percentage
composition : SiOj, 24*04

; insoluble silicious residue,
0-28; A1,0,, 3*32; Fe,0,, 5*24; CaO, 6510: MgO
0'47

;
SOj, 0'61

;
alkali (not determined), 0’94. Such

oemeot is stable towards sulphates and chlorides
and is to be regarded as a product of more easy
ficorification and of a greater content in hydraulites
(calcium silicates). It ie capable of replacing, in
all their applications, not only iron-Portland
cement, but also ordinary Portland cement. Addi-
tion to sudi cements of puzzu<^acic Bubstances so

as to modify their high basicity, renders them suit-
able for giving absolutely impermeable mortars,
which are of general application and are mecKanic-
aliy superior to those having a basis of ordinarv
Portlaild cement.—T. H. P.

Blast-furnace slag, and its use as building material.

R. Griin. Z. aegew. Chem., 1921, 34, 101—102.

The composition of blast-furnaoe slag varies between
wide Umits. It mav contain 24—70% 8iO,+MiiO,
3—30% Al,0,+Fe,0„ and 17—60% CaO+MgO.
For use as _a hydraulic cement, finely ground slag

is first calcined with limestone, and the resulting
“ Portland cement clinker ” is mixed with granu-
lated slag in the proportions of 15l85. Another
composition, known as “iron Portland cement,”
consists of 30% of slag and 70 % of the clinker. Even
slags, hitherto considered worthless, have 'been

rendered suitable by the addition of lime and
talumina, and heating mixture in an electric

furnace, but there remains a wide field for further

investigation.—W. J. W.

Insulating and building materials; Edatwe heat

conductivities of some —— . J. J. Lichtin.

Cbem. and Met. Eng., 1921, 24, 3^.

Thb relative heat conductivity of ‘‘Porete’’ (an

insulating material made from cement and sand),

and of various other materials, was detertained by
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the “ air bo* ” method. Cubical boxes, 8x8x8 in. i

with walls 1 in. thick, war© heated internally by !

an electric incandescence lamp. Temperatures i

were observed by means of two thermometers
I

inserted through the walls, and three thermometer
'

bulbs in contact with the outer surface of the box. i

The values for the conductivity expressed as !

the quantity of heat in B.Th.U. which flows i

through 1 eq. ft. of area, through a unit thickness i

of 1 ft., having a temperature difference of 1“ F. I

between its faces, were as follows, the specific
|

gravities of the various materials being given '

within brackets;—Concrete, 1 cement ; 2 sand 1

(2-01), 0 1760; gypsum board (100), 0'0846;
j

“ Porete ” reinforced with expanded metal (0'98),
'

0'0786; yellow pine from N. Carolina (0'64), 0'0719; I

air cell asbestos board (0*21), 0*0335; cork board !

(0*187), 0*0277._ The values apply only under i

similar conditions of experiment, which are i

approximately those under which the materials are i

used ordinarily as insulators or building materials.
'

—C. A. K. 1

!

Patents. *

llricks, blockt, slabs, tUes, etc.; Mnnu/aefure of
for paving or budding or other purposes. ^

C. M. C. Hu^es, A. E. Brown, and T. Hill-

Jones, Ltd. E.P. 159,239, 13.9.19.

Bricks etc, are prepared by grinding and mixing '

together clinker or slag (60 pts.), limestone dust (27
;

pts.), bitumen (10 pts.), making the mass pl.nstic by i

the addition of creosote oil (3 pts.) and if necessary I

water or sodium silicate solution, and pressing the
|

bricks etc. from the plastic mass. They are dried
;

and then heated sumcjently to flux the bitumen, i

which hinds the material on cooling. In order to j

prevent clogging of the pistons of the press, it is

sometimes necessary to mix and heat the bitumen,
!

oil^ and [imestone together and, after cooling, to
j

grind this binder finely before mixing with the !

main body as described above.—H. 8. H. I

Seat non-conducting compositions. J. C. S.
McLay. E.P. 159,411, 28.2.20.

|

A mxTuBE of 76 % of waste calcium carbonate from ;

the manufacture of soap, 20% of sawdust, 5% of
i

flour sweepings added as an agglutinating
;

material, and 6% of ammonium carbonate is heated
in the plastic condition, when the ammonium
carbonate acts as an aerating agent.—H. S. H.

.irtificial [lithographic] stone. J, Kiermayer, nnd
Ver. Chem. Fabr. zu Leopoldehall, A.-G. G.P.
329,592, 26.6.19.

A STONE free from air bubbles is prepared without
treatment under vacuum, by mixing magnesia with
an excess of magnesium chloride solution, stirring
to release air bubbles, and then removing the excess
solution.—L. A. C.

Line; Manufacture of volume-stable, dry .

J. Joachim and J. Schulte. G.P. 329,943,
21.2.19.

Quicklime is slaked in open vessels by means of
superheated steam, and either before or during the
process is heated above 100° C.—L. A. C.

Concrete; Process for the preparation of a free
from, shrinkage cracks. A. Guttmann. G.P.
330,784, 29.1.20.

So muob plaster, or other material which acts in a
similar manner, is intimately mixed with the finely
ground wment or cement mixture that the natural
contraction of the cement on setting is counter-

|

balanced or exceeded by the expansion due to the
added material.—A. B. P.

X.-HETAISJ METALLUBGY, IHCLODING
ELECTBO'METALLUBGY.

Cast iron; Manufacture of from humt pyrites
in the electric furnace. M. Guedraa. Giorn
Chim. Ind. Appl., 1921, 3, 58—61.

In the Guedras and Duina process, the burnt
pyrites is first completely dried, then almost com-
pletely freed from sulphur, and agglomerated, in a
^ntinuous rotary furnace of the Breuille type
heated by lignite gas or blast-furnace gas; in this
way the percentage of sulphur is reduced from
2 3 to 0‘1—0*2, and the resulting product is hard
yet highly permeable to gases. The burnt pyrites
IS tben introduced into the fusion hearth of an
electric furnace, where it undergoes reduction and
further desulphurisation, the latter being facili-

tate by addition of dry calcium chloride

:

^S+P^Clj-}-CO=Fe+CaS+COCla
;

the carbonyl
chlonde liberated is rapidly decomposed, by means
of moist air, into hydrogen chloride and carbon
dioxide. The percentage of sulphur in the cast iron
obtained is 0 01—0 03.—T. H. P.

Steel; Dimensional limitation of successive heat-
treatments of carbon . W. P. Wood. Chem.
and Met. Eng., 1921, 24, 345—356.

Unifosm sampl^, 1 cm. scjuare and 10 cm. long, of
steel bars ranging in carbon content from OTl to
1T4%, were measured in a micrometer, and sub-
jected to a hardening quench in oil from 900° C.,
followed by a draw at 600° C., in order to bring all

possible effects to a maximum value. After the first

complete heat treatment the hypo-eutectoid steels
were shorter than in the original annealed state,
the eutectoid steels had not changed appreciably in
length, and the hyper-eutectoid steels showed slight
dilatation. The results in general are held to be in
agreement with the view of Andrew and others
(J., 1920, 452 a), according to which two opposing
influences affect carbon steels which are heated
slowly to 1000° 0.. namely, a contraction caused
by the conversion from o- to y-iron, and a solution
of carbide which causes an expansion,—C. A. K.

Steels; Distribution of hardness in- quenched carbon
and quenching cracks. K. Honda and S.

Idei. Sci. Rep. Tohoku Imp, Univ., 1920, 9,

491—507.

To study further the fornnation of quenching cracks
in carbon steels (cf. Honda and Matsushita, J.,
1919, 582 a), experiments were made to determine
the distribution of hardness in quenched specimene
in the form of small cubes or cylinders, by means of
Shore’s scleroscope. With a. soft quenching, for
example in oil from a temperature not exceeding
820° (J., the hardness decreases from the periphery
to the centre. With moderately hard quencuing,
for example a 0*91% C steel in water from 780° C.
or a 1 ’47% C steel in oil from 900° C., the hardness
of the specimen is uniform. A hard-qucnched steel,

for instance a 0*68% C steel quenched in water from
800° C. or above, is hardest towards the centre.
This is explained by the presence of arrested
austenite in martensite (cf. Honda^ J., 1919, 821 a).

The quenching cracks in small pieces occur when
the hardness of the central portion is greater than
that of the periphery, the cause being the stresses

occasiozied by the difference between the specific

volumes of austenite and martensite. Since this
difference increases as the temperature falls, the
cracking usually takes place as the specimen
approaches room temperature. The hardness of a
hard-quenched specimen gradually increases with
lapse of time'owing to gradual transformation of
the arrested austenite into martensite. To avoid
cracking, quenching should be only medium hard.
The temperature from which to quench a particular
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steel can be determined by quenching specimens
from, say, 800°, 900°, and 1000° C. in oil and deter-
mining the hardness at the centre and periphery.
Hardness-quenching temperatnre curves are dravm
for the centre and periphery, and the point of
intersection of these will give the temperature from
which to quench to obtain uniform hardness
throughout the specimen.—E. H. R.

Steel and iron; Mechanism of increased corrosion of
due to small copper contents. D. M. Buck.

Trans. Amer. Electro-Chem. Soc., 1921, 47-S4.
[Advance copy.]

Peeliminaet results of a four-years’ test on the rate
of corrosion of copper steels are given after atmos-
pheric exposure of specimens for 32 months. The
specimens contained from O'Ol to 0 242% Cu, and
the amount of rusting was estimated by deter-
mining the quantities of the loose film removable
by brushing with a wire brush, and the elosel.v

adherent film removed later by an ammoniacal
solution of ammonium citrate. A steel containing
0‘1% Cu showed a loss of 3’62 oz. per sq. ft. due
to loosely adherent rust, and of 6‘43 oz. due to closelv

adherent rust, which was the minimum total lees of

the series. Present data indicate that the harmfnl
influence of sulphur on corrosion is in some manner
controlled by the addition of copper, and also that
the more adherent nature of the rust film formed is

related to the increased resistance peculiar to

copper steels.—C. A. K.

Corrosion of old iron. E. A. and L. T. Richardson.
Trans. Amer. Electro-Chem. Soc., 1921, 65—59.

[Advance copy.]

Analyses of fifteen specimens of iron and
steel which had resisted atmospheric corrosion for

upwards of 30 years show that steels which are
rust-resisting contain copper. Steels containing
more than 0T% Cu were relatively in good condi-
tion; those containing less than 0‘1% Cu gave con-
tradictory evidence. A comparative test of

exposure for two years showed that the older irons

are no lees subject to corrosion under similar con-

ditions than recently manufactured wrought iron.

—C. A. K.

Iron and sted; Preventing corrosion of when
not eipojed directly to the atmosphere. F. N.
Speller. Trans. Amer. Electro-Chem. Soc., 1921,
37—46. [Advance copy.]

Expebimxnts and observation in practical working
have shown that the extent of corrosion of iron

or steel in contact with water is directly pro-

portional to the quantity of oxygen in solution, and
that the composition of the iron is of minor account.

Dissolved oxygen has been removed economically
by mechanical de-aeration of the water. For
practical protection of water pipes from internal

corrosion at 80° C. it is not necessary to have the

oxygen less than 0'4 c.c. per 1., but for steam boiler

work a limit of 0'2 c.c. per 1. is advisable. This
limit may be reached by spraying the water into a
vacuum chamber, or by passing the water through
a suitably designed preheater. A second method
is based on fixing the free oxygen by chemical com-
bination and has been employed in practice by
passing the heated water through a storage tank
packed with a mass of expanded iron giving about
60—70 sq. ft. of surface per cb. ft. of space. In
30 mins, at 77° C. the oxygen content may be
reduced to 0'3 c.c. per 1. Free carbon dioxide, or
bicarbonate, is alwtays increased slightly by this

treatment, but practically no corrosion ia found to

occur in the absence of oxygen. Other metals, e.g.

zinc, may be need but are more costly. A series of

experiments shows that the corrosion of zinc and
brass is retarded neatly by the removal of oxygen
from water, and also that the accelerating effect of

copper and braes in contact with steel is reduced
by the lack of a depolariser. The rate of corrosion
may be retarded by increasing the proportion of
hydroxyl ions in relation to the hydrogen ions
present in the water, as by addition of lime or soda
ash, but the fomtation of an insulating scale may
cause other difficulties. The results of recent
research on the corrosion of hot water feed service
piping are tabulated.—C. A. K.

Ferro-silieon ; Influence of silicon upon the proper-
ties of . A. T. Lowzow. Tidir. Kemi, 1919,
16, [1], Chem. and Met. Eng., 1921, 24, 481—
484.

A BEEtES of commercial alloys containing from
49'1% to 93'41% Si were examined by microscopical
and chemical means, and from the results obtained
the equilibrium diagram was constructed. The
compound FeSi forms an eutectic with silicon at

55% Si and 45% Fe. The compound FeSi, is a
decomposition product formed from the eutectic by
slow cooling. Determinations of the specific gravities

of the various alloys indicate that a fairly accurate
estimation of the silicon content can be quickly
obtained by determining the specific gravity,
although slight variations are produced by the
introduction of impurities.—J. W. D.

Ferronickels ; Effect of additions on the anomaly of
dilatation of .• application to iron-nickel-
chromium alloys. P. Chevenard. Comptes rend.,

1921, 172, 594—596.

The curve showing the variation of the total

anomaly of dilatation, A„ with nickel content in

the case of pure ferronickels, rises rapidly from
zero at 25% Ni to reach a sharp maximum at a
point corresponding to the compound Fe^Ni, and
then descends, crossing the zero line at 58% Ni,

reaching a minimum, and then recrossing at 80%
Ni, and finally recrossing at 99% Ni after a second
slight maximum. By the addition of increasing
amounts of chromium similar curves are obtained,
but the maximum value of A, becomes less and less,

and the maximum point is displaced more and more
towards a higher nickel content. The maximum
points are practically on a line which, starting from
Fe,Ni, tends towards a point on the line NiCr.

—W. G.

Iron pyrites; Beat of dissociation of —— . H.
Kamura. Chem. and Met. Eng., 1921, 24, 437.

Iron pyrites was decomposed at different tempera-
tures ranging from 400° to 700° 0., the decomposi-
tion pressure at which the sulphur vapour was given
off being measured. From the decomposition
pressure curve the heat absorbed in the decomposi-
tion was deduced thermodynamically, giving, Q, the
heat of decomposition per molecular volume of sul-

phur vapour formed as 37,223 cals., corresponding to

the heat value of the equation 2FeS,=2FeS-tS,.
Tho value of the heat absorbed per atom of sulphur,
or conversely the heat evolved in the combination,
can therefore be expressed tbermochemically as

(FeS,8 gas) =18,611 cals.-^. W. D.

Gold ore; Treatment of antimonial at the
Globe and Phoenix Gold Afine, S. pthodesia.
V. E. Robinson. J. Chem. Met. Min. Soc. S. Afr.,

1921, 21, 117—119.

The greater part of the coarse stibnite present in

the ore is separated by hand picking, and the re-

mainder of the ore is wet crushed by stamps, the
pulp from which passes over amalgamated plates
to a series of grinding pans containing mercury.
The pan discharge passes over canvas strakes, then
through a series of mercury traps, and finally into

a classifier to separate the sands and slimes, which
ore stored separately and allowed to weather for

some time, after which each la cyanided separately.
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The concentrates from the strakes are reconcen-

trated and amalgamated in a pebble mill. The re-

coveries are 65—70% by amalgamation, and about

80% of the total gold in the tailings is recovered

by cyaniding. The amalgam and the precipitate

from the sand plant both contain small amounts of

antimony, which is removed from the crude bullion

by melting it under an oxidising flux, skimming,

and then directing a blast of dry compressed air

on the surface of the molten metal until no further

fumes are evolved. The bullion obtained from the

slimes contains a large amount of copper; it is

<Tranulat€d, mixed with sulphur and slowly heated

fn a graphite pot, when most of the base metals and

some silver enter the matte and a slightly anti-

monial bullion is obtained, which is further purified

as described above.—A, R. P,

De-aeration of water or Icyanide] solutions;

Chemical methods of . H. A. White. J.

Ghem. Met. Soc. S. Afr., 1920, 21. 105-111

For removing oxygen from cyanide solutions before

precipitation of gold, and from boiler-feed water,

comparative testa were made with a ferrous salt,

a manganous salt, and tannin. The sample of water

or cyanide solution was treated with the calculated

quantity of chemical, together with lime, the mix-

JiTO shaken, and allowed to stand until next day.

The clear liquid was siphoned off and analysed, and

the result compared with an analysis of the original

sample. With tannin the dissolved oxygen was

removed, and there was no reaction with the

cyanides present. With ferrous ammonium sul-

phate all the oxygen was removed, but there was

a loss of half the cyanide. Manganese sulphate

remove! only 77% of the oxygen; there was no

loss of cyanide. Wattle bark and dried extract of

the hark were also efficient, but required an

alkalinity of at least 0‘008% of soda. Wattle bark-

extract was the cheapest of the compounds tested.

A few experiments were made on the effect of dis-

solved oxygen in boiler water on the corrosion of

iron. In some cases the oxygen was partly removed
with wattle extract and by passing hydrogen
through, and in these cases the amount of iron dis-

solved, when free in the water or in contact w'ith

carbon, was very much leas than in the untreated

w’ater.—J. H. J.

Gold; Quantitative determination of by cupel-

lation, and the examination of large quantities

of gold destined for the manufacture of coinage.

J. W. A. H. Smit. Rec. Trav. Chim., 1921, 40,

119—152.

In the cupellation of gold bullion certain details

must be strictly adhered to if accurate results are

to be obtained. Uniformity of access of air in the

furnace is necessary and too rapid a cupellation is

injurious. The surface and porosity of the cupd
are not of such importance as its thermal conduc-

tivity. The ratio of lead to copper must be at

least 55!l and may be higher. Heating of the

button after irideecence u necessary for commercial

-samples of gold, and in this case the best ratio of

silver to gold is 2il. The cornets should ^ well

heated both before and after boiling with acid, and
it is advisable to roll the buttons into sheets

015 mm. thick. Tlie nitric acid used for the ex-

traction must be absolutely free from chlorine and
of a somewhat higher concentration (36® B., sp. gr.

1*33) than that generally used.—W. G.

dust and scrap; Electro-metallurgical process

for working up to the pure metal. H.
Paweek. Z. Elektrochem., 1921, 27, 16—21.

In working up brass for copper by an oxidation pr^
cess large quantities of zinc dust are obtained. This

dust is worked up as follows : The mass is treaty
with a slight excess of dilute sulphuric acid,

filtered, the solution treated with zinc scrap to
precipitate copper, filtered, and treated with the
calculated quantity of bleaching powder to oxidise
and precipitate iron. The solution is then used to
make the anolyte and catholyte for the subsquent
electrolysis. The electrolysis is carried out in a

j

two-diaphragm cell, the cathode part being between

I

the two anode parts and between the two dia^
I phragms. The anodes are lead plates, 3*35 sq. dm.

I

surface, and the cathode an iron plate. The
I

anolyte contains 4% of zinc and 5 % of free sulphuric
I acid, whilst the catholyte is neutral and contains
! 10% of zinc. The electrolysis is carried out with a

I

current of about 4*1 amps, and 5‘5 initial voltage

i
which falls to 3*65 volts in 19 hrs. The process is

I

stopped when the zinc concentration has fallen to

! 4% ;
at the same time the acid content of the catho-

;
lyte has risen to 5% and that of the anolyte to 10%.

i

The catholyte is used in the next operation as
: anolyte and the original anolyte is treated with
more zinc dust and used as catholyte. By this pro-
cess 1 kg. of zinc is obtained for the expenditure of
3*38 k.w.-brs.

;
this corresponds to a current yield

I

of 99*03%, A similar prwess for working up the
I worn out zincs of batteries is described; in this the

I

zincs are placed in the anode cell and used as the
anode.— F. S.

Lead; Elexirolytic corrosion of by continuous
and periodic currents. E. R. Shepard. Trans.
Amer. Electro-Chem. Soc., 1921, 23—36. [Ad-
vance copy.]

The rate of corrosion of lead submerged under
water and in moist earth was determined under the

influence of continuous and periodically reversed

currents, with a view to amplify the work of

McCollum and Ahlborn (U.S. Bur. of Standards.

Tech, paper No. 72). The results agree generally

with those of the earlier work, except that a co-

efficient of corrosion of 100% (equal to tlie theo-

retical value) may be obtained in earth with very

low direct current densities (0*93 amp. per sq. ft.).

The earth must bo saturated with water and
pressed firmly around the specimen in order to

obtain this value. The time factor do^ not appar-

ently influence the coefficient of corro.sion. of lead in

earth, but in water a reduction occurs from 100%
after 20 hrs. to 65% at 90 hrs. With periodically

reversed currents having an algebraic average of

zero, the coefficient, calculated on the basis of

anodic current, decreases rapidly in earth, reach-

ing a value of 11% after 465 lirs. Under alter-

nating conditions the low coefficients of corrosion

obtained are due probably to a re-deposition of lead

during the cathodic period, or an equivalent reduc-

tion process at the cathode. When the positive and
negative values are unequal, the coefficient in-

creases with the percentage of the total ampere-

hrs. under anodic conditions.—C. A. K.

A^Tc/rel. W. von Selve, Z. Metallk., 1921, !3, 40—46.

A CENER.4L account of the degree of purity and

physical properties of the commercial forms of

nickel, and a brief outline of the technical applica-

tions of the metal.—E. H. R.

Chromium; Cause of periodic phenomena tn the

electrolysis of chromic acid and the deposition of

metallic . E. Liehreich. Z. Elektrochem.,

1921, 27, 94-110.

When a solution of chromic acid is electrolysed,

using iron, chromium, or platinum electrodes,

regular periodic, sudden va.riations of both the P.D.

and of the current are sometimes observed, in such

a manner that as the P.D. increases the current

falls slightly, and vice versa. A study of the

P.D.-current density curves of a chromic acid cell

over a range of P.D. from 1 to 7 volts, using a 22%
solution of chromic acid and platinum electrodes,

8
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showed three breala ia the curve, and, in effect, it

is shown that the chromic acid eolutioa has four
characteristic P.D.-currmit density curves above

17 volts, all approsimetoly paraild, Slach curve
corresponds with a specific electrolytic chemical re-

action. Over certain ranges of current density two
or more these reactions are possible, each re-

quiring a specific P.D., and the periodic variations
of P.D. and current observed are due to the periodic
sudden change of the course of the electrolysis from
one reaction to another. On the first two carves,
no hydrogen is evolved from the cathode but a
slight deposit is formed of chromi-chromate. On
the third curve there is a slight cathodic deposit of
a different kind and some evolution of hydrogen,
whilst on the fourth curve there is vigorous evolu-
tion of hydrogen and inetailic chromium is deposited
on the cathode. The chemiasl reactions character-
istic of the four curves are probably of the types:

(1) Cr'i-vCriii; (2) 2Cr0,+6H-'+Cr,0,-t.‘JH,0; (3)
Cr,0,-(-2H'-v2CrO+H,0; (4) 2H-+H, and CrO+2H‘
->Cr-i-H,0. When iron or chromium cathodes ere
used, metal passes into solntion emept on curve (4).

Generally deposition of metallic chromium only
occurs with a current density of at least 0 5 amp.
per sq. cm., but under certain conditions solutions

can he obtained which give a chromium deposit at
a much lower current density, for instance by heat-
ing chromic acid crystals below the incandescent
point so as to cause them to dissolve in their water
of crystallisation and then diluting with water.
Such a solution has an abnormally low conductivity
and gives a firmly adhering, brilliant deposit of

metallic chromium, instead of the usual grey, loosely

adhering deposit. A similar result was obtained by
dissolving in water and electrolysing the chromo-
chromate deposit obtained from the electrolysis

characteristic of curve (3) above. Alkali chromite
solutions, obtained by adding potassium hydroxide
to a solution of chrome alum, also deposit adherent
metaHrc chromium at a low current density.

—E. H. R.

Chromite; lodometric method jor determining
chromium in E. Little and J. Costa. J.
Ind. Eng. Ohem., 1921, 13, 228—230.

A. iiixTtmE of 0’4 g. of chromite and 5 g. of sodium
peroxide is heated in an iron crucible for 5 mins.,
then fused for 15 mins., cooled, and dt5,solved in

150 c.c. of water
;
the sohition is treated with a

farther 0'5 g. of peroxide, boiled to destroy the
excess of the latter, i-ooled, and hydrochloric acid
added until all ferric hydroxide has dissolved. 5 c.c.

of conoentrated hydrochloric acid is then added for
each 100 c.c. of solution, an excess of ammonium
fluoride is introduced, the mixture is treated with
3 g. of potassium iodide and, after 3 mins., the
liberated iodine is titrated with standard thio-
sulphate solntion.—W. P. S.

Blast-fvmaee slag. Grnn. See IX.

Tungsten. Fiorentino. See XXIII.

Paiexts.

Ferro-chrome alloys; Production of . W. B.
Baltantine. E.P. 159,280, 15.11 and 5.12.19.

The special alloy constituents, e.g., tungsten and
vanadium, are added to the steel b^h as ferro-alloys
in compacted form either as briqnettes or in
canisters, and contain in their compact mass a
thertno-reducing mixture made up <yf a compound
of a metal desired in the alloy, e.g., chromite, and
a thermo-reducing agent sndh as aliimrninm. The
thermo-reducing mmture i.s -added in such pro-
portion that on ignition in the molten ^th the mix-
ture liberates sufficient heat to 'mainteift the bath
at the temperature -necessary tso ensure complete
reaction ef all the constituents.—J. W. tt.

fifopnefic or weakly magnetic iron ore containing
magnetic ferr&ui sulphide as a secondary con-
stituent; Process asvd apparatus for treating

. R. Storen and R. Johanson. E.P. 159.^
18 .12 .19 .

’

The ore is subjected to a reducing treatment with
^drogen at 400°—500° C. in a continuously worL
ing furnace, whereby the oxide content is partially
reduced while the sulphide constituents are ren-
dered permanently non-magnetio. The material
leaving the reducing furnace is suspended in water
and subjMted to magnetic separation, the separated
oxide being convey^ to a second reducing furnace
and reduced to metal, which is transferred to an
electric melting furnace.—J. W. D.

Ferrosiliton-oluminmm; Production of . W. B.
D. Penniman and R. S. White. U.S.P. 1,369,M8
22.2.21. App!., 9.6.19.

CoHPOCNDg of aluminium, silicon, and iron are

treated with a reducing agent in an electric fur-

nace whereby a ferro-silicon-aluminium alloy is pro-

duced.-^. W. D.

; Steel; Non-magnetic forgeable . F. Krupp
; A.-G. 6.P. 298,429, 13.11.15.

j

The steel contains 10—15% Ni, 6—4% Mn, and
' 5—2% Cr. The chromium may be replaced partly

!
or completely by tungsten, molybdenum, or vana-

1
dium.—L. A. C.

I

I Iron; Separation of other metals from .

!

Koelsch. G.P. 330,131, 7.5.14.

I
Iron may be separated from other metals, e.p,,

: stripped of a plating of copper or nickel, by treat-

i

ing the mixed metals with a solution containing an
!
excess of nitrite ions and a low concentration of

hydrogen ions. The process, however, is not appli-

cable to the detinning of iron.—A. R. P.

Sitico-ferromanganese or silicespiegel; Production
of in the blast furnace. C. Stockmann, sen.

G.P. 330,196, 25.2.19.

:
In order to minimise the loss of manganese when

: making silicospiegel the charge is so made up that
the oxygen content of the bases (A],0,-f CaO-lMgO)

1
in the resulting slag is as great os, or greater than,

I

that of the silica, by the addition, if necessary, of

I
sand or quartz to the charge, which addition also

' serves to reduce the alumina content of the dag if

I that is too high.—A. R. P.
j

i
Zinc and iron; Pecovery of from zinciferous

j

iron ores by smelting in the blast furnace. F.

j

Burgers. G.P. 330,896, 8.5.19.

i

ZiNcrvEKOUS iron ores and roasted sulphide pro-

i
ducts containing up to 50% Zu are smelted in a
metal-jacketed blast furnace lined with carbon-
aceous bricks, whereby the zinc is -volatilised and
subsequently recovered from the issuing gases.

—A. R. P.

' Metals [mtcHle tungsten^ and their manufacture.
I British Thomson-Houston Co., Ltd. From

I

General Electric Co. E.P. 155,861, 17.4.17.

j
A MIXTURE of 1400 g. of commercial tungstic acid,

i
620 g. of sodium carbonate, 620 g. of potassium car-

j

bonate, and 300 g. of sodium nitrate is made into a
p^te with water, dried, and fused. The melt is

i dissolved in water, the solution filtered and diluted
to 6 I., giving solution A. A mixture of 180 g. of

commercial i^icic acid, 620 g. of potassium car-
bonate, and 150 g. of sodium nitrate treated in a

similar manner gives solution B. 250 c.c. of B is

added to 3 1. of A, the mixture boiled and poured
into 8 1. of a boiling solution of Bydro^Torio acid

(1:1). The precipitafe is filbered off, wasbed with
water tin the washings come through turbid, dried,
ignited, and reduced by hydrogen in leO-g. lots.
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This metal (“ X metal ”) can be pressed, sintered,

and drawn into wire, but better results are obtained

bv grinding equal weights of it and the oxide from

which it was produced and reducing the mixture in

hydrogen in 150-g. lots. In the above process the

silica may be replaced by tantalum or oolumbium

pentoxides. An alternative process is to reduce the

residue obtained by evaporating tungstic acid with

boric acid solution or, preferably, to mix 1 kg. of

the tungstic acid precipitate produced in the first
'

process with 12'5 g. of boric acid in 500 c.c. of i

water dry, ignite, and reduce the residue. The ;

powder produced by the last process (“ Z metal ”) is
;

blacker and more bulky than that produced by the
j

former processes. In all cases the metal obtained is :

very pure, of a fine-grained structure, and when
|

drawn into wire does not sag at high temperatures.

Filaments prepared from the wire are given a pre-

liminary heat treatment by running them at 30

volts for 2 min., then at steps of S volts for 2 min.

up to 60 volts, finally at 16% over-voltage for 15

mins.—^A. R. P.

fiinnsten ores; Process and apparatus for the treat-

ment of . J. C. Blanch. G.P. 330,987,

28.3.20.

The ore, after, decomposition with alkali chloride

and, if necessary, nitrate, is roasted, and the re-

sulting mass is treated with dilute sulphuric acid

in a vessel in the form of an inverted conical funnel

through which steam is passed in such a manner
that the solids are vigorously agitated.

_

The re-

sulting solution of the bases in the ore with tung-

stic acid in suspension is delivered by tilting the

funnel-shaped vessel into a series of decanting

vessels in cascade, in which veasels the tungstic

acid ie recovered by settling and decantation, and
is subsequently reduced to metal.—A. R. P.

Tin; Becovery of from tin-pot shin\tnin<js

with sine chloride as a hy-product. A. J. and
H. D. Evans. E.P. 168,926, 23.9.19.

Tin-pot skimmings are ground with a shag-forming

mixture (glass 3 pte., felspar 1, fluorspar 1 pt.) to

a thin paste containing flattened pieces of tin.

After draining and washing on a niter cloth the

liquor may be evaporated for the recovery of zinc

chloride and the residue smelted with addition of

soda ash. The slag produced during smelting may
be used in the preliminary grinding process.

—C. A. K.

Tin; Winning of . J. J. Collins. E.P. 159,071.

10.12.19.

Tin-beakixg rock is crushed, Ireatcrl with reducing
gases to convert tin oxide into metallic tin, and
then subjected to the action of chlorine gas, pre-

ferably obtained by the expansion of anhydroris
liquid chlorine. The stannic chloride formed '.s

evaporated or extracted by means of solvents, and
metallic tin is recovered by replacement of the tin

by zinc.—C. A. K.

Aluminium. aUoys. J. E. Hurst and E. B. Ball.

E.P. 1.59,008, 18.11.19 and 5.3,20.

Light aluminium alloys containing 0'5—6% Cr,
and not more than 6% of additional elements, such
as Cu, Ni, Zn, Mg, 8b, are suitable for castings
which are subject^ to high temperatures, e.g.,

parte of internal combustion engines. It is pre-

ferred that the total percentage of additional ele-

ments does not exceed the chromium content.

—C. A. K.

Ores and the lihe; Treatment of by flotation.

M. T. Taylor and J. W. Partington. E.P.
159,025, 21.11.19.

In the flotation treatment of ores, particularly for
the separation of tin and tungsten, the flotation

agent may be snlphonated fatty or resin acid, which
may be dissolved in a fatty acid ester, e.g., propyl,
butyl, or aniyl acetate, or in a cyclic compound
containing nitrogen, e.g., pyridine. Phenolic sub-
stances, or other oils used in flotation practice,
may also be added.—C. A. K.

Metallic surfaces; IBlecirolytic^ cleaning of .

T. A. Edison. U.S.P. 1,369,271, 22.2.21. Appl.,
3.7.19.

Metals are cleaned in an electrolytic cell using as
an electrolyte a solution of an alkali sulphate and
sodium or potassium hydroxide.—J. W. D.

Cinnabar ore; Apparatus for treating . A J
Garver. U.S.P. 1,869,738, 22.2.21. Appl., 26.12.19.

The apparatus comprises a rotary condenser, a
device for directing gas and fumes from a retort
into the condenser, and a water-discharge pipe com-
municating with this device.—J. W. D.

Manganese-copper alloys; Ferruginous . Isa-
bellenhiitte, G.m.b.H. G.P. 303,864, 4.2.17.

JIanoaxese-coppeb alloys containing also, if re-
quire, other metals, such as zinc, tin, or alu-
minium, are treated with a. certain amount of
silicon, perferably as ferro-silicon. The resulting
alloy, when molten, runs more fresely, and on
cooling no segregation of constituents rich in iron
occurs.—A. R. P.

Metals; Process and furnace for recovering
from their ores by smelting. H. Dahlem, G.P.
330,290, 13.6.19.

Heat is supplied to the furnace by passing a mix-
ture of compressed air and gas through a series of

tuyeres situated one above the other, so that each
zone of the furnace can be independently heated to

the required temperatnro. Means are provided for

regulating the air supply so as to obtain the maxi-
^ mum utilisation of the heat.

—

A. R. P.

Metals and alloys; Process for coating substances
having a large surface with . Chem. Fabr.
von Heyden A.-G. G.P. 330,306, 21,5.

The metal or alloy is disintegrated by an electrical

method in a suspension in a suitable liquid, e.g.,

water, alcohol, ether, or oils, of the substance to he
coated, if necessary, after the addition of a re-

ducing agent. For example, nickel is disin-

tegrated under a 1 % aqueous solution of hydrazine

hydrate containing bole in suspension.—A. R. P.

Metallic oxides; Beduciion of by means of

sodium alloys. W. Schuen, H. C. Grosspeter,

a ltd .4. Kemper. G.P. 330,679, 20.2.17.

Met.allic oxides, e.g., those of manganese or

chromium, are reduced to the corresponding metal

by heating them with finely divided alloys of sodium
with one or more of the metals—Iron, manganese,

or silicon, preferably NaSi, on the hearth of a

Siemens-Martin furnace or in other suitable ap-

paratus. These sodium alloys may also be used for

deoxidising molten metals such as iron or steel.

—A. R. P.

Begenerafive furnace for refining copper, brass,

and other alloys, F. Weeren. G.P. 307,704,

31.8.17.

The hearth of the furnace is connected by means of

two dilferent interchangeable heads, on each side

of the furnace, with two independent chamber

systems, in one of which the air is preheated and in

the other the gas. This process avoids the diffi-

culty experienced in carrying out the refining in

regenerative furnaces of the ordinary type, due to

large quantities of oxides being deposited in con-

tact with the ehequerwork of the regenerators.

—A. R. P.
B 2
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Moasting furnace for pyrites, spent oxide, or the
like; notary . Kocholl. G.P. 332,130, 27.7.19.
Addn. to 326,441 (J., 1921, 183 a).

The interior of the front part of the cells is made
conical, and the discharge ojpenings for the roaeting
gases are arranged in an axial direction from these
conical ends. This arrangement allows the charge
to pass rapidly from the radial charging channels
into the roasting chambera and prevents it from
tolling back into the channels dnring rotation. The
gases also are still more readily removed from the
apparatus than by the previous arrangement.

Minerals or products containing iron and titanium
and vanadium; Treatment of . B p p
Kjelberg. E.P. 159,632, 20.10 19.

See G.P. 324,581 of 1919; J., 1920, 783 a.

Boasting furnaces. A. Zavelberg. E.P. 2690, 2 2 14
See F.P. 468,685 of 1914; J., 1914, 970.

IMetallurgical furnaces; J Heat regenerator [for
]. L. B. Skinner. Reissue 15,052, 2^2.21 of

U.S.P. 1,350,267, 17.8.20. Appl., 15.12.20
’

See j., 1920, 661 a.

—A. R. P.

Metals; Process for rendering the surfaces of .

more highly resistant to attack. R. Walter.
G.P. 330,707, 11.3.17.

The metal to be treated is coated with a relatively
thin layer of a more highly resistant metal in the
liquid state, and welding of the two metals is
effected by electrical or thermal methods. As coat-
ing metals, alloys of iron or chromium, or of metals
of the iron and chromium groups with copper and,
preferably metals such as vanadium or titanium,
used in alloy steels, are suitable, e.g., alloys con-
sisting of 60% Fe, .30% Cr, and 10% Ni, or of
70% Fe, 15% W, 10% Ni, and 6% Cu, have a
high mechanical strength and resistance to oxida-
tion.—A. R. P.

Copper, zinc, and silver; Process for sulphafising
sulphide ores and products containing . Pro-
cess for producing metallic oxides and sulphur
dioxide from solutions of metallic sulphates. W
Buddeus. G.P. (a) 331,176, 27.11.19, and (b)
331,177, 12.11.19.

^

(a) The finely powdered ore is mixed with solutions
of salts of vety difficultly fusible oxides, and the
mixture, after bein^ made into briquettes and dried
in a shaft furnace, is roasted. In this way sintering
of the charge is avoided, and owing to the porous
nature of the charge the air is enable to come into
contact with every particle of it, thus preventing
“kernel” roasting, (a) Concentrated solutions of
zine sulphate, or of other metallic sulphates, such
as those of magnesium or copper, are mixed with
a finely divided carbonaceous fuel and the mixture
is rapidly dried in thin layers on rolls. The dri^
mixture is smelted, after the addition of more fuel,
if necessary, in a blast furnace or converter by
means of compressed air, or it may be heated in a
retort or other suitable furnace after briquetting.
The sulphur dioxide evolved is used for making
sulphuric acid, while the oxide obtained in the case
of zinc is very dense and suitable for use directly
in the distillation process as it is practically free
from sulphur.—A. R. P.

Zinc; Diagonal retorts for the distillation of
or for the burning of ceramic ware or the like.

H. V. Dahlem. G.P. 332,131, 12.7.19.

The material to be treated is prevented from coming
in contact with the walls of the retort by enclosing
it in a specially constructed receptacle which fits

into the retort and can be readily replaced when
the operation is finished. These receptacles are
rounded on the front side to prevent their sticking
in the retorts, and are provided with a channel on
the under-side, so that by pushing a rod under
them they can easily be lift^ up in case of accident.

—A. R. P.

Iron and cdloys thereof; Process of electrolyticaRy
producing . A. T. C. Estelle. E.P. 159,906,
27.3.18.

She TT.S.P. 1,275,161 of 1918; J., 1918, 659 a.

Aluminium; Process for increasing the resistance of
to acid and alkaline liquids. Metallindustrie

Schiele und Buchsaler. E.P. 140,069 , 6 3 20
Conv., 8.3.19.

See G.P. 318,141 of 1919; J., 1920, 415 A.

Metals; Surface treatment of . British Thom-
son-Houston Co., Ltd. Prom General Electric
Co. E.P. 159,102, 19.3.20.

See U.S.P. 1,365,449 of 1921; J., 1921, 152 a.

Separating soluble from insoluble matter [tungstic
acid]

;
Apparatus for . J. C. Blanch. E P

160,081, 15.3.20.

See G.P. 330,987
;
preceding.

Fusible materials [metals]; Nozzles for disinte-
grating . E. J. Hall. E.P. 140,794, 25.3,20.
Conv., 25.3.19.

Drying material. E.P. 139,478, See I.

Blast-furnace gas. E.P. 148,802. See I.

Pickling solutions. U.S.P. 1,369,451. See VII.

XI.-ELECTR0-CHEMISTBY.

See also pages (a) 253, Electrolytic reactions of
naphthalene (Ono). 257, Reaction 3HNO, 7!2NO-i-
HNO,-|-H,0 (Klemenc); Potassium perchlorate
(Blau and Weingand). KiS, Cathodic reduction of
nitrogen (Tiede and Schleede). 263, Working up
zinc dust and scrap (Paweek); Electrolysis of
chromic acid (Liebreicb); Corrosion of lead
(Shepard). 282, Separating copper, tin, and
antimony (Foerster and Aanensen).

Paienib.

Insulating^ and protecting electrical apparatus;
Compositions for and for other purposes.
The British Thomson-Houston Co., Ltd. From
General Electric Co. E.P. 159,421, 17.3.20.

A COMPOSITION which can be baked at relatively high
temperatures without blistering, is made by dissolv-

ing a resin, such as shellac, copal, or rosin, in an
aqueous solution of ammonia and mixing with an
alkali silicate. A filler, such as silex, and a colour-
ing matter, such as ultramarine blue, may be added.

—3. S. G. T.

Electric furnace. M. R. Trembour, Assr. to

Ludlura Electric Furnace Corp. U.S.P.
1,369,578, 22.2.21. Appl., 1.10.19.

An electric furnace comprises a hearth upon which
the charge rests, top electrodes some of which are

maintained in ageing relation to the charge during
operation of the furnace, and an electrical con-

nexion to the marginal area of the hearth.

—J. 8. G. T.

Fixation of gases; Electric . G. T. Southgate.
U.S.P. 1,369,714, 22.2.21. Appl., 11.4.18.

The gases are delivered through porous electrodes

arranged within the reaction chamber and con-

nected with conductors extending onteide the
chamber. Gas induction tubes are connected with
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tKe electrodes, ood th© reaction chamber is pro-

vided with a tube for conveying away the products

of reaction.—J. S. G. T.

Electric flaming arc; Procest and apparatus for

treating gases in the . E. Kneip. G.P.

330,079, 7.9.19.

Ihe electrodes between which the arc is struclc are

in the form of endless hands, cables, or chains,

flexible tubes, etc., of metal, alloy, or other con-

ducting material. The electrodes are supported

upon conductors in such manner that the distance

between them increases after the manner of the

horns of a lightning arrester.—J. S. G. T.

Electro-osmosis; Diaphragm for . A. Nathan-

sohn. G.P. 329,720, 12.10.19.

The diaphragms are composed of met.illic

neroxides, such as lead dioxide, manganese dioxide,

either alone or mixed with binding material. Such

diaphragms aro suitable for use in the electro-

osmosis of mixtures of albumin and ammonium
sulphate, e.g., serum preparations.—J. S. G. T.

Electrodes composed of carbon and powdered pyro-

lusite; Compressed positive for galvanic

cells. P. Christ. G.P. 329,728, 4.7.19.

The texture of the electrodes is so adjusted either

by means of external pressure or by choice of the

degree of granulation of the powder, that the size

of the pores in the electrodes increases gradually

towards the interior, whereby the deposition of

deleterious particles, e.g., crystals of ammonium
salts, upon the surface of the electrodes is pre-

vented, owing to the velocity of diffusion being

greater at the surface of the electrode than towards

the interior thereof.—J. S. G. T.

Storage battery; Electric . H. Bardt. G.P.

329,787, 19.11.19.

,4 SOLUTION of a perchlorate is used as electrolyte,

in conjunction with electrodes of indifferent metals.

Thus a solution of lead perchlorate or copper per-

chlorate may be used, and the positive electrode,

disposed horizontally at the bottom of the cell, is

covered with the amount of lead oxide correspond-

ing with the amount of metal deposited from the

electrolyte during the charging process, which
converts the lead oxide into lead peroxide.

-.1. S. G. T.

Electrodes of large cross-sectional area; Production

of . Ges. fur Teerverwertung m.b.H. G.P.

329,904, 28.11.19.

A NUMBER of smaller electrodes are combined so as

to form one electrode of the desired cros^sectional

area, and this is consolidated by baking in a

furnace.—J. S. G. T.

Ery cell, A. W. Schorger, Assr. to Burgess

Battery Co. TJ.S.P. 1,370,052, 1.3.21. Appl.,

25.1.19.

See E.P. 135,502 of 1919; J., 1920, 824 a.

Calvanic battery with unalterable electrolyte;

Primary . E. W. Jungner. U.S.P. 1,370,119,

1.3.21. Appl., 16.8.18

See E.P. 118,843 of 1918; J., 1920, 373 a.

See also pages (a) 247, Electrical treatment c

oases (E.P. 158,982); Electrodes (G.P. 331,381;

248, Electrodes (331,590); Electrical purification i

oases (G.P. 332,110). 249, Liguefaction of gast

329,361). 2ffi, Chromous chloride (U.S.I
lv^9^04). 265, Cleaning metals (U.S.P. 1,369,271
27o, Extracting foodstuffs (G.P. 329,505).

XI1.-FATS; OIlS; WAXES.

Oil-hearing and textile plants; Development of
albumin and oil in the seeds of . Kleberger.

Cheni. Umachau, 1921, 28, 2—5.

The albumin and oil content of the, seeds of nape,

peppy, flax, hemp, and cameline (German sesame)

were determined in the green, yellow (fully grown),

and fully ripened stages, the experiments being

carried over a period of four years. The highest

content of nitrogenous substances wms found in the

green stage, diminishing in the subsequent stages

of ripening. In the yellow stage the nitrogen is

mainly present in tho non-albuminoid condition

and as amides, etc., true albuminoids, however,
preponderating in tho fully ripe stage. In the

green stage, the “ fatty substances ” consist chiefly

of rosins and waxy substances, and exist in rela-

tively fiinall proportion. As the seeds develop to

the fully ripe stage, the proportion of true fats in-

creases at the expense of the resins and waxes.

Hempseed shows an exceptional behaviour in being

nearly at its full state of development of albumin

and fat in its yellow-ripe stage. From experiments

carried out by storing seeds collected in their

different stages of ripeness for a period of two

months, it was shown that the maximum yield of

oil and albumin is obtained by harvesting the se^s
in the fully ripe stage, loss of water resulting

without lany other corresponding changes taking

place.—-A. de W.

Herring oil; Composition of . C. Grimme.

Chem. Umschau, 1921, 28, 17—19.

The proximate analysis of a sample of herring oil

fatty acids gave the following fi^es; saturated

fatty acids, §3% ;
oleic acid, 20% ;

linolic acid, 33% ;

linolenic acid, 17%; clupanodonic acid, 9%. The

s-aturated fatty acids were determined by the lead

salt-cthcr method, whilst clupanodonic acid was

separated as octobromido from the accompanying

linolenic acid hexabromide precipitated in an

ether and acetic acid solution, by extraction of the

mixed bromides with hot benzene. Linolic acid

tetrabromide was separated from oleic acid di-

bromide by solution of the latter with petroleum

ether of low boiling-point from the residue left on

evaporation of the filtrate from the octo- and hexa-

bromides. Th© author does not consider the

cxi.stenre of Tsujimoto’s highly unsaturated acid,

C„H„0, (J., 1920, 825 a), to be proved.—A. de W.

Otoia butter; An analysis of . B’. P. Baugh-

man, G. S. Jamieson, and D. H. Brauna. J.

Amer. Chem. Soc., 1921, 43, 199-204.

A S.AMPLE of otoba butter from the fruit of

hlyristica otoba, had sp. gr. 0’9293 at 20°/20° C.;

n„‘’=l'4710; iodine value (Hanus), 54-0; saponif.

value, 185-0; ra.p., 340° C., and contained 9-3% of

essential oil; unsaponifiable matter (other than

essential oil), 20-4%
;
fatty acids, 67-6% . The ^n-

tial oil consisted chiefly of sesquiterpenes; the fatty

aeWs of myristic acid and to a lesser extent laiiric

acid with "a trace of palmitic acid and a little oleic

acid! In addition to otobite the authors isolated

another compound iso-otobite from the unaaponi-

liablo matter.—W. G.

innatto in fats and oils; Test for . W. Brins-

maid. J. Ind. Eng. Chem., 1921, 13, 216—217.

Fifteen g. of the melted and filtered fat is shaken

with 15 c.c. of chloroform and 15 c.c. of 5% sodium

hydroxide solution, and the mixture then heated at

50° 60° C. until the emulsion is broken up; the

ioap froth is transferred to a lacker, 10 c.c. of

water, 2 c.c. of the sodium hydroxide solution, and

a small quantity of paper pulp are added, the

mixture is heated on a steam-hath for 30 mins.,
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and the pulp then collected in a Gooch crucible. As
soon as the liquid has passed through, the pulp is

treated with a few drops of stannous chloride solu-

tion: if annatto is present a pink coloration is

obtained.—W. P. S.

Cottonseed oil; Catalytic hydrogenation of .

L. Kahlenherg and G. J. Ritter. J. Phys. Ohem.,
1921, 25, 89—114.

Laboratorf experiments indicate that of the com-
mon single metal catalysts, nickel is the most
efiBcient, cobalt and iron possessing reduced activity

in the order named. A 50% nickel-cobalt catalyst
is more active than either metal used alone, but
iron-cobalt and iron-copper possess little activity.

Zinc catalysts prepared by reduction of the
carbonate show some activity as also does a catalyst
prepared from zinc carbonate precipitated in the
presence of aluminium powder. Zinc and powdered
charcoal, and zinc ana pumice are not such good
catalysts as zinc alone, and aluminium, ainc-
aluminium prepared from zinc nitrate, and
granulated zinc show no catalytic activity. On
the other hand, replaced nickel obtained by the
action of pure granulated zinc on nickel chloride
solution and also nickel obtained by reduction of
powdered nickel chloride with hydrogen are good
catalyst*, showing optimum activity of 180® C. A
bismuth-charcoal catalyst is fairly active.—A. d© W.

Unsaturated fatty acids; Products of autoxidation
of . W. Fahrion. Chera. TJmschau, 1921, 28,

5—7, 20—21,

A SIMPLIFIED modification of Hazura’s method for
the detection of linolic acid in oils is given as
follows : 10 g. of the fat is oxidised in the usual
way with 10 g. of potassium permanganate, the
alkaline solution acidifi^, and the separated oxida-
tion products boiled with 1 1. of water. Any di-
hydroxystearic acid is filtered off from the hot
liquid, the filtrate made weakly alkaline, concen-
trated to 100—;-150 C.C., and extracted with ether
after acidification with hydrochloric acid. Azelaic
acid, together with any unoxidised fatty acids, pass
into the ethereal solution, any sativic(tetrahydroxy-
stearic) acid floating as white flocculi in the inter-
mediate layer. On examining cottonseed oil by
this method, 10 g. of the oil gave 0'6 g. of an ether-
insoluble residue, which on recrystallisation yielded
white silky needles of m.p. 152® C., having an
elementary composition corresponding to tetrahy-
droxy-stearic acid. Neither tallow nor mowrah fat
contains linolic acid, but a fair amount is indicated
as being present in lard. Goldschmidt and Wcisc
(Chem. TJmschau, 1917^ 158) have worked out a
method for the evaluation of “ fatty acids suitable
for soap-making ” in oxidised oils, by determining
the difference between the proportion of fatty acids
soluble in ether and those insoluble in petroleum
spirit of high boiling-point. The oxidised acids
from fish oils, however, are often to a great degree
insoluble in ether. The author points out that in
consequence of the partial insolubility of oxidised
fatty acids in water, a further yield of these acids
is obtained by extraction of the evaporation residue
from the aqueous acid layer after the acidification

of the soap solution. Examination of this residue
insoluble in ether led to negative results for the
presence of glycerin, which is thus assumed to have
been volatilis^ during analysis or decomposed by
acid. On examination of a sample of linseed oil

linoxyn (sp, gr. 0‘973) the following results were
obtained: Hehner value, 82*9; solid oxyacids

(+ glycerin?)^ 7*0; liquid oxyacids (by extraction of
evaporated acid aqueous layer with ether), 4*6; vola-

tile fatty acids, 4T; moisture, 2*5; ash, 0*5. On
fractionating the acids soluble in petroleum ether

by the lead salt-ether method and allowing for the
increase in weight due to oxi^tion of the oil, 6’7%

of saturated fatty acids of iodine value 12*0, were
calculated on the original (unoxidised) linseed oil

a figure in substantial agreement with commonly
observed values.—A. de W.

Bird-lime; Composition of . Y. Nishizawa.
Tokyo Kwagaku Kwai Shi (J. Tokyo Chem. Soc.)

1920, 41, 1043—1048. {Cf. Divers and Kawakita’
Chem. Soc. Trans., 1888, 268.)

Prom the feaponification products of bird-lime
obtained by heating with alcoholic caustic soda for

10 days on the water hatlK palmitic acid and elaidic

acid were isolated.—K. K.

Coconut oil; determination of in soap.? hy th
Polenshe method. R. Jungkunz. Seifensieder-

Zeit., 1920, 47. 927—929, 949—951. Chem. Zentr
1921, 92, II., 418—419.

A KNOWLEDGE of th© Polenske value determined
under proper conditions renders possible the deter-

mination of the coconut oil content of soap; diffi.

culty is encountered, however, in distinguishing
between coconut oil and palm-kernel oil. After the

estimation of the fatty-acid content, sufficient soap

to yield 4*75 g. of fatty acid is heated with 20 g.

of glycerin and 1 c.c. of sodium hydroxide solution

(Itl) over a small flam© for about 10 min. until the

mixture no longer froths greatly; after cooling to

80®—;90® C., 90 c.c. of water, 50 c.c. of dilute sul-

phuric acid, and about 0‘6 g, of coarse pumice stone

are added, the subsequent distillation and further

procedure being as usual.—D. F, T.

Soaps: Ultramicroscopic structure of . W. F.

Darke, J. "W. MoBain, and C. S. Salmon. Proc.

Roy. Soc., 1921, A 98, 395—409.

Curds of sodium soap consist of a felt of hydrated
fibres, enmeshing and in equilibrium with asoapso!
or gel of definite concentration, the solubility rising

rapidly with temperature. The individual fibres

may be many centimetres long, but they are barely

of microscopic diameter. Potassium soap solutions

on cooling first develop fibres which are similar to

those of sodium soaps, except that they are only a

few hundredths of a millimetre in length and have

a strong tendency to form twins. The stable condi-

tion at ordinary temperature is, however, the forma-

tion of innumerable tiny lamellar crystals of

hydrated soap. The hydrogen soap, cetylsulphonic

acid, is similar to th© potassium soaps, but the par-

ticles of colloidal cetylsulphonic acid are very much

more prominent.—J. F. S.

Saponification; Time factor tn . P. J. Frver.

Analyst, 1921, 46, 87—90.

As measured by th© amount of alkali removed from

the reacting solution, the velocity of eaponification

of fats and oils is in inverse ratio to the molecular

weights of the fatty acids of the glycerides
;
in terms

of the weight of fat or oil used, the velocity of

saponification under the same conditions appears to

be the same for all glycerides and probably for all

esters. The velocity is influenced considerably by

email differences of temperature, is increased by aa

increase in the concentration of th© alkali, and also

increases in direct proportion the molecular weight

of the solvent used.—W. P. S.

Petroleum from fish oils. Kohayashi. See IIa.

Hydrolysis of triacetin. Yamasaki. See XX.

Patents.

Oil, fat and the like; Becovering and utilising sol^

vent from the air which passes away
apparatus for extracting by means of a

vent. J. W. Melton and C. Downs. E.P. 159.039,

29.11.19.

The mixture of air and vapour leaving the
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denser or depUegmator of the apparatus passes
into the top of a chamber containing a supply of
unextracted material supported on a tray with a
perforated bottom. The material absorbs the sol-
vent from the mixture, and when it is almost I

saturated the supply of gases is diverted to another
'

similar chamber. The material in the first cham^r i

is discharged at the bottom and conveyed to the !

extraction plant.—L. A. C.

Hydrogenating catalysts; Preparation of j

C. Ellis. U.S.P. 1,369,013,22.2.21. Appl., 5.4.16.
!

A MIXTTJHE of oil and a substantially non-catalytie
reducible nickel conipound is subjected to tbo action
of a gaseous reducing agent.—A. de W.

Copra; Recovery of oil from . C. 0. Phillips.

O.S.P. 1,369,265, 22.2.21. Appl., 17.5.19.

GaouNn copra is intimately mixerl with a small
amount of a dilute alkaline solution and .subjected i

to a heating and pressing operation.—A_ do W. !

Acid-resisting material; Preparation of an
mperuious to water. J. Frenz. G.P. 329,824,
26.2.19. Addn. to 321,029 (J., 1920, 659 a).

Al solution, prepared hot and subsequently cooled,
ot a natural or artificial resin, bitumen, or
wax, m a, solvent, such as alcohol, petroleum ether,
or ben^l, is added to a mixture of absorbent
material and a binder impregnated with parntfin to
lorra a product suitable for application as an aeid-
resistmg paint.—L. A. C.

Condensation products from, phenol and formalde-
hyde; Process for making light-coloured air- and
light-proof . F. Poliak, Assr. to The Chemical
boundation, Inc. P.S.P. 1,369,352, 22.2.21.
Appl., 12.6.14. Renewed 2.7.19.

See E.P. 20,977 of 1914; J., 1915, 1154,

XlV.-INDIA-fiUBBEB; GUTTA-PEfiCHA.

Soap. C. S. Townsend. E.P. 159,083, 7.1.20.
i

A TOILET soap contains from 5 to 20% of the solids
I

obtained by evaporating the waste whey derived
j

from cheese factories.—L. A. C.
j

Cooling fatty emulsians. E.P. 134,81.5. See XIXa.
i

Base for salves. G.P. 329,605. See XX. :

XIII.-PAINTS ; PIGMENTS
; VAfiNISHES; i

BEGINS.

Badio-active luminous pigments; Loss of activity of
. G. Berndi. Z. tech. Phys., 1920, l»

102—107. Chem. Zentr., 1920, 91. IV., 717.

ExPBEiireNTa conducted with a series of radio-
active pigments compo^ of zinc sulphide contain- i

ing 0*2—0*02 mg. r^ium per grm., showed that
|

the lose of activity after 9 months agreed with
;

Rutherford’s formula,

where I, is the original activity and It the activity
after time, f, whilst A is a constant the value of
which depends upon the experimental conditions.
It was found, however, that the variations of the,
values for A with the radium content are more

^
correctly represented by a hyperbola than by a
straight line. Loss of activity is slower in the case
of pigments prepared by diluting a highly active
preparation with dry Sidot blende than in the case
of pigments of ^ual activity prepared directly from
a mixture of zinc sulphide and an aqueous radium
solution.

^
Pigments of which the activity is due to

mesothorium and radiothorium depreciate to a^ut
the same extent as those containing radium. On
the other hand, loss of activity from radiothorium
preparations is more rapid.—W. J, W,

j

Siam henzoin. Beinitzer. See XX.
;

Wormseed oil. Lamger. See XX. i

Patents.
lake [pigment], A. Linz, Aser. to GltroAlhemical

t^orp. TJ.S.P. 1,369,252, 22.2.21. Appl., 9.10.20.
The dyestuff obtained from diazotised p-amino-
puenol and 2-naphtbol-3.6-disulphonic acid is
reatea with a compound of a multivalent metal.

—^A. de W.

for drying . J. Rudolf.
G P. 329,711, 28.9.18.

direct from the precipitation vessels,

dewatering, is transferred to a revolving
^oe dryer coated with aluminium or zinc.

—A. R. P.

Rubber; Solubility of
G. Bruni. Giorn.
51^3 .

crystalline substances in ,

Chim. Inrl. Appl., 1921, 3,

In experiments on acceleration of vulcanisation by
means of azobenzene, the author found that ad-
mixture of 10% of the latter with rubber yields a
transparent, orsnge-red jelly, which gradually be-
wmes opaque owing to deposition of crystalline azo-
benzene. Thermal analysis of the binary systems
formed by rubber (freed from resin) with azo-
benzene, naphthalene, and p-t-oluidine shows that
the rubber acts towards the crystalline constituent
as an ordinary solvent, forming true saturated
solutions; supercooling and supersaturation readily
occur. The colloidal character of rubber plays no
part in these phenomena. The marked concavity
towards the concentration axis of the curves con-
necting temperature and composition indicates the
formation of complexes between the rubber and
the crystalline components of the systems. Pro-
longed heating of the systems produces no per-
manent alteration in the molecular state of the
rubber, which behaves quite normally when sulwe-
quently separated from the crystalline compounds.

“T. H. P.

Patents.

rndiar-7'^ubber; Compositions containing . W. H.
Perkin, J. H. Mandleberg, and J. Mandleberg &
Co. E.P. 159,014, 18.11.19.

Rubber material is rendered non-inflammable by
incorporating with it a large proportion of
hydrated aluminium oxide. (Reference is directed,
in pursuance of Sect. 7, Sub-sect. 4, of the Patents
and Designs Acts, 1907 and 1919, to E.P. 125,622;
J., 1919, 409 a.)—D. F. T,

Rubber; Treatment of raw when freshly
coagulated from the latex. S. C. Davidson. E.P.
159,106, 19.4.20. Addn. to 151,344 (J., 1920,
757 a).

The pin plate, fitted with a relatively small number
of pins for the perforation of the rubber, is made
capable of up-and-down movement, whilst the frame
carrying the layer of rubber synchronously moves
forward with each upward movement of the plate;

in this way a fresh portion of the surface becomes
perforated at each stroke until the whole has been
treated.—D. F. T.

Rubber goods; Ingredients for soft and hard .

Farbenfabr. vorm. P, Bayer und Co. G.P.
303,224, 3.10.16.

The oily or resinous products obtained by the con-
densation of halogen derivatives of alkylbenzenes,
in which the halogen atom is present in the side-

chain, with naphthalene and its derivatives or with
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coal tar oils or their individual hydrocarbon con*

stituents, can be used with advantage in com-
pounded raw rubber which is difficult to manipulate
on account of its dryness” or which yields hard
or brittle products on vulcanisation.—D. F. T.

Jiuhher; Production of materials resemhling —
H. 0. Traun’s Forschungslaboratorium G.m.b.H.
G.P. 329,593, 1.11.18.

Butadiene, homologous or analogous substances,
mixtures of these, or products ’of their incom-
plete polymerisation are subjected to a pressure of
60—600 atm. at the ordinary temperature, the pre-
sence of a solvent or of a polymerisation catalyst
being optional. With butadiene itself under a
nitrogen pressure of 300 atm. the formation of
butadiene-rubber is complete in about 4 weeks,
whilst with' a pressure of 600 atm. the period is

only 5—6 days.—D. F. T.

Vulcanised rubber; Process for devulcanising—
C. F. Willard. E.P. 159,987, 9.12.19.

See TT.S.P. 1,322,152 of 1919; J., 1920, 74 a.

Treating leather. U.S.P. 1,369,240. See XV.

I adding to the increase the weight of the soluble
! matter extracted by the water during immersion.

I The purer the tannage and the less the natural
! soluble matter the leather contains, the more easil;?

I

is it penetrated by water. The permeability is an
^ inverse function of the percentage of water-soluble

matter. There are two kmds of sole leather, viz.,

leather of the English type or valonia-tanned
leather, with high content of water*eoluble matter
for damp, cold climates, and leather with a low
content of water-soluble matter for hot dry climates.

—D. W.

Patents.

Leather; Method of treating . S. 0. Hahn,
Assr. to Tho Chrome Leather and Rubber Tyre
Co. U.S.P. 1,369,240, 22.2.21. Appl., 16.2.20.

A POKTION of the sulphur is removed from ordinary
commercial rubber cement, the product is forced

, into the leather beyond the surface, and the im-

pregnated leather is subsequently united to a

rubber layer by vulcanisation.—D. W.

Prying solutions. G.P. 331,142. See I.

XV.-LEATHEB; BONE; HORN; GLUE.

Gallotannic acid; Extraction of ~—. E. Knape.
Chem.-Zeit., 1921, 45, 239—241.

Galls are swollen with water, ground, and ex-
tracted with ether or ether and alcohol for 20—30
mins, in a cylindrical shaker fitted with an agitator.

The extract is filtered off and three more extractions

made. A clearer, brighter solution is obtained in
this way than from dry powdered galls, and less

solvent is required. Saturating the solvent with
water and using this for the extraction of powdered
dry galls is not so successful. The ether may be
replaced by trichloroethylene or dichloroethylene
with equally good results.—D. W.

[Tannin analysis.] Comparison of the international
Mter-tube method and the official hide-powder
method. H. W. Wiley and W. H. Krug. J.

Amer. Leather Chem. Assoc., 19^, 15, 51—S3.

Samples of valonia, mimosa bark, oakwood, chest-

nut, mimosa, and quebracho extracts were analysed
by the filter-tube method in England and by the
official method in America. The results were com-
pared and show good agreement for moisture and
“ reds” except with the quebracho extract, where
the filter-tube method gives higher results. In every
case except one, the filter-tube method gives lower
values for non-tannius than the official method and
correspondingly higher values for tannin.—D. W.

Sole leather . Sde and upper leathers for army
boots. C. Schiaparelli. J. Soo. Leather Trades
Chem., 1921, S, 44—56.

The normal hygroscopioity of sole leathers is about

4%, but the presence of hygroscopic substances,
e.g., glucose, may increase it to 7—8%. The
rigidity of the leather can be determined by cutting
samples of standard length and thickness, clamping
one end, and noting the depression caused by
weighting the other end with a standard weight.
The amount of water-soluble matter as determined
by the Koch extractor is not comparable with the
results of actual wear. Tests should be made by
immersing whole soles in water for 72 hrs., and
results show that there seem to be three kinds of
water-soluble matter in nnadulterated sole leathers,

viz., an e'>»ily soluble portion, a less easily soluble
part, and 3% of difficultly soluble matter extracted
only in the Koch extractor. The permeability is

determined by immersing weighed portions of

leather in water for 24 hrs., then re-weighing and

XVI.-S0ILS; FERTILISERS.

Soils; Degree of temperature to which can be

cooled without freezing. G. Bouyouoos. J.

Agric. Ees., 1920, 20, 267—269.

A COLUMN of wet soil was placed in a freezing point
tube, the bulb of n Beckmann thermometer inserted

into the soil, and the tube placed in mixtures at

different low temperatures until a temperature was
found at which the soil froze spontaneously. All

I

mineral soils could he cooled to -4'2° C. and kept at

i
that temperature indefinitely without freezing,

i

Agitation of the soil however earned it to freeze at

!
once. The amount of water in the soil made no dif-

I

ference. Peat and “ muck ” could be supercooled
i to -5° C. Some other materials, such as silica, car-

. bon black, and gelatin, saturated with water, were

i

tested also, and these could be oooled to -6° C. with-
' out freezing. The experiments show that in winter
! when the temperature of the soil falls only a few

1 degrees below zero, the soil does not really freeze,

i
—J. H. J.

f^Sod; Effect of various crops upon the water extract

of a typical silty clay loam . 6. E. Stewart
i and J. C. Martin. J. Agric. Ees., 1921, 20, 663—
i

667. -(i?/. J., 1918, 252 a.)

The effect of crops of maize, horse beans, potatoes,

;
turnips, and barley upon the water extract of a

;
loam soil was studied throughout the growing

i

season. All the crops reduced the concentration of

the water extract of the soil during the height of

the growing season, as judged by the change in elec-

trical conductivity of the extract. In another

i
series of experiments, the concentration of the soil

I

solution was determined in the neighbourhood of

:
the plant roots and in a part of the same ground

i witliout plants. The observations were made by the

method of freezing point determinations. No move-
1 ment of solution towards the plants was observed,

and no change in concentration occurred in the un-

planted soil until the plant roots reached that area.

—J. H. J.

potassium; Concentration of in orthoclast

solutions not a measure of its availability tc

wheat seedlings. J. E. Breazeale and L. 1

Briggs. J. Agric. Ees., 1921, 20, 615—621.

Finely ground orthoclase containing 12'5% K,0
was shaken with distilled water, ana germinated

' wheat seeds were floated on the surface of the mix-

ture. The liquid contained 2—9 pts. of dissolved

;
potash per million pts. The amount of potash in a
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hundred seedlings after 2—3 wmIos' growth was de-

termined and was compared with controls in solu-

tions free from potash. The results showed that the

seedlings did not absorb any potassium from the

solutions, although from potassium chloride solu-

tions of. the same concentration absorption took

place readily. Addition of lime, gypsum, and car-

bon dioxide to the eolutione did not render the

potassium available, nor did boiling the solution.

On the dther hand, from a solution which had been

filter^ and oxidised by evaporation with acid,

large amounts of potash were absorbed by the

plant, and similar results were obtained with solu-

tions "which had been hltered through a Pasteur-

Chamberland filter to remove colloids and then

oxidised. The potassium in orthoclase thus appears

to be combined in a complex form which is soluble

in water, but is not available for plant use. The

inference is drawn that the concentration of a

plant food in a soil solution is not necessarily the

measure of its availability to the plant.—J. H. J.

Sohile phosphate in superphosphate; Conditions^

offectiJiu the reversion of . B. Neumann and

K Kleylein. Z. angew. Chem., 1921, 34, 77-80,

84r-86.

In an examination of the influence of various re-

version agents, preliminary experiments were

carried out with pure monocalcium phosphate and

phosphoric acid. Excess of calcium sulphate, or the

presence of unconverted tricalcium phosphate, even

at normal temperature, is instrumental in promot-

ing decomposition of the soluble phosphate. If iron

and aluminium exist as sulphates, their reverting

action is not appreciable. Thus, after addition of

these two sulphates, even up to 16%, to mono-

calcium phospnate, the total soluble phosphate

found was89‘28% and 99;68%, respectively, and the

loss with phosphoric acid was still less. On the

other han<i considerable reversion occurs if the

oxides of these thetals are present in sufiicient ex-

cess to escape conversion into sulphate.
_

An addi-

tion to monooalciura phosphate of 4% of iron oxide

reducrf the soluble phosphate to 8T82%, and in the

case of aluminium oxide, to 78'56%
;
with 16% of

these oxides, the amounts of soluble phosphate were

only 4775% and ST15%, respectively. The action

is less marked with phosphoric acid, and its pres-

ence in superphosphate therefore to some extent

mitigates loss of soluble phosphate. In comroercial

superphosphates, the effect of adding excess of sul-

phuric acid, in order to convert ferric oxide into

sulphate, only partially achieves its object, an in-

creased yield of about 4'5% of soluble phosphate

being obtained with an increase of 12% of acid, and
the presence of free acid in the resultant super-

phosphate renders the use of a large excess of acid

undesirable. If the raw material contains more
than 2% of ferric oxide, it is preferable to mix it

with phosphates of smaller iron content. Alu-

minium compounds in commercial phosphates have
no influence on the yield of soluble phosphate; the

aluminium phosphate which is formed appears to

retained in a soluble condition by the free acid

which is present.—W. J. W.

Patenis.

Cheese manufacture; Treatment of whey produced
in

, and production therefrom of nitrogenous

matter suitable for use as a fertiliser. J.

Tavrogea, J. W. Eoche, and G, Martin. E.P.
158,816, 22.7.20.

The waste whey is heated to about 70° C. and agi-

tate, the albumin present is t^n precipitated by
addition of bleaching powder (about 0 002%), and
the precipitate is collected and mixed with quick-

hme.-J. H. L.

Boiling and drying organic substances; Apparatus
for . K. Niessen. E.P. 137,841 and 137,844,

13.1.20. Conv., 20.7.16 and 12.5.17. Addns. to

137,828.

See G.P. 319,336-6; J., 1920, 498a.

Urea; Compound of . [Fcrfiiiser.] C. Bosch,
Assr. to The Chemical Foundation, Inc. U.S.P.
1,369,383, 22.2.21. Appl., 27.4.16.

See G.P. 295,.548 of 1915; J., 1917, 560.

XVII.-SUGAfiS: STARCHES ; GUMS.

Sugar; Suggestions on the production of a better

raw . S. S. Pock. Int. Sugar J., 1921, 23,

168—161.

By the use of screens of relatively large mesh for

straining the raw juice, a greater or less amount of

very fine particles of cane fibre (bagacillo or “ cush-

cush ”) is permitted to pass through, so that during
the subsequent operations of liming and heating

the gum content becomes increased, owing to the

solution of the pentosans and lignin, of which the

fibre is largely composed. Although the gum con-

tent of the juice is normally small (vis., 2—5% of

the sucrose present), its influence is important,

particularly in retarding the boiling, crystallising,

and centrifuging of the low-grade products. The
use of a 100-mesh screen for the separation of the

greatest amount pc.ssiblB of bagacillo from the raw
juice previous to clarification is recommended.^

Sugars; Deterioraiion of in storage, N.

Kopcloff, H. Z. E. Perkins, and C. J. 'Welcome,

j
J. Agric, Res., 1921, 20, 637—653. (C/. J.,

1920, 380 A, 523 a, 553 a.)

A LAHGB number of bags of raw sugar was examined

chemically and bacteriologicaliy at intervals of

4 weeks under ordinary conditions of storage. The

period of observation was 8 weeks and there was

found to he a loss in polarisation in most samples

with a gain in reducing sugar and an increase m
moisture. The number of bacteria and moulds

increased in most cases, the numbers being greatest

in those samples which suffered most deterioration.

' A large initial infection led to the greatest

!
deterioration. When the number of organisms

i present wa.s below 200 per g. and the moisture ratio

was low, then the deterioration was either greatly

I
reduced or prevented altogether.—J. H. J.

!
Decolorising carbons [for sugar refining']

;
Compara-

\
tive value of . F. E. Thomas. Int. Sugar J.,

i

1921, 23, 162—165.

;
A STANDAnn method of testing decolorising carbons

i
for use in sugar manufacture and refining is

:
recommended, and it is pointed out that the colour

; remaining in the treated liquid is of ^eater

i importance than that removed, and that different

carbons adsorb the several colouring matters in

i varying degree. In carrying out the test, raw

i sugar liquor at 50° Brix, having a slightly acid

reaction, is mixed in the cold with the sample ot

I
carbon (about 5% of the sugar present), raised to

i boiling point, and filtered, a standard carbon

(preferably “ Norit,” owing to its great uniformity

i ot efficiency) being treated under exactly the same

conditions. An error is produced when obse^ing

* tho dogreo of colour in. tho Lovihond tintomoter ii

i
the untreated and treated solutions are read in

'

cells of different size, e-ff-, i’ and Y respectively,

i as is frequently done.—J. P. 0.

' Sucrose; An tnfcercnt error in certain modifications

i of the Clergct method of determining by

! double polarisation. C. A. Browne, Int. Sugar J.,

1921, 23, 166—167.

I
In the so-called neutral method of double polarisa-
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tion employed by Jackson and GiUis (J., 1920,

634 a), the infinence of sodium chloride, ammonium
chloride, etc., upon the rotation of the invert sugar,

and of amino-acids and other optically-active non-
sugars, will depend, not only upon the amount of

salt present in 100 c.c. of solution, but also upon
the amount of water and sugar in the solution.

Thus, solutions containing ^2, 26, and 13 g. of
sucrose in 100 c.c., polarised 99'00‘', 99'35°, and
99 50° (calculated to 26 g.), though the amount of

sodium chloride, viz., 2'3I5 g., present in each was
the same. Similar results were obtained in the case
of ammonium chloride, thus demonstrating that as
the amount at sucrose in 100 c.c. diminishes, and
the corresponding amount of water increases, the
action of the dissolved salt upon the rotation of tho
sugar becomes correspondingly less, and the values
approach 100. Therefore the fixed values of sucrose
4-2'315 g. NaCl=99-38, and +3-392 g. NH,C1=
99-43, employed hy Jackson and Gillis as the
positive constituents in their evaluation of the
Clerget divisor, are true only for a concentration
of 26 g. of sucrose in 100 c.c.—J. P. 0.

Make sugar, P. Vieillard. Bull. Agr. Inst. Sci.

de Saigon, 1920, 2, 106. J. Inst. Brew., 1921,
27, 126.

Thu stem of the maize plant normally contains no
sucrose and very little dextrose, but if the ears are
removed when the grain begins to be milky, sugars
accumulate in tho stem. In a series of experiments
the stems were investigated at various periods (7

—

34 days) after removal of tho ears. The stems freed
from leaves yielded 36—48% of juice, as compared
with 80% in the case of the sugar cane, but the
“ bagasse ” contained much sugar extractable by
suitable means. The total extractable sugar in {he
stems amounted to 7—10% of sucrose and 1—3% of
dextrose. Chving to the large proportion of

dextrose and non-sugars not more than one-third of

the sucrose present can be obtained crystalline, but
for the production of alcohol this is immaterial. It

is calculated that 130 galls, of alcohol (absolute)

could bo produced per acre of maize crop, and tho
period between the sowing of the maize and the
gathering of the stems would be about 100 davs.

—J. H. L.

Maltose or ladtose; Determination of in the
presence of other reducing sugars. Lcgrand.
Comptes rend,, 1921, 172, 602—604.

Babfoed’s solution (5 c.c. of 38% acetic acid added
to 200 c.c. of a solution of 1 pt. of normal copper
acetate in 15 pts, of water) is reduced by hexoses
but not by disaccharides. Hexose sugars are esti-

mated by boiling S c.c. of the sugar solution, con-
taining not more than 0-1 g. of sugar, with 15 c.c.

gf Barfoed's solution for 3 mins, in a conical fiask.

The cuprous oxide is collected and estimated
volumetrically as in Bertrand's method (J., 1907,
60). Total reducing sugars are then estimated by
one of the usnal methods with Fehling's solution.

—W. G.

Bhamnose; Preparation of . C. F. -Walton,
jun. J. Amer. Chem. Soc., 1921, 43, 127—131.

The commercial product “ Lemon Flavin ” is rich
in quercitrin and forms an excellent starting
material for the preparation of rhamnose. The
flavin is boiled for 30 mins, with 10 pts. of 0-5%
sulphnric acid. The residne consisting of qnercetin
is filtered off and washed free from sugar, and the
combined filtrates are neutralised with barium car-
bonate, decolorised, and concentrated under
diminimed pressure to a density corresponding to
about 40% of solids. The liquid is then treated with
3 Tols. of warm absolute aloohol, filtered, and the
filtrate concentrated to a density corresponding to
70—80% of solids. On cooiragjj^ rhamnose crystal-

lises ont and may he pnrified by recrystallisatimi
from 80% alcohol. A 20— yield is obtained

—W. G.

CoBoids; Plant . IX. Various starches. M.
Samec and H. Haerdtl. Koll. Chem. Beibefte
1920, 12, 281—300.

All varieties of starch can be separated by electro-
dialysis into a highly viscous and electro-conducting
fraction (Meyer’s /S-amylose, Maquenne's amylo-
p^tin) and a non-viscous and non-conducting frac-
tion (Maqnenne’s amylose). The amounts of these
constituents vary from starch to starch, and de-
pendent on the ratio of these amounts the water

i
content of the starch granules varies as well as the
viscosity and resistance to diastase of the solutions.

1 AH varieties of starch contain phosphorus
;
the fol-

lowing amounts per lOO g. of starch were found;
potato, 0112 g. ;

meadow saffron (Colchieum
autumnale), 0 016 g. ;

maranta, 0-031 g. ; tapioca,
0012 g. ;

turmeric, 0-162 g. ; horsochestnut,
i 0 016 g. ;

wheat, 0105 g. ;
maize, 0 034 g. ;

and rice,

;

^-039 g. The mean molecular weight varies with
:
^he different varieties thus

:
potato, IS,000

;

j
meadow saffron, 231,000; maranta, 260,000;

; tapioca, 208,000; turmeric, 158,000; horse-chestnut,
i 230,000; wheat, 170,000; Oryza glutinosa, 173,000;

i
maize, 77,500; and rice, 110,000. (Cf. J.C.S.

;
April.)—J. F. S.

; Starch; Polarimetric determination of . H.
Liihrig. Pharm. Zentralh., 1921, 62, 141—144.

! The effect of slight modifications of procedure in

Ewers’ method (J., 1908, S8) were investigated;

: the trustworthiness of the method is not affected

!
by slight alteration in the strength of the acid used

’ or in the treatment before and after the addition

: of the acid, but the time of heating prescribed (15

j

mins.) should not bo exceeded. A method described

:

by Mannich and Lenz (Z. Unters. Nahr. Genussm.,

1920, 1), in which the starch is dissolved by heating

with calcium chloride solution containing a small

amount of acetic acid, and then polarised, also

yields trustworthy results.

—

W. P. 8.

Potash in molasses. Sherrill. See XXIII.

Patents.

Sugar-washing machine; Continuous . E. C.

Garrick, Assr. to N. A. Lockwood. U.S.P.

1,367,946, 8.2.21. Appl., 19.1.20.

An endless movable filtering surface forms the peri-

1 pheral wall of a series of chambers, which travel

1 around a central axis. Means are provided for

producing a vacuum within the chamber in the

uppermost position with its filtering surface, on

which the sugar is placed, at the top, so that the

filtrate is drawn into the chamber, and for pro-

ducing a pressure within the chamber in the lowest

' position with the filtering surface at the bottom,

j
whereby the filtrate is expelled through the filter-

; ing surface. Means are also provided tor removing

I

the sugar from the filtering surface after the cham-

I

hers have passed the vacuum zone and before they

have entered tho pressure zone.—J. H. L.

Karaya gum; Process of producing dry water-solii,-

ble products from . H. V. Dunham. E.F-

160,045, 20.1.20.

See U.S.P. l,334,35ft-8 of 1920; J., 1920, 380a.

XVIII.-l'EaMENTATION INDUSTBIES.

Malts; lodometric determination of the diastafie

power of . J. L. Baker and H. F. E. Hulton.

Analyst, 1921, 46, 90—93.

The method described depends on the oxidation of

maltose to maltobionio acid by iodine in alkaline
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solution. Varying quantities (1, 2, or 3 c.c., etc.)
of malt ^tract are allowed to act for 1 hr. at^21° c!
on 100 c.c. of 2% soluble starch solution; action is

then stopped by the addition of 10 c.c. of N/10
eodium hydroxide solution, and the mixture is

diluted to 200 c.c. .Fifty c.c. of this mixture is

treated with 20 c.c. of N/10 iodine solution and
30 c.c. of N/10 sodium hydroxide solution; after
10 mins. 4 c.c. of N/1 sulphuric acid is added, and
the excess of iodine is titrated with .^/20 thiosul-
phate solution. Under these conditions the diastatic
power“16'7r/.y, where V^c.c. of V/10 iodine solu-
tion used for the oxidation and X-c.cu of 5% malt
extract taken for the conversion.

—

W. P. S.

Yeast; Nutritional requirements of . /.

of vitamins in the growth of yeast. E. I. Fulmer
V. E. ^elson, and F. P. Sherwood. J. Ame/
Chem, Soc., 1921, 43, 186—191.

OtTLTURB experiments with extracts of alfalfa and
wheat embryo show that water-soIuhle-B vitamin
is not essential for the growth of yeast.—W. G.

Yeast; Nutritional reguirements of . II. Effect
of the composition of the medium on the growth
of yeast. E. I. Fulmer, V. E. Nelson, and F. F.
Sherwood. J. Amer. Chem. Soc., 1921 43,

191—199.

Yeast was grown satisfactorily for three months on
a synthetic m^ium of inorganic salts and sucrose,
devoid of calcium and magnesium. The optimum
concentration of several ammonium salts examined
was the same and corresponded to the concentration
of ammonium chloride in which there was the
minimum swelling of protein as measured by wheat
gluten. The presence of certain colloids, such as
dextrin, favoured the growth of the yeast.—W. G.

Fermentation; Water-soluble vitamin and sub-
stances accelerating , I. Method for the
determination and preparation of a substance
from yeast and rice polishings which accelerates
fermentation. S. Frankel and E. Schwarz. Bio-
chera. Zeits., 1920, 112, 203—235.

UittisiNG the fact that extracts from yeast and rice
polishings accelerate fermentation, the authors
have worked out a method by means of which the
accessory factor could be estimated. A fraction
from yeast was prepared, having an activity 22
times greater than that of the alcoholic extract of
the yeast, by successive precipitations with basic
lead acetate, mercuric chloride, and phospho-
tungstic acid, this method giving better reeulte
than direct precipitation of the extract with phos-
photungstic acid. (Cf. J.C.S., 1921, ii., 228.)

-s. s. z.

Enzymes; Chemistry of . T. Bokorny. Allg.
Brauer- u. Hopfenzeit., 1920, 705—706, 713—714.
Chem. Zentr., 1921, 92, L, 372. (Cf. J,, 1920,
202a.)

Nitrogen is evolved on treatment of enzymes with
nitrous acid, indicating the presence of amino-
poups. The activity of emulsin is not destroyed

•2
solution of nitroufl acid. Whilst sulphurous

acid 18 much more toxic than sulphuric acid to
living organisms, possibly owing to the presence of
tree aldehyde groups in living protoplasm, there
18 little difference in the toxicity of the two acids
Awards enzymes

; 1 % solutions of both acids destroy
the activity of emulsin, but 0’1% solutions have
ooly a slightly injurious effect. By treatment of
^ g- of pressed beer yeast with 2 c.c. of 0’5% sul-

or 0 016 g. of formaldehyde, the yeast
without any considerable loss of zymase

whilst 3 c.c. of the acid or 0'^ g. of form-
^^hyde destroyed life and fermenting power:
•JUw g. of mercuric chloride killed 10 g. of yeast
without destroying its fermenting power. Sucrose

i

j

I

I

j

I

I

I

IS ^rmented somewhat more rapidly than dextrose,
and maltose about as rapidly as the latter. It is
suggested that the dextrose liberated by hydrolysis
of these disaccharides is more rapidly fermentable
in the nascent state than in its usual form.

—J. H. L.

hr^ymes; Nature of oxidising and reducing .

P. Battelli and L, Stern. Comptes rend. Soc.
Biol., 1920, 83, 1544—1515. Chem. Zentr., 1921,
92.1,332—333.

Numerous experiments on the tissues of higher
ammala revealed a close parallelism between the
oxidising power of the tissues in presence of mole-
cular oxygen and their power of decolorising tbionin
by converting it into the leuco-base. The results
confirm Wieland’s hypothesis of the identity of
oxidising and reducing enzymes. The action of
oxidising enzymes may be regarded also as similar
to that of hydrolytic enzymes, but in the latter
case the two ions of water combine with the same
molecule, whilst in the former the hydrogen ion
combines with one molecule and the hydroxyl ion
with another.—J. H. L.

Enzyme action; Belation of pressure and tempera-
ture to . 7. Influence of pressure on the
velocity of peptic., tryptic, and diastatic hydro-
lysis. S. Frankel and G. Meldolesi. Bioebem.
Zeits., 1921, U5, aS-95.

puRiNG the first two hours of peptic digestion there
is more protein hydrolysed when the pressure is

high than when the digestion is carried out under
ordinary pressure. The acceleration of digestion
is less at pressures above than at pressures below
5 atm. The acceleration in the velocity of hydro-
lysis during the first 2 hrs. effected by high pressure
diminishes eventually. In the cases of trypsin the
increase in the rate of digestion is more regular.
Diastatic hydrolysis is accelerated by increased
pressure during the first 2 hrs., after which time it

becomes elowcr and then remains constant.

—S. S. Z.

Fermentation of worts containing added sugars.
J. O’Sullivan. J. Inst. Brew., 1921, 27, 93—100.

Fermentations carried out with a large number
of single-cell cultures prepared from three brewery
yeasts indicated no appreciable differences in fer-

menting power. In experiments with a malt wort
of sp. gr. 1'061, treated with sucrose, invert-sugar,

dextrose, or maltose equivalent to 15% of the ex-
tract present, and fermented with 0’2 g. of pressed
yeast for 10 days at the ordinary temperature,
the whole of the added sugar, together with the
fermentable matter of the wort, disappeared in

all cases. In fermentations of solutions of the same
concentration, but contoining different proportions

of fermentable sugars and the same quantity of

nutrient matter, practically the whole of the fer-

mentable sugars was fermented when the alcohol

produced did not exceed 5%, but beyond this

alcohol-content some of the sugar remained unfer-

mented.—J. H. L.

Acetic and lactic acids; Fermentation process for
the production of from com [maizel cobs.

E. B. Fred and W. H. Peterson. J. Ind. Eng.
Chem., 1921, 13, 211—213.

When corn (maize) oobs are hydrolysed by heating
with 0*5—2% Bulphurio acid under a pressure or

15 lb. per sq. in., tliey yield 30—40% of their weight
of xylose. The crude xylose syrup is fermented*
readily by Lactobacillus pentoaceticus with the
formation of acetic and lactic acids; results of small
scale experiments indicate that each ton of cobs
would yield at least 300 lb. of acetic acid and 320 Ib.

of lactic acid.—W. P. 8.
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Alcohol; Bapid volumetric method {or determining
. A. Lachman. J. Ind. Eng. Chem,, 1921,

13, 230.

A DETINUE weight (25 g.) of aniline ia added to

50 c.c. of the alcohol-water mixture in which the
alcohol is to he determined

;
if the aniline does not

dissolve completely, some 6xed volume, e.g., 25 c.c.,

of strong alcohol of known strength is added. Water
is then run in from a burette until a permanent
turbidity is produced, and the temperature of the
mixture is noted; if it is kept between 14° and
17° C., a correction is unnecessary. From the
known volumes of the sample, of the added alcohol,

and the added water, the percentage of alcohol in

the sample can be calculated; the total volume of

the solvent (alcohol plus water) is a nearly strictly

linear function of the volume of the contained
alcohol. Tables or graphs may be prepared (from
actual determinations with known quantities of

alcohol), and reference to these will give the per-
centage of alcohol directly from the volume of total

solvent.—W. P. S.

Methyl alcohol; Determination of in sulphite

spirit. R. Sieber. Papier-Fabr., 1921, 19, 189

—

192.

StriiPHiTE spirit ia employed in Sweden for the pro-
duction of potable spirits. The raw sulphite spirit

contains, on the average, about 2‘5% of methyl
alcohol, and the brandy produced therefrom less

than 0'5%. k slight modification of Denigfe’
method (J,, 1910, 585) is recommended for the

determination of methyl alcohol in the raw spirit.

1 c.c. of the ten-fold diluted sample (or more if the
sample contains less than 1'5%) is mixed with
2'8 c.c. of water and 0'2 c.c. of sulphuric acid, and
the cold mixture is treated with 1 c.c. of 5% per-
manganate solution and after 2 mins, decolorised

and treated as described by Deniges. Comparative
tests are made with 0’5 c.c. of ,a 1%, and 1 c.c .of a
0'1% solution of methyl alcohol in water or pure
ethyl alcohol; if solution-s in ethyl alcohol arc em-
ployed 1 c.c. of permanganate solution should be

used for each, hut for aqueous solutions 0'5 c.c. is

sufficient, water being added in all oases to bring

the total volume to 5 c.c. The colorimetric com-
parison is made after the liquids have stood for

1 hr., or longer if possible, and Von Feilenberg’s

tables (J., 1915, 574) will be found useful.—J. H. L.

Diastatic preparations. Tagliani. See VI.

Maize sugar. Vieillard. See XVII.

Oxynifrilase. Krieble and Wieland. See XX.

Patents.

Glycerin; Process and apparatus for the continuous
distillation of from the residue obtained in

the distillation of fermented liquids. E. Barbet
et Fils et Cie. E.P. 129,649, 9.7.19. Conv.,
11.7.18.

Aeteb concentration to a sp. gr. of at least 1'25 in

a multiple-effect apparatus, the fermentation
residue is almost completely dehydrated in a suit-

able evaporator, and the hot syrup is then intro-
duced into a column still, maintained under as

complete a vacuum as possible, in which it is syste-

matically exhausted by means of superheated steam,
the glyeerin distillate being carried over into a con-
denser, discharged therefrom under gravity, and
subsequently concentrated. The column employed
has plates with heating worms, and is provided with
non-conducting or steam-jacketed walls; the steam
hubbies throu^ the liquid in the lower part of the
column, and each plate is worked by superheated
steam. The highly concentmted residue is dis-

charged from the column under gravity, through a
steam-jacketed pipe to prevent premature solSifi-
cation.—J. H. L.

[GlyeeTolJ; Process for manufacturing of propan-
trial from sugar. W. Connstein and K
Ludecke. U.8.P. 1,368,023, 8.2.21. Appl., 13.8.19.

Solutions containing sugars are fermented by
yeast, after addition of soluble salts of non-alkalin'e
reaction in amounts more than sufficient for the
nutrition of the yeast.—J. H. L.

Drying apparatus. B.P. 330,129. See I.

XIXa.-FOODS.

Wheat; Changes faking place tn the tempering of
. B. L. Tague. J. Agric. Res., 1920, 20.

271—275.

Before grinding wheat, it is the practice to add
water to bring the total moisture present up to
15*5% and to allow to stand for 12--48 hra., with
the result that the bran is toughened and more
readily separated and the flour obtained in higher
yield and of better colour. The principal factors
involved are amount of water added, time, and
temperature. Throe varieties of wheat were tem-
per^ with water in a closed bottle in a thermostat
for a definite time, and were then ground to flour.

Water extracts of the flours were prepared, and
determinations were made of the hydrogen ion con-
centration, the total acidity, the soluble phosphorus,
and the nitrogen titratnble by the Sorensen formal-
dehyde meth(w. Tempering at 5° 0. caused little

change in the flour compared with an untempered
flour. A^t 20° 0. chemical changes took place, each
of the above determinations giving higher results
than with the untempered flour

;
time aSo appeared

to increase the action and the yield of flour was
larger. At 40° C. the changes were more pro-
nounced, but the milling properties of the wheat
had deteriorated, especially after lengthening the
time. Increasing the water to 18% produwd a

sticky flour. The general conclusion is drawn that
the improved milling quality of tempered wheat is

due chiefly to physical changes.—J. H. J.

MUk; Cryoscopy of . J. Hortvet. J. Ind. Eng.
Chem., 1921, 13, 198-20S.

A DETAILED description is given of the procedure to

be adopted and of apparatus recommended for use

in determining the freezing point of milk. In the

case of milk from individual cows, the freezing pt.

varied from -0*534° to -0*562° C.y whilst for mixed
milk from a herd of cows it lay between -0*545°

and -0-562° C.—W. P. S.

Colloids; Fixation of mineral salts hy organic ,

and the condition of the salts in some vegetables.

A. Scala. Ann. d’lg., 1920, 30, 251-273. Chem.
Zentr., 1921, 92, 1., 333-334.

When certain neutral salts are brought into contact

with colloids such as gelatin, agar, or muscle-flesh,

acids are liberated to an extent dependent on the

nature and the degree of dissociation of the salts

and on the nature ^ the colloids. This effect is at-

tributed to the ready hydrolysis of the aniou of

adsorbed salt. On continued washing neutral and
then basic wash-waters are obtained provided that

the metal of the salt forms a soluble hydroxide
(alkalis and alkaline earths); but in the case of

heavy metals and aluminium the base remains fixed

to the colloid. Beetroots, potatoes, etc., contain
salts (^mbined with colloids in this way, and their

behaviour on continued washing is similar to that

of the gelatin-salt complexes. These complexes are

very stable at 0° C., but at 50°—70° C. they are
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irreversibly modified and readily yield up their adds
on washing. It is suggested, that vitamins and ac-
cessory foodstuffs may owe their activity to inor-
ganic salts comhined with organic suhatances.

—J. H. L.

Eke; Products of putrefaction of polished
K. yoshimura and K Chenfon. Nippon Kwagaku
Kwai Shi (J. Ohem. Soc. Japan), 1921^ 42, 22^7

The acids pr^uoed during the putrefaction of
polished TUX. (2 kg. of rice with 4 1. water left to
stand for 10 days at C.), were principally
lactic acid (0'6%) and possibly acetic and
butyric acids (0-67% as acetic acid). The follow-
ing substances were isolated from 2 kg of rice left
to stand with 2 1. water for 19 and 83 days resnec
tively : Iminazole-ethylaniine (chlorophitinate 0 8
and 0-2 g.), putrescine (hydrochloride 0 7

’and
2:0 g-)> amylamine and none), and ammonia
{5'5 and 5*2 g.).—K, K.

Methyl anthranilate; Detection of in fruit

^t'377-38i®'

5W 0,0. of the fruit juice is steam distilled, 200 c c
of distillate being collected and extracted with' 3
successive 10 c.e. portions of chloroform The ex-
tract is filtered through a dry filter and the chloro-
form ^aporated in a water bath in a current of

1.'' at once dissolved in 2 cc of
10/ sulphuric Mid, cooled, and diazotised, the
diazotis^ liquid being poured into 2 c.c. of alkaline
d-naphthol solution. A yellowish-red precipitate is
indicative of methyl anthranilate in the original
juice, the test being sensitive to O'OOOl g. of the

‘diazotised liquid may be
tested by the addition of dimethylaniline, but this
process is not so sensitive.—W, G.

AnTiatio in fats. Brinsmaid. See XII.

Lactose, legrand. See XVII.

Enzyme action. Fraukel and Meldolesi. See XVIII.

Manufacture of articles of (with the

108,084, 10.11, 6.12, and 13.12.19.

0f’c\e^f the manufacture

pastrr ^Xf,^*’ ‘og'-'^iont of bread,

Uke

H

L*
powders, and the

H. Greville. E.P.
I

Flour; Treatment of -
158,917, 27.6.19.

' drv stat^ nr .
’ L V®

‘corresponding acids in the
' ti

evaporating in vacuo a mix-
‘ pyropho3Ste‘'or‘hTT ?

metaphosphate or

of a metanhnsnJ, +
electrolysis of cooled solutions

-

I

~i. A. c.

I

Eloj^and simdar meals; Method for improving
:

,
' Vennoots. Industriele Msia+iii

i 330 694 irs' 17
* '**" ‘*®‘' CI P-

I

330,694,15.8.17. Addn. to312,528 (J., 1919, 842a).

I hMtilia'"‘tlm
® ‘’P'T/opeatedly to rapid cooling andhating, the lyeight and volume of the bread oh-

I

tamable from it are increased.—D. p x
' Cheese and process for sterilising same G H

Cheese Co' Vsf.
1,000,624, I0.2.21. Appl., 28.10.20.

! (^MMINCTED cheese is mixed with about 57 of
I sodium phosphate, and sterilised. Sterilised cheese
,
containing tertiary sodium phosphate is claimed

' -J. H. L.

i
Eggs; Preservation of

'

328,423, 9.12.14.
E. Gteschcr, G.P.

Patents.

[^rsarine],- Method for cooling
for allomng to crystallise concentratedK. Erslov. E.P. 134,815, 25.9.19. Conv., 7.11.18;

“ ‘lounected at the top with an ex-

verticT..Wt^“?® provided with a central

termfniw t**® vessel and

vessel and'+t."^
high vacuum is established in the

of the mtetln
i« fed on to the upper face

it is sD^io ‘“‘ef pipe, hereby
cmlod^

exhausted space and thereby

Stem einuUion is removed from the

en^^ ^ ’’y 11'°™ conveyor (Befer-

4 of the
of Sect. 7,'Sub-sect.

to E.P. 3555‘:n8w:j-^!Tw'*'’

d ^o(h^s. Apparatus for dehydrating

146,^1-7,

®

*’-

vit^slopinSffflft
bottom, is provided

central flub^losed at thTt
.“s fo form a

ind two sidp fliiAn? J
top and tapering upwards,

iownwards Tra^ ®®®^l * bottom and tapering

ontaining the mit
^t^h wire gauze bottoms for

he uppe? edL “’"f® attached to

> rf^Uie fate T “”‘1 the lower
P*«t.e above. Hot air, e.g., from atove.

md
«> passes nn a*^- ,

^rom a

out throug'h tte‘^7flui".!lL!Tt

The eggs are preserved in water containing, in sus-pension, magnesium hydroxide, with or without theaddition of calcium hydroxide.—L. A. C.

Milk; Process and apparatus for the drying of

25.11 ig®™"®
E. Jager. G.P. 329,215,

dMtjl'nti®
‘’’® produced is con-ducted into a drying apparatus.-^. H. h.

Eupms and other leguminous seeds; Eemoval of

!

G^ 3^,2f6', fg.uf
The material is extrimted in the cold with aqueous

St Mlvc^t?" FaT
“ethyl alcohol withtat solvents Fats and bitter substances mav thus

^ extracted from the whole seeds, after treatmentwith water or steam.—J. H. L.
‘redimenti

I Foodstuffs; Extraction of mth water or aaue

I

17.12*18“*'”''*' ®''®®*hardt. G.P. 329^05,

I
The bitter constituents of lupin seeds, acorns sova

' tTn*""*’ -!!!

fhu like, are removed by alternate cxtrM-
j

tion with water or an aqueous .solution and elcctro-

i
lu^a't:ri*ar!^n*0®* ^

I

I

straw fodder or the like; Treatment of gases from
. apparoius for drying light, glutinous, absorbent

material, such os . L Hoselnis n la
330,186, 3.1.17.

Jtoseliua. G.P.

The hot gases from the dryer are diverted sidewavsin rte exit shaft and sprayed with a jet of water atright angles to their path. The impact of thewater and absorption of the same by the finematerial m suspension cause the material to fall
into a receiver below.—L. A. C.
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See also pages (*) 247, Drying apparatus (6.P.

330 1 29). 248, Separating aqueous vapours from,

liquids (E.P. 1S9,054). 269, Soap (E.P. 169,083).

271, Fertiliser from whey. (E.P. 158,816). 279,

Caffeine from tea plant looate (E.P. 159,097).

XIXb.-WATEB PDBIFICATION; SANITATION.

Besorcinol; Preparation of some alleyl derivatives

of and the relation of their structure to anti-

septic properties. T. B. Jolmson and F. \V. Lane.
J. Amer. Chem. Soc., 1921, 43, 348—360.

The length or weight of the alkyl group introduced
into the nucleus of resorcinol in a position ortho to

one hydroxyl group and para to the other has^a
very marked influence in increasing the antiseptic

value of resorcinol. The ethyl, n-propyl, and
n-butyl derivatives are respectively 6, 14, and 26
times as strongly germicidal as resorcinol itself.

Details are given for the preparation of these sub-

stituted resorcinols and methylresorcinol, the latter

compound, however, not being obtained apparently
in the pure state. {Of. J.C.S., May.)—W. G.

Polysulphide-sulphur. Wober. See VII.

De-aeration of water. White. See X.

Patents.

Sterilising liquids; Process of removing germs, fer-

ments, and toxins from and . H. Bechhold.

Q.P. 329,189, 14.3.19. Addn. to 325,506 (J., 1920,

831 a).

The porous material, e,g,, kieselguhr, is coated with

a metal, e.g,, copper or silver, and with an insolu-

ble compound of another metal, e,g., silver or

copper oxide.—L. A. C.

Antiseptic ; Manufacture of a colloidal .

Chinoin-Fabr. chem.-pharm. Produkte, A.-G. (v.

Kereszty und Wolf). G.P. 329,733, 27.9.18.

Couv., 16.5.18.

SuEEictENT Magnesia usta, or a colloidal metallic

hydroxide or inorganic acid, e.g., silicic acid, is

added to a solution of an alkali, alkaline-earth, or

magnesium hypochlorite, to give a mixture which

sets within a day to a pasty consistency. The pro-

duct is as powerful an antiseptic as mercuric

chloride for disinfecting the hands and body, but

has not its poisonous properties.—L. A. C.

XX.-0BGANIC PBODUCTS; MEDICINAL

SUBSTANCES; ESSENTIAL OILS.

Atropine sulphate from Datura stramonium. H. W.
Rhodeharael and E. H. Stuart. J. Ind. Eng.

Chem., 1921, 13, 218—220.

The following method was used for extracting the

alkaloids:—10 tons of the ground plant was perco-

late with water containing 0 2% of sulphuric acid

and 0'5% of formaldehyde; the percolate, in 1500-

gal. portions, was then treated with fullers’ earth,

allowe to settle, the sludge collected, and dried at

50° C. The adsorbed alkaloids were separated from

the dried sludge by extraction with alcohol, using

lime to obtain the proper alkalinity ;
the extracts

were acidified with acetic acid and concentrated

first to 12% and then under reduced pressure to 2%
of the original volume. This treatment was snf-

cieut to convert all the hyoscyamine present into

its isomeride, atropine. The solution was then ren-

dered amiuoniaca], the atropine extracted with

ether, the ethereal solution evaporated, and t^
residual alkaloid dried at 35° C. The dry alkaloid

was dissolved in alcohol, the solution neutralised

with snlptaric acid, evaporat^ to a syrup, and the

latter while hot treated with acetone until pre-
cipitation almost commenced; on cooling, atropine
sulphate was obtained in crystalline form.

-W. P. S,

Charcoal; Comparative experiments on the adsorp.
iive capacity [fox atkdoids, toxins, etc.] 0}
various hinds of . P. Horst. Biochem
Zeits., 1921, 113, 99—110.

The results obtained by the methods of Wiechowski
and Joachimoglii (Biochem. Zeits,, 1916, 77, 1) foi

the determination of the adsorptive capacity of

charcoal, using solutions of Methylene Blue and of

iodine respectively, indicate satisfactorily the ad-
sorptive power of the charcoal for chemically de-
fin^ poisons (strychnine, neurine), but not for

toxins such as diphtheria, tetanus, and ricin toxins

-s. s. z.

Shepherd’s purse [Capsellae hursae, Pastoris];

Active constituents of . H. Bomttau and H.
Cappenberg. Arch. Pharm., 1921, 259, 33—62,

Phvsiolooical investigation showed the extracts of

the drug to contain a substance which causes very

marked depression of the blood pressure and also

a product which causes rise in the blood pressure

and which is carried down by the precipitate when
mercuric chloride is added to the extract. The
latter substance is probably ^ramine, but it could

not be identified with certainty by reason of the

small amount of substance available. It is very

improbable that histamine is present. Chemical
evidence of the presence of an alkaloid could not be

obtained with the available material. The isolation

of choline and acetylcholine from the liquid ex-

tracts is described in detail; the choline ba^ can

also be obtained directly from snob preparations by

precipitation with alcoholic platinic chloride solu-

tion without previous use of lead, mercury, or

barium salts, and the following method of evalua-

ting the extract is based on this observation.

The extract (HI, 5 c.c.) is mixed with alcohol

(12 c.c.) and treated with alcoholic platinic chloride

solution (1 % ,
20—26 c.c.) ; the precipitate is filtered

off after one or two days, dried, and subsequently

extracted on the filter with hot water, the impuri-

ties remaining on the filter. The filtrate is

evaporated in a tared dish. It necessary, the con-

centrated filtrate is again filtered or, should it

become turbid, is precipitated with 70% alcohol.

A good sample of the drug should yield at least

0'2 g. of platinum chlorine compounds
;
the purity

of the isolated platinichlorides is controlled by

observation of the melting point or by estimation

of platinum or nitrogen.—H. W.

Lohinol, a dermatifant from Bhus diversilohii

(Poison oak). J. B. McNair. .1. Amer. Chora.

Soc., 1921, 43, 159—164.

Lobinol, a poisonous, amber-red .oily liquid, has

been isolated from the bark of Bhus diversilabe.

From its chemical behaviour it is probably nn un-

saturated o-dihydric phenol. It is easily darkened,

dried, and hardened by means of manganese,

barium, or magnesium peroxides, litharge, man-

ganese hydroxide, and potassium bichromate. B
hardens at a temperature above C. in the

absence of its enzyme or any oxidising agent.

-W. G.

Siam benzoin. II. Siaresinolic acid, F. Eeinitzer.

Arch. Pharm., 1921, 259, 1—6.

<i-SiABEBiNOiio acid (e/. Zinke and Lieb, J., 1918

520 a) is best prepaid by treating the crude

benzoin with aqueoiu sodium hydroxide solution

(4—5%) when sMinm d-siareainolate remains as a

very sparingly soluble precipitate which can he

crystallised from alcohol. The free acid has [alo”*

= -l-37'793 in ethyl alcoholic solution (96%.), m P
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QgAo 0 (Zinke »nd Lieb, m.p. 274° 275° C.). It

to not oontam a methoocy group and plays no

n^t in the gradual discoloration suffered by the

resin when preserved. Potassium d-siaresinolate

rrvstailises in needles which dissolve freely in water

Ud alcohol. The name, !-prabangic acid is pro-

nosed for the suhstance, O„H„0j, isolated by

Zirdee and Lieb by the oxidation of d-siaresinolic

acid by chromic acid in acetic acid solution.—H. Vi.

<?tam bemoin. lU- Properties and constitution of

lubanyl benzoate. F. Eeinitacr. Arch. Pharm.,

1921, 2S9, 60-69.

LoBiiTTi, benaoate (J., 1915, 681) crystallises in

nlates m.p. 72'8° G., and contains one methoxy

Loup' It is readily oxidised when exposed to

warm" air and then exhibits a series of colour

changes which are precisely analogous to those

shown by the crude resin. It readily loses benxoie

acid when heated at 120°—140° C., and on further

rise of temperature emits the odour of oil of carna-

tions and subsequently of guaiacol. It is optically

inactive. The hensoate is very readily hydroly^d

either in acid or alkaline solution, but the isolation

of lubanol in the pure condition has been impossible

up to the present on account of the great suscepti-

bility of the substance, particularly in alkaline

solution, to further change. Lubanol is probably

identical with or very closely related to coniferyl

alcohol.—H. W.

OtyniirUase; Properties of . V. K. Krieble

and W. A. Wieland. J. Amer. Chern. Soc., 1921,

43, 164—175.

The formation of d-mandelonitrile by the action of
i

oxynitrilase from peach leaves on beuialdehyde and

hydrogen cyanide has a different temperature co-

efficient from the formation of the inactive nitrile

by the spontaneous interaction of the components.

At 0° 0. the enzyme action is more efficient, but

at 35° C. the spontaneous action is the more

marked. The ratio of these two actions is, how-

ever, very considerably influenced by the hydrogen-

ion concentration. (Cf. J.C.S., 1921, i., 283.)

-W. G. I

Ancestitesin
;
Derivatives of . H. Thoms and

K, Bitsert. Ber. deuts. Pharm. Gee., 1921, 31.

65-75.

A mjjcBER of derivatives of anmsth^in (ethyl p-

aminoheuEoate) were prepared in which the hydro-

gen atom of the amino-group was replaced by
various positive and negative groups, with the

object of determining the effect of such substitution

on the anaesthetic properties of the base. In
general the physiological action w.as much reduced

by the substitution of the amino hydrogen .atoms,

and entirely disappeared with the intrixiuction of

negative groups. Only in the ease of ji-carbethoxy-

phenylhydraiine, where an amino hydrogen .".tom

of ansesthesin had been r^Iaced by an amino
group, was the anaesthetic action at all comparable
with that of anacsthesin itself. Among the sub-

stances described are N-allyl-N'-p-carlwthoxy-
phenylthiourea, p-carbethoxyphenylhydrazine, p-

csrbethoxyphenylmethylpyrazolone, pviarbethoxy-

phenylnr^ane, and puiitroben*oyl-p-.aminobenzoic
acid ethyl ester. (Cf. J.C.8., May.)—6. F. M.

Anastkesin and some of its derivatives ;
Anmsthetic

action of ^ J. Morgeurotli. Ber. dents.

Pharm. Ges.. 1921, 31, 76.

CoMPABATiVE tests of the aasesthctic action of
nnassthesin and certain of its derivatives (cf. supra)
were m^e on the cornea of the rabbit. Treatment
for 3 miiM. witdi anmstheBin itself rapidly produced
an^th^a lasting 32 mins. p-Carhethoxyphenyl-
Wdr^ne gave sdmW einulwr results, whilst

ri-sByl-N-p-esrhethoiryphenyhirea had a scsroeJy

perceptible action. As regards soluble compounds,
carbethoxyphenylhydrazme hydrochoride in 2%
solution produced after 3 mins, anjesthesia lasting
9 mins. The insoluble substances thus act more
powerfully than their soluble salts,—6. F. M.

Beneryl esters possessing an antispasmodic action;
New -. H, A. ShesaJe and P. Q. Bow. 3.
Amer. Chem. Soc., 1921, 43, 361—366.

The benzyl esters of the higher fatty acids may
readily be prepared either by the action of

benzyl alcohol on the acid chloride or by the action
of benzyl chloride on the alkali salt of the fatty
acid dissolved in an excess of tho hot fatty acid.

These esters are tasteless and odourless and have
an antispasmodic action. They are more readily
hydrolysed by lipase than are the benzyl esters of

aromatic acids. Therapeutically the esters of in-

dividual acids have nothing to recommend their use
over that of the esters of mixtures of fatty acids

derived from naturally occurring sources. (C/.

J.C.S., May.)—W. G.

Benzyl succinate: its composition, manufacture,
properties, and probable therapeutic uses. M.
Bye. a, Ind. Eng. Cheni., 1921, 13, 217—218.

Benzyl succinate is obtained by heating succinic

acid with benzyl alcohol
;

it forms snow-white crys-

tals and is practically non-toxic. Tho benzyl group
constitutes 61'08% of the molecule, and the sub-

stanoe may be used medicinally with advantage in

any conditions where the use of benzyl benzoate is

indicated.—W. P. 8.

Arsphenamine Isalvarsanl; Indirect reduction of

B^mtno-i-hydroxyphen^arsomc acid to .

W. G. Christiansen, J. Amer. Chem. Soc., 1921,

43, 370-375.

3-AMiNO-4-HTDEoxTPHENYi.aireoNic arid is reduced

by means of hydriodic acid and eniplinr dioxide in

hydrochloric acid solution to 3-aniino-4-hydroxy-

p'henylarsenious oxide hydrochloride. The excess of

sulphur dioxide is removed by aeration and the

liquid further reduced by hypophosphorous acid (J.,

1921, 97a) and poured into hydrocfilorio acid (111),

the arsphenamine being precipitated as its dihydro-

chloride in a form readily soluble in water and of

I low toxicity. If the excess sulphur dioxide is re-

I moved by boiling the liquid, the product of the

I

second reduction is arsphenamine polyarsenide.

I IVhen 3-!iinino-4-hydroxypheEylarscnious oxide is

boiled in hydrochloric acid, o-aminophenol is the

final prodiirt, 8.3'-diamino-4.4'-dihydroxydiphenyl-

arsenious oxide being formed as an intermediate

product.—W. G,

' Phenylacetic-p~arsonic acid. G. E. Robertson and

J. Stieglitz. J. Amer. Chem. Soc., 1921, 43,

179-181.

PHELNYLACEnc-p-AKSO-Nic ocid, CO,H.CH,.C,H,.

AsO.H,, prepared from p-aminophenylacetic acid

iiv Bart’s reaction (e/. J., 1911, 1087), forms white,

glistening leaflets, slightly soluble in cold irater,

v^ry soluble in. hot wsitor and in alcohol.
^

Whon
introduced into a heated melting-point hath it melts

quietly at about 195° C., but if heated gradnaUy it

undergoes change .and does not melt below 270 C.

{Cf. J.C.S., 1921, i., 284.)—W. G.

TduenesnJphonamides; Separation of o- and p-

. w. Herzog and 1. Kreidl. Chem.-Zeit.,

1921^ 45, 'm.

A METHOD described by 0. Beyer for the separation

of 0- and p-toluencsolphonamides by heating tim

mixture with 10% sulphuric acid, in which it is

statol that the p-sulphonamide is insoluble, is u^
less when a large proportion of the p-sulphonamide

is pre.sent, since the whole mixture dissolves. In

I the case, however, of a mixture containing not
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more than 2% of the p-sulphonamide. it is possible

to separate the latter by dissolving the mixture in

hot 10% sulphuric acid; on cooling, the p-sulphon-

amide crystallises out, whilst the greater part of the

o^sulphonamide remains in solution.—W. P. S.

Balogenation. XX. Replacement of sulphonic

acid groups by halogens. R. L. Datta and J. C.

Bhoumik. J. Amer. Chem. Soc., 1921, 43, 303

—

315.

The replacement of sulphonic groups in aromatic

compounds by chlorine or bromine (J., 1920, 172 a)

takes place generally and may occur with iodine i

under special conditions. Instead of using free

bromine it is better to use a mixture of alkali

bromide and bromate, as the bromine is Unrated
very gradually with simultaneous substitution

and die chances of charring and secondary
j

reactions are eliminated altogether. Similarly

a mixture of iodide and iodate will in some

cases effect a replacement which free iodine

itself fails to do. A mixture of chloride and
chlorate, however, gives no better results than

free chlorine itself. Groups already present in the

nucleus exert a great influence on the replacement

of sulphonic acid groups by halogens, and certain I

general rules have been observed. With compounds

having one or more hydrox.vl groups present in the

nucleus the replacement takes place readily at the

ordinary temperature, although if there are two

bydroxyl groups ortho to one another oxidation

often occurs. Ilie presence of an amino group simi-

larly facilitates the replacement, but nitro groups,

on the other hand, have a retarding effect. In tlm

case of hydroxycarboxylic acids, the sulphonic

group is replaced hy halogens, but at the same time

the carboxyl group is detached. The presence of

halogen atoms in the compound mnkes the replace-

ment difficult. The presence of alkyl groups al^

renders the replacement difficult, but the effect is

variable. The replacement
,
of the sulphonic group

by halogens takes place more easily in the caw of a

monosulphonic acid than in the case of a di- or a

trisulphonio acid. (fif. J.C.S., May.)

—

Vf. G.

"Epichlorohydrin; Action of on disodium phos-

phate in aqueous solution and the stability of a
nwnoglyceromonophosphoric di-esler. O. Bailly.

Comptes rend., 1921, 172, 689—691.

When epichlorhydrin and disodium phosphate are

mixed together in aqueous solution in equimole-

cular proportions and the solution is allowed to

stand, the amount of phosphorus precipitable by

magnesia mixture steadily diminishes and there is

a progressive formation of sodium chloride. Under

these conditions a mixture of a mixed glycido-

cbloroglycerophosphoric ester and a monoglycero-

monophosphoric di-ester, NaO.PO(O.CHj),.CH.OH,
probably results, but if the solution is boiled for

2 hrs., the di-ester is almost the sole product. It is

remarkable that this di-ester should be stable in

boiling solution.—^W. G.

"Cyanic acid and urea; Synthesis of - byoxut^
tion in ammoniacal solution of alcohols, phenols,

and aldehydes. R. Fosse and G. Laude. Comptes

rend., 1921, 172, 684^-686.

Methyl, ethyl, and butyl alcohols, phenol, o-cresol,

o- and jS-naphthols, catechol, resorcinol, ^tal-
dehyde, propaldehyde, and butaldehyde, all yielded

cyanic acid on oxidation in ammoniacal solntion

with pot^iaBinm pennan^nate alone or in the

preeence of ammonium sulphate, copper oarbonat^

tx^per powder. The cyanic acid was conyerted

into urea by treatment with ammonium chloride.

Triacetin; Successive stages of hydrolysis of .

E. Yamasaki. Sci. Rep. Tohokn Imp. Univ.

1920, 9, 451^71.

Ip the rate of hydrolysis of each of the three ester

radicles in triacetin is eijual and the reaction is iu

each case unimolecular, it follows that, if k, is the

constant for the reaction C,H5(O.C3H50),-rC3H,.

(OH)(O.C,H,0),-l-OH,CX),H, fc, for the reaction

C,H.(0.C,H,0),(0H) + C.H,(OH),(O.C,H,0)-i-CH„

CO,H, and k,^ for the reaction C,H5(OH),(O.C,H,0)

-»C,H,(OH),-l-CH,COjH, the relation between

these contants is snen that k,/3 = fca/2=l:,=t.

This conclusion was verified experimentally, the

velocity constants being determined graphically

from the hydrolysis curves of triacetin, diacetin,

and monoacetin. The experiments were carried out

at 35° C. and the curves obtained by plotting the

concentration of acetic acid against time. Know*

ing the value of fc, the concentrations of mono-, di-,

and triacetin at any time can be calculated. The

velocity of hydrolysis is approximately doubled for

each 10° C. rise in temperature.—E. H. H.

Amines of secondary alcohols; Preparation of .

A. Mailhe. Comptes rend., 1921, 172, 692—694.

The hydrogenation of ketazines of symmetrical

ketones (cf. Comptes rend., 1920, 170, 1265) has

been successfully extended to the hydrogenation of

the ketazines of unsymmetrical ketones. The

product is in all cases a mixture of primary and

secondary aniincs of secondary alcohols. Numerous

examples are given. {Cf. J.C.S., May.) W. G.

letrachloroeihane and trichloroethylene; Prepare^

tion of from acetylene and chlorine. - S. Igi.

i Kogyo Kwagaku Zasshi (J. Chem. Ind. Japan),

I
1920, 23, 1217—1237.

Tetrachloeoethanp. is prepared by passing altern-

ately acetylene at 60°—80° C. and chlorine at 80°--

100° C. into antimony pentachloride. 100 g. of

antimony chloride suffices for the preparation of

150—180 g. of tetrachloroethane ;
the recovery of the

catalyst is difficult and unprofitable. The rate of

absorption of the acetylene and chlorine by the

pentachloride is at first high, but diminishes rapidly
;

i the effect of impurities is not large. Trichloroethyl-

I

ene is prepar^ by heating a mixture of

chloroethane and milk of lime, a yield of 84 % of the

theoretical value being obtained. Some excess ot

lime is advantageous, e.g., 60 g. of slaked lime and

50 g. of water for 100 g. of tetrachloroethane.

Formaldehyde; Adsorption of by animal cMr-

coal. W. Moeller. Kolloid-Zcits., 1921, 28, T-.—

132.

Fohmaldehtde is strongly adsorbed hy animal

charcoal both from acid and neutral solutions. In

acid Bolntion the adsorption depends on the volume

! of solution, but this is not the case in neutral solu-

tions. Equilibrium is set up immediately m

neutral solutions, hut in acid solutions is not com-

plete even after eight days.—J. F. S.

I Oxalic acid; Formation of from sulphite-cdU-

i lose waste liquors and from lignin. B. Heowr,

H. Roeech, and L. Gunkel. Oellulosechem.,

2, 13—19.

Lignin free from carbohydrates produo^ no oxabi

acid on fusion with potassium hydroxide at tem

peratures up to 270° 0.; sulphite waste Inpioj^

under similar conditions often yield oxalic aci

owing to the presence of cellulose and other caroo

hydrates in them. Oxidation of li^in with fumini

nitric acid gave yields of oxalic acid up to 25 /o
^

actually isolated); addition of small quantity

of ferrous or nwrourous sulphate or ammoinu"

vanadate reduced the yield, and the use of mixture
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of nitric and sulphuric acids produced no oxalic
acid at all, doubtless owing to the destructive action
of the sulphuric acid. On heating 3 g. of lignin
with 60 g. of dilute nitric acid (25%) for 4 hrs at
80°—90° C., a clear solution was obtained from
Which 013 g. of oxalic acid was isolated

; the yield
was increased to over 17 % by addition of 0 01 g. of
ferrous or mercurous sulphate, but larger amounts
of these catalysts acted less favourably.—j. H. h

auauiuiNAL SUBSTANCES, d ( 17 A

Mustard oil icdlyl uothiocyanate]; Cause and com-
position of the insoluble deposits in •. H
Kunz-Krause. Arch. Pharm., 1921, 259, 16—33. I

Naiueal and synthetic mustard oil becomes dis-
coloured when preserved and slowly deposits a dark I

orange to lemon yellow precipitate. The latter
contains colourless quadratic prisms and small !

quantities of hexagonal plates, cubes, .and slender
prismatic needles. A portion of the deposit is

soluble in water and consists principally of allyl-
|

amine sulphate possibly admixed with traces of i

•ammonium sulphate. The chief constituent of the
portion insoluble in water is pseudothiocyanogen
C,HN,S„ whilst isopcrthiocyaiiic acid, C,H,S,N„’

j

and allyl-suhstituted ureas are most probably also
present. Wio formation of the substances is traced
to the oonjoiiit action of air, moisture, and light on
the oil, which is best preserved in small, well-Blled

i

dry bottles of green glass, (Cf. J.C.8., May )

’

—H. W.

Wormseed oil; It-eaction of American. . A
Langer. Pharm. Zeit., 1921, S6, 191.

On of American wormseed (Ch enopodium ambrosio-
ides) yields a red-yellow resin when heated at about
175° 0. with phenolphthalein in the presence of
toluene: 10 g. of the oil requires about 4 g of
phenolphthalein. After the product has been
steam distilled to remove terpenes and toluene, any
exc^s of phenolphthalein may be removed by dis-
solving the resin in warm toluene. The resin is
so uble m chloroform^ alcohol, ether, and alkali
solutions and is precipitated by acids from the latter

^ yellow powder which melts below
100° C. to give the red resin.—W. P. S,

Thymol and carvacrol ; Urethanes of D. C. L
Sherk. Amer. J. Pharm., 1921, S3, llo—125.

The urethanes mentioned below were prepared bv
®hnply hating a mixture of thymol or carvacrol
and the phenolic isocyanate together with a piiralDii
hydrocarbon of b.p. 170°—200° C. for about 1 hr.

;

the urethanes crystallised from the mixture on cool-

I'ufo n W*"®* phenyl urethane, iii.p. 106-6°—
:

1 aao ;
carvacrol phenyl urethane, m.p.

\

y*! yield 86% ;
hydrothyinoqiiinonc phenyl

j

diureftane, m.p. 229°—230° C., yield 84 thvmol ^

A-naphthyl urethane, m.p. 156°—157° C., yield ;

“-naphthyl urethane, m.p. 117°— !

36%. Dibeiizoylliydrothvmoriuinone,
i

m.p. 141 —142° 0., yield 75%, was obtained by dis-
j

solyng hydrothymoquinono in a slight exces.s of i

sodium hydroxide solution and then adding
heiizoyl chloride.—W. P. 8.

i

Sorneoland its alkyl derivatives; Determination of

nu- -tf^^^ytation. F. Martin. J. Pharm.
Chim., 1921, 23, 168—171. i

completely when heated at

f
C, for 3 hrs. with three times its weight

anhydride and a small quantity of fused
urn acetote. After the acetylated product has
11 washed with water and 5 % sodium carbonate

dried over anhydrous sodium sul-

dot™- •
*^’*^“*'**'7 borneol present is found by

saponif. value of the acetylated
p ouuct; in the calculation allowance is made for

to"th“ (>>7 42 units) due

the b,a,y metals and of thesalts of the hmvy metals; So-called W

Sm n'*
’'"‘O'*® “etals was

with
following way:—a test-tube was fiUed

was alloi^d to”a

f

®
‘-‘A

'®«P«°rive raetais and

watrl vA**
days. The metal and

with distilled'^**
***" the tube rinsed out

tedod on
“'igodynamic action

euaiacorhfffd-"
It "-as found thatguaiacol, benzidine, resorcinol, and homoeentisinir

'iii'tlm*^a1

oxidi-sed when kept in test-tubes preparedin the above way. Potassium permanganate wasdecolorised with the formation of maSanese di-oxide. Methylene Blue, Indigo Blue,S s^iu„;

base^^oT
decolorised and the leuco-base of Alalachitc (n-cen was oxidised. Protein

acAon "f h'’’’®
trough the oligodynamic

shown
^ ol’godynamic action was

I, ft. if
plSum"-S.‘?8'.i''“‘’’“''”’’

‘•'"d

Otoba butter. Baughman and others. Sec XII,

ilethyl anthranilaie. Power. See XIXa,

Xxill
" tompounrfj. Robertson. See

Paie.xts.

Tea plants; Treatment of the waste cut from
growing —— and the obtainmenf of caffeine
therefrom. R. t. Datta. E.P. 159,097, 1.3.20.

The leaves and stems cut from growing tea plants
are dried, ground, and extracted with water. The
aqueous extract is treated with lime, and the
calcium tannate precipitated is separated by filtra-
tion. Crude caffeine crystallises from the solution
after concentration, and is purified by solution in
chloroform, filtration, evaporation of the solvent
and rocrystallisation of the product from hot water’

—L. A. C.

Copper-fannin-albumin compound; Preparation of

24^9
^ Ceiersdorf und Co. G.P. 325,957,

cosiPODxp ill which the therapeutic properties of
tannin are improved by the presence of copper, is
prepared by heating a mixture of an alkaline
casein solution, a copper salt, and .a tannin solu-
tion. The product, which contains 5-42% H
48'85% C, 7*45% N, and 4*95% Cu, is an odourless,
brown powder with a faint metallic taste.

—L. A. C.

Salts corresponding to the salts contained in the
human blood; Manufacture of a mixture of dry
-— soluble in water to a clear solution. Siich-
sisches Seriimwerk und lust, fiir Bakterio-
thcrapie, G.m.b.H. G.P. 329,309, 7.10.19.

A SAIT mixture from which no calcium salts
separate on solution in water is prepared by adding
powdered calcium chloride, of which each particle
is coated with a layer of a colloid, such as gelatin,
which swells on addition of water' to a mixture of
blood serum salts.—L. A. C.

Mercury-casein ointment or emulsion; Manufacture
of a . C. Biedermann. G.P. 329,429, 29.5.18.

Meeouet is worked up to a paste with neutral,
freshly precipitated casein and water to yield a
non-irritant ointment.—L. A. C.
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Salves and emulsions; Bases for eapahU of

holding a large proportion of water. I.

Lifschutz. G.P. 329,605, 11.5.19. Addn. to

324,012 (J., 1920, 833 a).

Animal fats prepared from blood or brains con-

taining a large proportion of metacholesterol are

employed instead of pure metacholesterol, as de-

scribed in the chief patent.—L. A. C.

Salves; Manufacture of adsorptive . Elektro-

Osmose A.-G. (Graf Schwerin Ges.). G.P.
329,672, 24.2.16.

Colloidal silicic acid containing, e.g., 12% of

silicic acid, is mixed with 5% of glycerin, 10% of

paraffin or vaseline, 25% of Peru balsam, or with
other similar materials.—L. A. C.

Furfuracrolein
;
Preparation of . W. Konig

and K. Hey. G.P. 330,358, 12.11.19.

FmupuBACBOLEiN, m.p. 54° C., which is suitable for

use as a flavouring essence or perfume, is prepared
by the gradual addition of acetaldehyde to an
alkaline solution of furfural at a low temperature,
e.g., 0° C.—L. A. C.

Methyl bromide; Production of . G. Schroeter.

G.P. 330,642, 25.11.17.

A MIXTDBE of methane, or gases containing the
same, and bromine is led, above 200° C., over a
catalyst such as iron, copper, nickel, or cobalt, or

other metals having more than one valency, or
mixtures of the same. If methane is bubbled
through a depth of 5—6 cm. of liquid bromine and
led, at a velocity of 2 litres per min., through tubes

of 20 mm. diam. containing iron powder and heated
for a length of 250 mm. to 250°—300° C., the pro-

duct contains 50% of unchanged methane; if the
proportion of bromine in the gas is increased,

methylene dibromide and tribromomethane are
formed in addition to methyl bromide.—L. A. C.

Cinchona alkaloids; Preparation of compounds con-
taining selenium from hydrogenated . Vcr.
Chininfabr. Zimmer und Co., G.m.b.H. G.P.
331,145, 30.11.17.

CoMPOCTOs of therapeutic value are prepared by
the action of selenium dioxide on hydrogenated
cinchona alkaloids, or their derivatives, in the
presence of concentrated sulphuric acid. The pro-
duct is diluted with water, and boiled. Seleno-
hydroquinine, prepared from hydroquinine sul-

hate or hydroquinine sulphuric acid ester, forms
right yellow needles from alcohol, m.p. above

235° C. ; selenoethylhydrocupreine forms yellow
needles, m.p. 233°—2M° C., and selenohydro-
cupreine forms bright orange needles, m.p. above
236° C., soluble in sodium hydroxide solution.

—L. A. C.

XXL-PHOTOGRAPHIC MATEBIALS AMD
PBOCESSES.

Beftection and density meter for photographic
papers. K. Kieser. Phot. Korr., 1920, 17, 287

—

289.

The paper to be tested is illuminated at 45° and
viewed through a polarisation photometer, at 45°
for reflection measurements and at 90° for density
measurements.—B. V. 8.

Eder-Hecht grey-wedge photometer. J. M. Edcr.
Phot. Korr., 1920, 57, 304—307.

Skv^al minor improvements have been made in
the instrument (J., 1920, 803 a). Particulars are
given, with curves, of the spectral absorptions of
the four colour-filters, red, yellow, light green, and
bine, wbkb are combined with the grey wedge.

-B. V. 8.

Safranine-quinol, a cheap and rapid developer
Lilppo-Cramer. Der Photograph, 1921, 65—66

Thb addition of Phenosafranine to an ordinary
caustic alkali quinol developer, up to a strength of
l’.20,000, produces a developer resembling metol-
quinol and nearly, though not quite, as rapid in
action. A further increase in the proportion of

Phenosafranine has practically no effect on the
speed. Where the most rapid development is not
essential this developer is recommended on account
of its cheapness, while it has the additional advan.
tage of allowing development in bright light,

—B. V. S.

XX1I.-EXPL0SIVES; MATCHES.

Nitrous acid; Determination of in mixed and
waste acids. H. Toussaiut. Z. angew. Chem
1921, 34, 102.

'

Fob the estimation a Woulff bottle with three necks
is used, through the outer ones of which pass a
funnel, and an inlet tube for carbon dioxide, re.

speetivcly. 700 c.c. of air-free, distilled water is

placed in the bottle, and the air is displaced by
carbon dioxide. A suitable amount of the acid to be
tested is run in through the middle neck from a
burette, after which a glass tube, 10 cm. long, is

fixed in the neck by a collar of rubber tubing, so

that its lower end is flush with the top of the bottle

;

the carbon dioxide tube is next pushed down to the
bottom of the bottle. Potassium iodide solution is

run in through the funnel and the solution titrat^
with N 12 or N jlO thiosulphate, introduced through
the middle neck, together with starch solution if

desired, the titration being conducted in a slow

current of carbon dioxide. If the acids contain a

considerable amount of ferric oxide, this must first

be removed by treatment with sodium hydroxide,
free from nitrate, after which the filtrate is acidi-

fied with pure sulpliuric acid.—W. J. Sv.

Patents.

Smokeless powders; Manufacture of . West-
falisch - .Anhaltische - Sprengstoff - A.-G. 0.1’.

329,775, 15.7.13.

Addition of di-substituted urethanes, especially
methylphenylurethane, to mixtures of nitroglycerin
and nitrocellulose containing not more than 30 X
of nitroglycerin, enables the material to be pressed
at temperature below 82° C. Volatilisation of the

nitroglycerin i.s thereby reduced, and a stable

explosive is produced.—W. J. W.

Matches; Manufacture of damp-proof . 11.

Dubrisay. E P. 145,798, 2.7.20. Conv., 3.7.19.

See U.S.P. 1,363,095 of 1920; J., 1921, 130 a.

XXnL-ANAlYSIS.

Analysis; Use of spot reactions in qualitative
F. Feigl and R. Stern. Z. anal. Chem., 1921, 60,

1-43.

Spot reactions, usually made on filter paper, are

shown to be applicable to the identification and de-

tection of a large nuinber of substances when these

occur either alone or in mixtures. The reactions of

aluminium, uranium, and chromium with alizarin

dyes (formation of lakes) are very sensitive, as is

also the reaction of manganese with benzidine.

—W. P. S.

AncUysis by means of reducing flames; Principle

of ; detection of traces of manganese in the

presence of iron or other substances. J. Meunier.
Coraptes rend., 1921, 172, 678—B8L

When an oxide or a salt, introduced into a flaniei

undergoes reduction, (be reaction is mamfested hj
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a line spectrum. If the oxide is not reduced the spec-

trum of the metal is not produced, but only a con-
tinuous spectrum of incandescence. It is necessary

in many cases to use a hydrogen flame, as its reduc-

ing action is more energetic than that of a gas
flame. In this method manganese is characterised

by the triplet 40347, 4033 2, 4030 9 A. units, -Brliich

is of extraordinary sensitiveness.—W. G.

AnalyM; Physico-chemical volumetric . R.
Dubrisay. Ann. Falsif., 1921, 14, 9—18.

Phtsioal methods for determining the end-point of

titrations are discu^ed, those dealt with including

electrical conductivity, surface tension, and cryo-

scopio measurements.—W. P. S.

f ilter paper; Adsimption oj lead and copper by
[in analysts]. I. M. Kolthoff. Pharm.

Weekblad, 1921, 58, 152—159.

The adsorption of lead from its solutions by filter

paper is proportional to the alkalinity of the filter

ash. With a high alkalinity nearly all the lead
may be removed from a solution, whereas with a
negligible alkalinity no appreciable adsorption
takes place. On the other hand, the adsorption
of copper from solution bears no relation to the
alkalinity of the filter ash. From neutral solu-

tions no adsorption takes place; from solutions in
ammonia the adsorption is high, and it is greater
with low concentrations than wdth higher ones.

(Of. J.O.S., April.)—W. J. W.

Adsorption,- Importance of in analytical
chemistry. VII. Adsorption of silver, mercury,
and other metals. I. M. Kolthoff. Pharm. AVeeL
blad, 1921, 58, 233—241.

The fixation of heavy metals is due to a chemical
reaction with the ash of the cellulose, which is

inhibited by acids. (Of. J.C.S., April.)—S. I. L.

Microchemical analysis with reagents sensitised by
saturation. E. Ludwig. Bill. Soc. Chim.
Romania, 1920, 2, 28—32.

The reagent to be used is saturated with a salt
containing the ion which is to be detected, the
formation of a precipitate being observed under a
microscope. The reagents recommended are lV'/2
silver nitrate saturated with sodium sulphate for
the detection of sulphates; potassium pyroanti-
monate solution saturated with sodium chloride for
the detection of sodium, and a solution of platinic
chloride saturated with potassium chloride for the
detection of potassium.—W. G.

Microchemical analysis with reagents sensitised by
saturation. E. Ludwig and D. Butescu, Bui.
b(m. Chim., Romania, 1920, 2, 32—35, (Cf. pre-
ceding abstract.)

The reagents recommended are JV/2 silver nitrate
treated with sodium acetate, until a precipitate
just appears, for the detection of acetates; a solu-
tion of uranyl acetate saturated with a sodium salt
for the detection of sodium. For the identifica-

w'lo
® particles are added to a drop of

V /J silver nitrate. Very small crystals soon begin
0 appear, and on warming the slide the un-
uissolved particles become black.—W. G.

Sodium acetate method for the separation of the
atvalent metals from trivalent metals in the
ammoTiiitm sulphide group. T. Sabalitschka.
Ber. deuts. Pharm. Ges., 1921, 31, 36—37.

CT**
method described by Macri

W;, 1920, 804 a) for the separation of iron, chro-
lum, and aluminium from zinc, manganese, etc.,
uselMs m the presence of chromium, as this

onlv"
P.’‘“*pitabed at all when alone, and

y partially in presence of iron and aluminium.
—G. F. M.

Potash; Centrifugal method for determining[m moliuses, etc.]. E. Sherrill. J. Ind. Eng.Chem., 1921, 13, 227—228.
^

aWi “i'"/ V .a«'>‘tion of the sample containing

^
“ntained in a centrifuge tube;a similar mixture is prepared with 5 c.c. of 1-583°/

potassium chloride solution (=1% K,0) and bothmixtures are Mntrifuged for 1 min. at 1000 revs,

to^evirtb’^®
are then tapped with the finger

fui!^ W the precipitate, again centri-tug^ for 15 secs,, and the volumes of the precipi-
tates noted. In the case of molasses, about 26 g. isdi^olvM in water, rendered alkaline with sodium
h^roxide, acidified with acetic acid, diluted to
lUO c.c., and 5 c.c. of this solution used for the
determination. The sodium cobaltinitrite solution
is prepare by adding 450 g. of sodium nitrite dis-
solved in 800 c.c. of water to 250 g. of cobalt acetate
dissolved in 800 c.c. of w.ater, and diluting the mix-
ture to K)00 c.c; for use, 100 c.c. is mix«l with
to c.c. of water and 5 c.c. of glacial acetic acid,
the acidihed reagent does not keep well.—W. P. 8.

Manganese; Interference of phosphates in the
detection of and its avoidance. T. Saba-
htschka and H. Niesemann, Ber. deuts. Pharm
Ges., 1921, 31, 30-36. (67. J., 1921, 64 a.)

The failure to detect mang.mcse in presence of
an excess of barium or strontium phosphate when
the separation of phosphoric acid is conducted
according to Schmidt’s method is obviated by the
following procedure : —The precipitate obtained
with ammonium sulphide is dissolved in 5% hydro-
chloric acid and filtered from insoluble nickel and
cobalt sulphides. The solution is evaporated with
2—3 g. of concentrated sulphuric acid and a like
qiiantit.v of saturated pota.s.sinin sulphate solution
until white fumes are evolved, any ferrous iron
being previously oxidised by nitric acid, The
mixed sulphates obtained are extracted with alcohol
to remove sulphuric and phosphoric acids (small
quantities of manganese and zinc sulphates and
most of the chromium a.lso pass into solution). The
residue insoluble in alcohol is extracted with dilute
hydrochloric acid and tho insoluble sulphates of
barium, strontium, and calcium filtered off. From
the filtrate, iron, aluminium, and chromium are
precipitated with ammonia, and then the sulphides
of zinc and manganese with ammonium sulphide.
The final filtrate contains calcium and magne.siiim.

—G. P. M.

Iron; Volumetric determination of by tifanous
salts. \V. M. Thornton, jun., and J. E. Chap-
man. J. Amer. Chem. Soc., 1921, 43, 91—102.

Kwecht and Hibbert’s method (J., 1903
, 232, 762)

of estimating ferric iron by titration with a solu-

tion of a titanous salt using ammonium thiocyanate
as indicator yields trustworthy results under the
following conditions. The titanium solution (either
chloride or sulphate) must be preserved under
hydrogen both in the storage bottle and in the
burette, and the titration must be carried out in
an atmosphere of carbon dioxide and at a tempera-
ture not above 30° C. Not more than 500 c.c. of
solution may be titrated andl0c.c.ofl0% solution
of ammonium thiocyanate should be added. In
presence of hydrofluoric acid the indicator gives
only a yellow coloration, but if an excess of boric
acid is added the red colour is produced and a
perfectly sharp end point is obtainable. The
titanous solution is standardised with ferrous
ammonium sulphate which is exactly oxidised by
potassium permanganate and then reduced with
the titanous solution. Standard titanous solutions
preserved as described maintain their titre
indefinitely.—J. F. S.
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Copper, ontitnotip, and iinj JEleetTO-onalyticed

separation of . F. Foerster and D. Aanenaen.

Z. Elektrochem., 1921, 27, 10—16.

The solution containing copper, tin, and antimony

is eraporated to dryneas, treated witii 6 c.c. of nitric

acid (sp.' gr. 1'4), 5 c.c. of 60% taiterie acid, and

sufficient hydrogen jmroxide to oxidise the tin, and

made up to 40 c.c. with water. The solution is elec-

trolysed, with thorough cooling, for 1 hr. with a

current of 1’5 amp. in a Frary apparatus with a

5 amp. coil current. The copper deposit is remoxed

with nitric acid and tartaric acid, and the copper

re-deposited in the same manner. Since the first

deposit contains no tin but only antimony as im-

purity, the two solutions after the second deposition

of copper are not mixed, but each is neutralised

with sodium hydroxide, treated with 50 c.c. of 10%
oxalic acid, and treated hot with hydrogen sulphide.

The two antimony precipitates are united, dissolved

in alkali sulphide, and 30 c.c. of 30% potassium

cyanide added. The solution is then electrolysed at

70° C. with 0'6 amp., using a Winkler net electrode.

The deposition requires 2 hrs. for O'l g. of antimony,

and the deposit is 1‘8% heavier than the amount

of antimony present. The solution containing the

tin is concentrated, neutralised with 50% potassium
i

hydroxide, made alkaline with 2 c.c. of 50% potas- !

sium hydroxide, treated with 1 c.c. of 3% h.ydrogen :

peroxide, boiled, and diluted to 150 c.c. The tin

is deposited in 3J hrs. at 80°—8o° C. on a W inkier

electrode with a current of 5 amp. ;
during the elec-

,

trolysis 3 c.c. of 50% potassium hydroxide is added
;

along with water to make good the loss by evapora-
;

tion.—J. F. S.

Antimony and tin; Separation of ; hy hydrogen

sulphide in hydrochloric acid solution. G. Luff.

Chem.-Zeit., 1921, 45, 229—231.

The different behaviour of antimony and tin

sulphides in hydrochloric acid solution of varying

concentration and at different temperatures w^
investigated. Precipitation of antimony sulphide

begins at 80° C. when a solution of the two metals

containing 30 c.o. of concentrated hydrochloric acid

per 100 c.c. is treated with hydrogen sulphide; the

tin sulphide remains in solution even at 25° 0.

Tin and antimony: Separation of i» hydro-

chloric acid solution by means of hydrogen

fulphide. G. Luff. Chem.-Zeit., 1921, 4S, 249—

251, 254—255, 274. (0/. supra.)

If hydrogen sulphide is passed into jailing

solutions of antimony and tin salts, with addition

of concentrated hydrochloric acid, increasing con-

centrations of the latter lower the temperature at

which precipitation takes place on cooling. With

an addition of 8, 14, and 30 c.c., respectively, to

100 c c of solution, the temperatures of precipit^

tion were 102°, 102°, and 95° 0. for antimony tri-

sulphide; 102°, 100°, and 80° C. for the penta-

sulphide; and 90°-95°, 75°-80°, and 25° C. for

stannic sulphide. Ammonium chloride still

Icywers the temperature at which the sulphides

separate: with 36 g. per 100 c.c. of solution the

trisulphide and pentaaulphide are precipitated at

78° and 60° C. respectively, whilst even at normal

temperature no precipitation of t^ stannic

sulphide occurs till after standing. The effect on

the separation of the sulphid^ of varying conceit

trations of hydrochloric acid, in presence or a taea

amount (16’5%) of ammonium chloride, has been

investigated. The cleanest separation takw place

with 14 c.c. of hydrochloric acid ^p. gr. 1T93) per

100 c.c. of solution ;
the lowest efiFective amount is

8 c.c. per 100 c.c., and the maximum amount

appears to he 35 c.c. per 65 c.c. of solution. For

separating antimonioue llJits.VortmannandMetEel s

method (19’4 c.c. of hydrodilorio acid) as well as

modifications with 8 and 14 c.c., are all satisiac.

to^. The Panajotow-Prim method (30 c.c.) givag

sufficiently acenrate results; when the ammonium
chloride exceeds 16‘6 g., however, solution must
be cooled in ice, and the introduction of hydrogeu
sulphide checked at 20° C., filtration being cou.

ducted at 5° 0.—^W. J. W.

Arsenic and phosphoric acids; Determination oj

in presence of large guantities of salts, j,

Desbourdeanx. Bull. Sci. Pharmacol., 1920, 27,

225—240, 300-313, 363—372, 424^-435. Cheni

Zentr., 1921, 92, II., 475.

The ordinary methods for the determination of

arsenic and phosphoric acids are not satisfactory

when applied to solutions containing large quaii.

titles of alkali salts, such as are obtained hy decoa.

position of organic substances, low in arsenic aad

phosphorus, with alkali nitrate and carbonate or

with persulphate. Silver arsenate and phosphate

are practioally insoluble in a neutral solution con-

taining ammonium salts and an excess of silver

nitrate. The following procedure is, therefore,

recommended. The solution, if not acid, is treated

with 5—10 c.c. of strong nitric acid, then with

sufficient silver nitrate solution to precipitate all

the chloride, phosphate, and arsenate present and

leave an excess of at least 2 g. of silver nitrate per

litre of solution. The liquid is then carefully and

exactly neutralised with ammonia, allowed to stand

for 4 hr., and, if necessary, again brought to

neutrality. Tests must he made on a spot plate, it

indicators are precipitated by silver salts. The

precipitate is filtered off, washed four times with

25 c.c. of 0'2% silver nitrate solution, ^d digested

with a slight excess of a solution containing 40 c.c,

of strong nitric acid and 4 g, of barium nitrate per

litre to dissolve out the silver phosphate and

arsenate and precipitate any adsorbed sulphate,

After standing for 1 hr. the insoluble material is

filtered off and washed with a solution containing

20 g. of strong nitric acid, 0‘5 g. of barium nitrate,

and 4 g. of silver nitrate per 1. ;
the filtrate b

: exactly neutralised with ammonia as before, the

i precipitate collected in an alundum crucible,

I
washed with 50—100 c.c. of 0'2% silver nitrate

' solution, then with distilled water till free from

nitrates, dried at 150° C., then heated at 400“--

. 500° C. to remove any ammonium nitrate, and

' weighed. Silica must be removed, if present, hi

evaporation of the solution of the first

cipitate to dryness. If a large amount of chloride

or any chromate is present the original solution a

treated with caustic soda, boiled to expel ani

ammonia, cooled, and the arsenic and phosphoric

acids precipitated by addition of a salt ot «

alkaline-earth metal. The precipitate is disso.vM

j

in nitric acid and precipitated with silver nitr.ite

i as described above.—A. R. P.

Arsenic; Detection of . L. W. 'Winkler.

Pharm. Zentralh., 1921, 62, 125—128.

Thbee tests are described for the detection of sin

quantities of arsenic, namely, Bettendorf s '®

(use of stannous chloride dissolved in hydroctlo

acid), a test in which arsine is detected by means

Neasler reagent, and a modification of the bn™

test, in which arsine is detected hy the stain it g

on paper moistened with gold chloride
^

The Bettendorf test can he applied in the

of sulphuric acid
;
in the case of dark-colourOT sc

tions it is necessary to treat thera with %
sulphuric acid, pass the evolved gases throug'

hydrochloric acid, and test this for arsenic,

mony, sulphur, and phosphorus oomMunds m

fere with the Nessler reagent test, as they also p

duce precipitates.

—

W . Pi 8-
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UiiiM- Determination of in organic com- !

oou^J. G. B. Bo'^rtson. J. Amer. CSiem. Soc.,

1921, 43, 182—186.
|

Phs compound is oxidised by digestion with a mix- i

urn of nitric and sulphuric acids (c/. Morgan, !

Iraanic compounds of arsenic and antimony, 1918,
j

349) the liquid is freed from nitrous compounds

,v means of ammonium sulphate, and the arsenic

..tlmated by the iodometric method of Gooch,

SreCiS. and Morris (Amer. J! Sci., lOM), l«,

[51) The results are quite comparable with those

gained by the Carius method.—W. G.

Tungsten; Andytical chemistru of G.

Fiorontino. Giorn. Chim. Ino. Appl,, 1921, 3,

56-58.
, . , ,

Fon volumetric estimation an ammoniacal solution

nf an alkali tungstate, which should not contain

Bxcess of alkali salts, or of hydrated tungstic acid,

containing about 0 25 g. WO„ is diluted to about

200 c c acidified with acetic acid, then rendered

alkaline to the extent of one or two drops of

ammonia solution, and boiled for a few minutes

until a litmus paper in the solution becomes wine-

red To the boiling liquid, a measured volume, in

excess of standard lead acetate solution (32-6893 g.

of the crystallised salt and 2 c.c. of acetic acid per

2 I ) is added, with continual stirring, boiling being

continued until the flocculent precipitate becomes

pulverulent or crystalline. Standard ammonium

molybdate (7-485 g. of crystallised salt per 1.) is

then run into the boiling solution until a drop ot

the liquid gives a yellow coloration with a drop of

a fresh solution of O'l g. of tannin in 10 c.c. of

water. A blank test is carried out with 200 c.c. of

water to ascertain the volume (usually 0-3 c.c.) of

the molybdate solution necessary to yield a distinct

yellow coloration with the tannin solution. Multi-

plication by 1-202 of the amount of lead precipi-

tated by the tungstic acid gives the corresponding

amount of WO,. The reactions on which the

is based' HiWO -fPb(C H,0 1 ,3H£ =

PhW0,-H2C,H,0,+3H,0, and Mo,0,,(NH.),,4H,0

+7Pb(UH,6A:,3H,0 = 7PbMoO.+6kH..C,H.O,+
SCgHA+SlHjO. With an ore or concentrate,

rS g. is finely powdered and heated to 60® C. for

1 hr. with 100 c.c. of concentrated hydrochloric

acid in a covered beaker. The beaker is then

heated more strongly on a sand-bath, stirring being

continnoiis for at least 30 ini"8. and afterwards

occasional. When tho liquid is reduced to about

one-half its original volume 20 c.c. of nitric acid is

added, and the liquid evaporated to about 25 c.c.,

5 c.c. of nitric acid being then added and the liquid

evaporated to 15—20 c.c. and mixed with about

180 c.c. of boiling water. After some hours the

liquid is filtered and the precipitate washed by de-

cantation with 1% nitric acid. If highly accurate

results are not required the filter is returned to the

beaker and the contente heated gently with 8—10

c.c. of concentrated ammonia solution and 25 c.c.

of water until all the tungstic acid is dissolved ;
the

undissolved residue should contain no black par-

ticles of undecomposed ore and should be whitish or

but sli^tly coloured. With a poor ore the liquid

containing the filter-paper ia washed into a tall

350 c.c. beaker, the volume being made up to about

200 c.c, and the tungstic acid determined as above;

with a rich ore the liquid is made up to a definite

volume and an aliquot part taken so that the

amount of WO, is about 0*25 g. If very exact

results are required the filter is washed with the

mixture of 8—10 c.c. of ammonia and 25 c.c. of

water, the liquid being collected in the beaker con-

taining the bulk of the precipitate. This ^aker is

then heated gently until all the tungstic acid is dis-

solved, the solution being filtered through the same
filter, and the latter washed with very dilute am-
monia solution. The solution is dealt with as

scribed al^ve) while the filter containing the

residue is dried and calcined in a porcelain crucible

at a moderate temperature, any tungstic acid it

coQtainB being eetijnated by the cinchonine method
(see below); the later also admits of the estimation
of the tin, which will be contained in the residue.

The acid liquid from the original attack of the ore
and from the washing may also be examined by con-
centration and precipitation with cinchonine, since

if too Uttle acid remains when the boiling water is

added, part of the tungstic acid may be hydrolysed
and pass into solution. The cinchonine gravimetric
method is carried out as follows : About 1 g. of pure
sodium hydroxide is fused w-ith a trace of wood
charcoal in a small iron crucible and, when the
water has been expelled, allowed to cool. As soon
as solidification occurs O’o—1 g. of the tungsten ore

is added, together with a little wood charcoal, the

crucible is covered with an iron lid and heated

gradually to dull redness, which is maintained for

8—10 mins. The fused mass is poured into a clean,

dry iron or nickel dish floating on water, tho

crucible being freed from adherent material by
gentle warming with water in a porcelain dish, into

which also the solidified mass from the metal dish

is introduced. The whole mass is dissolved by boil-

ing, finally with addition of 4*^^ g. of solid am-
monium carbonate, and the liquid filtered, the filter

being washed with water rendered slightly alkaline

with sodium hydroxide. The filtrate is heated and
made strongly acid by gi'adual addition of 30 c.c. of

concentrate hydrochloric acid, boiled for a few

minutes, mixed well with 8—10 c.c. of a solution of

30 g. of ciuchonino in 50 c.c. of concentrated hydro-

chloric acid and 250 c.c. of water, allowed to stand

for some hours and filtered through a filter contain-

ing a little pulped filter-paper, the precipitate

being washed three or four times with dilute cin-

chonine solution (30 c.c. of the concentrated solu-

tion, 30 c.c. of concentrated hydrochloric acid,

1000 c.c. of water), and finally onoc only with cold

i water; in the filtrate the tin may be estimated by

i the Pearce-Low method. The filter and its con-

i tents are heated gently in the original precipitating

: beaker with 8—10 c.c. of ammonia solution and

I

25 c.c. of water, stirred to break lumps, filtered into

i a small beaker, and washed with hot water oontain-

' ing a little ammonia. The excess of the latter ia

' expelled by heating and the liquid treated immo-

i 'liatcly with 2—3 drops of hydrochloric acid and

I

8 10 C.C- of the concentrated cinchonine solution

i and well stirred for some minute.?. After 1—2 hrs.

' the liquid is filtered through an aahless filter con-

; taining a little pulped filter-paper pd the precipi-

i tate washed as before with the dilute cinchonine

' solution and once with water, dried, ignited in a

I nlatinum crueihle, and weighed as WO,. If a very

' exact result is required the precipitate ia treated

i
with 1—2 drops of dilute sulphuric acid and a little

' hydroBuoric acid, the latter being then driven off,

1—2 drops of nitric acid added, and this and the

sulphuric acid then expelled by heating; in this

wav any silica present is eliminated.^ Cinchonine

may be recovered from liquors containing H W ren-

dering them alkaline with ammonia. T. H. P.
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Sucrose (Browne). 272, Moltose uiirt luctosc (lic-

grand); Starch (T/iihrig); Diastatic power of malt

maker and Hulton). 274, Alcohol (Lachman);

Methyl alcohol in sulphite spirit (Sieber); Cryosco^

of mill: (Hortvet). 275, Methyl anthranUate

(Power) 276, Capsella bursffi (Boruttau and

Cappenberg). 279, Borneol (Martin). 280, Mixed

and waste acids (Toussaint).



28iA .
PATENT UOT. (April 30, USl.

Patent List

Tlu dates liven in thie list ate, in the oaae of AppUea-
tioua for Patents, those of application, and in the oaae of
Complete Specifications accepted, thoee of the Official
Journals in which the acceptance is annonnced. Complete
Specifications thus advertised as accepted atia open to in*
Bpection at the Patent Office inunediatelp, and to opposi-
tion within two months of the date given.

I.—GENERAL; PLANT; MACHINERY.

Applications.

Bain and Keith. Heating and drying apparatus.
0761. Apr. 2.

Bartmanu. Grinding-mills, disintegrators, etc.

9367. Mar. 29.

Bomsel. Preventing incrustation or boiler scale.

10,086. Apr. 6.

Cannon. Furnaces or ovens. 9356. Mar. 29.

Cook. Chemical and physical syntheeis. 9887.
Apr. 4.

Dine and Sieff. Preparation for removing and
preventing scale in boilers etc. 9677. Apr. 1.

Hartshorn. Grinding and mixing machines.
9345. Mar. 29.

Knoblauch. Tunnel kilns. 10,069. Apr. 5.

Laing and Nielsen. Treatment of gases or vapours
etc. 9653. Mar. 31.

Laurick. Kneaders, mixers, etc. 10,453. Apr. 9.

McIntyre. Refining, mixing, etc. machines.
10,095. Apr. 6.

Mauss. Vacuum filters. 9931. Apr. 4.

Mohs. Grinding-mills. 9710. Apr. 1.

Valleg. Filter-presses, 10,177. Apr. 6. (U.S.,
6.3.15.)

Withers (Etabl. C. H. Candlot Soc. Anon.).
Grinding etc. mills. 9392. Mar. 29.

CoifPLETB SPfiOIPICATIONB ACCEPTED.

29,651 (1919). Harris, and Whiteley and Sons.
Drying machines of the travelling-apron type.
(160,885.) Apr. 13.

32,121 (1919). Bripjes and Goodwin, Ltd., and
Seaman. Roller grinding mills. (160,553.) Apr. 6.

1607 (1920). Corning Glass Works. Heat treat-
ment of articles. (140,374.) Apr. 13.

12,618 (19^L Norsks Akt. f. Elektrokemisk
Industri, Manufacture of porous material.
(143,500.) Apr. 13.

16,172 (11^). Metallbank u. Metallurgische Ges.
Solidifying in fine powder liquids, pulpy masses, etc.

(145,048.) Apr. 13.

18,967 (1920). Marks (Ore Roasting Development
Co.). Treating solids capable of reaction with a
gaseous reagent. (161,103.) Apr. 13.

19,290 (1920). Schmidt. Reaction towers.

(147,213.) Apr. 13.

22,888 (1920). Barhet et Fils et Cie. Recovery
of vapours of volatile liquids from air. (149,691.)
Apr. 13.

24,174 (1920). Eberts. Drying apparatus.
(160,717.) Apr. 6.

II.—FUEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.
Applications.

Baty. Process of gas purification. 9868. Apr. 4.

Baty, Cox, and Kerr. Gas purification. 10,230.

Apr. 7.

Biddison. Combustible gas, and generation and
burning of same. 10,132. Apr. 6. (D.8., 29.4.20.)

Black, Kime, and Lawson. Refining hydrocarbon
oils, spirits, etc. 9436. Mar. 30.

Blumner. 9361. See III.

Bonnard. Carbonising furnaces or retorts.

9646. Mar. 31.

Bowen. Production of artificial fuel. 10,409.

Apr. 8.

Brownlee. Synthetically - produced hydrocarbon
oils. 9794. Apr. 2. (U.S., 13.5.18.)

Frentrup, Meyer, and Schubert. Manufacture of
consistent fat, cart-grease, etc. from brown coal
peat, slate, paraffin, etc. 9487. Mar. 30.

’

Frentrup, Meyer, and Schubert. Obtaining com-
ponents from brown coal, slate etc. 9488. Mar. 30.

Igranic Electric Co. 10,3C®-3. See XXIII.
Macintosh. Destructive distillation of coal.

10,400. Apr. 8. (Australia, 8.4.20.)

Moncrieff. Retorts. 10,227-8, 10,334. Apr. 7
and 8.

Plauson’s, Ltd. (Plauson). Manufacture of pastes
or salves from mineral etc. oils. 10,084. Apr. 6.

Verity. Gas-producers. 10,410. Apr. 8.

Wade (Kliva Ges.). 9511. See XII.
Wilson. 9220. See III.

Complete Specifications Accepted.

32,236 (1919). Teague. Production of pure
carbon. (160,561.) Apr. 6.

32,309 (1919). McComb. Converting liquid hydro-
carbons into hydrocarbons of lower boiling point.

(160,907.) Apr. 13.

2826, 2828, 2947 (1920). Ellis (Foundation Oven
Corp.). Coke ovens. (160,625-6, 160,628.) Apr. 6.

7432 (1920L Hurea. Coke ovens, (153,272.)

Apr. 13.

30,525 (1920). Klarding. Purifying blast-

furnace and generator gases. (153,263.) Apr. 13.

III.—TAR AND TAR PRODUCTS.
Applications.

Blumner. Continual distillation of tars or oils.

9381. Mar. 29.

Wilson. Distillation of tars and oils. 9220.

Mar. 29.

Complete Specifications Accepted.

16,651 (1920). Pestalozzi. Producing tar of

aliphatic compounds or low-temperature tar.

(145,408.) Apr. 6,

16,298 (1920), Wohl. Manufacture of phthalic

anhydride. (145,071.) Apr. 6.

IV.—COLOURING MATTERS AND DYES.

Complete Specifications Accepted.

17,848 (1919). Morgan, and British Dyestuffs

Corp. Manufacture of hydroxyazo dyes. (160,848.)

Apr. 13.

19,392 (1919). Morgan, and Imperial Trust.

Manufacture of arylsulphonyl and arylenedieul-

phonyl derivatives of 1.4-naphthylcnodiamine and

its sulphonic acid. (160,853.) Apr. 13.

V.—FIBRES; TEXTILES; CELLULOSE;
PAPER.

Applications.

Cassano. Production of cork board. 10,125.

Apr. 6. (Ger 30.4.20.)

Dreyfus. Manufacture of artificial threads.

10,038. Apr. 6.

Hochstadter. Metallised paper. 9323. Mar. 29.

Masterman. Manufacture of millboard etc.

10,187. Apr. 6.

Roper. Decottonising rags, carbonising cotton,

etc. 10,343. Apr. 8.

Complete Specifications Accepted.

21,643 (1919). Bouffe. Production of artificial

silk threads. (160,859.) Apr. 13.

25,502 (1919). Claessen. Treatment of wood or

other substances containing cellulose to obtain cellu-

lose and artificial resin, asphalt, lac, etc. (160,482.)

Apr. 6.

25,788 (1919). Hawkins. Machines for washing

wool etc. (160,485.) Apr. 6.

1930 (1920). Wells and Marx. Testing paper,

hoard, textiles, etc. (160,619.) Apr. 6.
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2999 (1920). Gahler. Producing Bbre suitable

for spinning from papyrus. (144,240.) Apr. 13.

18,945 (1920). Zellkoll Ges. Sizing paper pulp
(147,002.) Apr. 6.

18,949 (1920). Merckens. Sizing paper, paste-

board, etc. (147,006.) Apr. 13.

28,984 (1920). Glanzfaden A.-G. Producing
spun material resembling wool or cotton from vis-

cose solutions. (152,351.) Apr. 13.

VI.-BLEACHING; DYEING; PRINTING-
FINISHING.
ArPLICATION.

Brandwood and Brandwood. Bleaching, dyeing,
etc. textile fibres. 10,331. Apr. 8.

Complete Specific.4Tion Acceited.

2890 (1920). Norweb. Fireproofing, metallising,

and waterproofing lace and other fabrics. (160,627°)

Apr. 6.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

Dossett. Crystallising copper sulphate. 9617.
Mar. 31.

Ebbw Vale Steel, Iron, and Coal Co., and
Thickins. Neutralising and drying sulphate of
ammonia. 10,482. Apr. 9.

Marks (Pfirschinger Mineralwerke). Increasing
bleaching power of silicates. 10,157. Apr. 6.

Passmore. Manufacture of magnesium salts
10,493. Apr. 9.

Pike. Treatment of magnesite. 10,205. Apr. 6.
Rhcnania Ver. Chem. Fabr. Manufacture of sul-

phurous acid. 10,489. Apr, 9. (Ger., 14.4.20.)
Sauvage. Treatment of artificial gems. 9886.

Apr. 4.

Soo. I’Air Liquide. Synthesis of ammonia. 9382
and 10,189. Mar. 29 and Apr. 6. (Fr., 30.3 and
7.4.20.)

Vernon. 9862. See XI,

Complete Specifications Accepted.

16,597 (1915). Buchner, Manufacture of metal
hydroxides. Apr. 13.

20,021 (1919). Giertsen. See XX.
_
32,539 (1919). Thibault, Converting metallic lead

into its oxides. (137,288.) Apr. 13.
4694 (1920). Diehl. SeeX.
4976 (1920). Gerber, Slanufacture of aluminium

nitride. (139,195.) Apr. 6.

13,548 (1920). Schweiz. Sodafahrik. Production
ot caustic soda or soda lye. (144,266.) Apr. 13.

IX.—BUILDING MATERIALS.
Applications.

loS’^Tp'^r
of ooncrete blocks etc.

f“Pfogoating composition for cure of

..d

94f^"li'w' 30
^^‘‘“Of^oture of coating on stone.

Smith. Process of curing cement. 9564. Mar. 31.
Complete Specifications Accepted.

^foonoyor ond Kirkpatrick. Manu-

a6l"(]61.) ApTls!^
17,944 (1920). Marcusson, Oil-proof concreteMms^and method of making same. (145,673.)

X.—METALS
; METALLURGY, INCLUDING

ELECTRO-METALLURGY.
Applications.

^Brooke, Cooper, and Kerr. Allo^ or solder. 9567.

continuous process for coating
Of sheets with other metals. 9291.

suHaces.t Manlg'^

95^.'*

of copper alloys.
10,494. Apr. 9. (Ger., 10.4.20.)

^

Kemp, and IVelliiian Smith Owen Engineering
Corn. Metallurgical etc. furnaces. 9734. Apr. 1.
Morgan. Substitute for palm oil for tinplate

manufacture. 9375. Mar. 29.

Complete Specifications Accepted.

21,812 (1919). Lloyd. Roasting and sintering
ores etc. (160,477.) Apr. 6.

32..

363 (1919). Stras.ser, Deoxidising and refin-
ing ahiinimiim. (141,324.) Apr. 6.

32,364 (1919). Strasser. Deoxidising and refin-
ing copper. (142,441.) Apr. 6

.32,539 0919). Thibault. See VII.
4694 (1920). Diehl. Obtaining and utilising the

eu..phnr dioxide from blast-furnace slag. (139 172 )
Apr. 13.

’

17,392 (1920). Krupp A.-G. Production of low-
carbon fcrrochromium. (145,710.) Apr. 13.

Milliken. Alloys. (160,708 and
161.104.) Apr. 6 and 13.

30..

025 (1920). Klarding. See II.

VIII.-GLASS; CERAMICS.

Applications.

_
Allgem. Elektricitats Ges. Firing porcelain etc

in tunnel ovens. 9405. Mar, 29. (Ger., 26.3.20.
Bruner and Clark. Automatic electric heatin

2^3 20 )

® ^“'"“ces. 9318. Mar. 29. (U.S.

Clark. Electro-fining glass furnacefW68 Apr. 6. (U.8., 6.4.20.)
Mathys (Bicheroux, Lambotte et Cie.), Manu

lacture of raw plate glass. 9749. Apr, 1.

Complete Specifications Accepted.

*''‘1 Jones. Manufacture o
®

in WQ (160.495-) Apr. 6.

Corn’^^^
®''0“l!'n>'U (Virginia Plate cias

121« (141,737.) Apr. 13

factiiro c
Dimitri and Delaunay. Mann

(142 513 )

insulating products

W.’"(16({7Wj ASt."'

XL—ELECTRO-CHEMISTRY.
Applications.

Akt.-Ges. Brown, Boveri, et Cie. Electrically-
heated muffle furnaces. 9909. Apr. 4.

Nibictt. Electrolytic apparatus. 10332. Apr 8.
Vernon. Continuous flow apparatus for making

solutions of pure alkali etc. by electrolysis. 9862.
Apr. 4.

Complete Specipic.ations Accepted.

31,899 (1919). British Thomson-Houston Co.
Hastings, and Laycock. Electric furnaces
(160.529.) Apr. 6.

('een. Electric accumulators.
(160,595.) Apr. 6.

12,145 (1920). Dimitri and Delaunay. See VIII.

XII,—FATS; OaS; WAXES.
Applications.

Frentrup and others, 9487 See 11.
Griin and others. 9652. See Xixi
Hull and Steer. Soap. 9333. Mar. 29



286 a
' iATBSHT [A^ iOi IMl.

Kestner Eraporator and Engineering Co., and

Eearell. Extraction of oils, fats, waxes, etc. 9704.

^^arks (Pfirsehinger - Mineraiwerkel. 10,

See VII.
Mizusawa and Yamamoto. 9753. See XIX.
Morgan. 9375. See X.
Wade (Kliva Gcs.). Manufacture of fatty acids

from hydrocarbons. 9511. Mar. 30.

Webster. Treating gaseous constituents of fatty

•oils, gums, resins, etc. 9434. Mar. 30.

Complete Specifications Accepted.

29,001 (1919). Eifront. See XVIII.

29,973 (1919). Chadbourne. Manufacture of

saponaceous compositions. (160,892.) Apr. 13.

XIII—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Applications.

Cooper. Washable waterproof water paint.

9543. Mar. 31.
. . ,

.

Dehn (Satow). Manufacture of insoluble con-

•densation produet. 10,214. Apr. 6.

Parker. Metallic water paint. 9306. Mar. 20.

Webster. 9434. See XII.

Complete Specification Accepted.

25,502 (1919). Claessen. See V.

XIV.—INDIA-RUBBER ;
GUTTA-PERCHA.

Complete Specification Accepted.

29,172 (1919). Peachey and Skipsey. Obtaining

vulcanised rubber goods and materials containing

substances adversely affected by certain vulcanising

processes. (160,499.) Apr. 6.

XV.—LEATHER; BONE; HORN; GLUE.

Application.

Plausons, Ltd. (Plauson). Manufacture of glue.

9762. Apr. 2.

Complete SPEapiOATioNS Accepted.

14,626 (1920). Elektro-Osmose A.-G. Process

for tanning or impregnating materials. (143,921.)

Apr. 13. ...
32,891 (1920). Lambeek. Making the colouring

of natural horn water-resisting. (154,200.) Apr. 13.

XVI.—SOILS; FERTILISERS.

Applications.

Lo Monaco. Chemical fertilisers. 10,315. Apr. 7.

See 1’Azote Framjais. Manufacture of fertilisers.

9372. Mar. 29. (Switz., 29.3.20.)

Complete SpeoifIoation Accepted.

- 12,495 (1919)- Morel. Manufacture of assimilable

phosphates. (160,847.) Apr. 13.

XVUL—FERMENTATION INDUSTRIES.

Complete Specifications Accepted.

29,001 (1919). Eifront. Manufacture of pressed

yeast from distillers’ grains, oil cake, etc. (160,496.)

Apr. 6 . . , ,

32,245 (1919). Townsend. Manufacture of fer-

mented liquors. (1^,562.) Apr. 6.

XIX.—FOODS; WATSai PURIFICATION;
SANITATION.
Applications.

Adam and Gair. Removing oil from condensation

waters. 10,310. Apr. 7. (Fr., 15.4,20.)

Dienst. Sterilising flour and grits fro;

Apr, 2.

1 grits from cereals.

Fyers. and Looker. Preservative treatment and

refrigeratien .of fish. 9827, Ayrv
(^een. 'Cmitrifugal sewajb pufificatibn. 9776.

Schicht A.-G, Manufacture of butter

fat and lard. 9652. Mar. 31. (CEecho-Slov., 1.4.20.)

Imperial Trust, and Pique. Cooling and freezing

fish etc. 9485. Mar. 30.
.

-

Mizusawa and Yamamoto. Preparing odourless

and colourless oil and flour from beans. 9753.

Apr. 1.

.
Complete Specifications Accepted.

7272 (1916). Wchner. Apparatus for separating

gases, iron, manganese, etc. from water. Apr. 6.

31,354 (1919). Hawker. Insecticides, fungicides,

animal dips, etc. (160,5ll.)’ Apr. 6. _
570 (1920). McDougall and Howies. Sheep-dips

and cattle-washes. (160,597.) Apr. 6.

21,836 (1920). Drayer and Hanson. Preserving

eggs. (161,110.) Apr. 13.

XX.-ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Farbw. vorm. Meister, Lucius, u. Bi'uiiiiig.

Manufacture of dialkylaminocthyl-^-aracyl oxy-

butyric acid esters. 10,^- Apr. 9. (Qer., 10.4.20.)

Hoddan (Jenny). tJonverting organic acids into

esters. 9927-8. Apr. 4.

Plauson. 10,084. See II.

Complete Specifications Accepted.

i 20,021 (1919). Giertsen. Production of urea or

i ammonia from cyananside. (160,857.) Apr. 13.

32,368 (1919). Darrasse Freres et Cie. Manufac-

ture of valeric acid and alkali valerates. (137,061.)

Apr. 13.

16,298 (1920). WoM. See HI.
17,780, 33,206-7 (1920). Kolshorn. Mnaufactiiic

of derivatives of p-auiinophenol and of its o-alkyl

ethers. (145,614, 155,575-6.) Apr. 6.

29,950 (1920). Wacker Ges. f. Elektrochem. Iiid.

Manufacture of dichlorethylene. (156,080.) Apr. 13.

XXL-PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Martinez. Colour photography and/or kine-

matography. 9993. Apr. 5.

Ott. Solution for coating kinematograpb films

etc. 10,202. Apr. 6.

Complete SrEoiriCATioN Accepted.

31,997 (1919) and 10,576 (1920). Greene, Thom-

son, and Colour Photography, Ltd. Colour photo-

graphy. (160,540.) Apr. 6.

XXIII.—ANALYSIS.

Applications.

Helps. Calorimeters. 10,323. Apr. 7.

Igranio Electric Co. (Cutler-Hammer Maniit

Co.). Measuring calorific value of comhustiWc

gases etc. 10,302-3. Apr. 7.

Krogh and Pedersen. Re^rding analysing

apparatus for automatic analysis of gases. 95<)U

Mar. 30.

Complete Spboifioations Accepted.

19,618 (1919). Rodhe, and Svenska Akt. Mono.

Gas-analysing apparatus. (160,864.) Apr. 13.

32,697 (1919). Davis and Rosling. Apparatu#

for analysing gases. (160,9^.) Apr. 18.

2680 (1920). Svenska Akt. Mono. Gas-anal) sms

apparatus. (138,355.) Apr. 18.
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Evaporation, concentration, and daiccaiion of all

organic or mineral subeiancee^ Process of •.

A. Sartory, L. Scheffler, P. Pellisaier, and C.
Vaucher. Oomptes rend., 1921, 172, 744—746.

The apparatus, which is sketched, is so arranged
that the substance is submitted to a current of air

deprived of moisture at a temperature near to
0® C., to avoid risk of change or decomposition of

the substance being dried or of the liquid being
evaporated or concentrated. The substance to be
dried is placed in a box made -of lattice-work,

mounted on a shaft and rotated in the current of
air. liie air is first cooled below 0° C. to remove
its moisture, and then warmed up to the tempera-
ture suitable for the substance under treatment.
Thus to remove the water (80% by weight) from
15 kg. of fresh meat in 10 hrs. at 5° C., the air
was first cooled to -8° C. to remove its moisture
and then warmed to S'’ C. This necessitated the
passage of 1300 cub. m. of air per hr., the pro-
duction of 9000 frigories per hr. for cooling the air

to -8° C., and of 5000 cals, per hr. for subsequently
warming it to 5° C.—W. G.

Befrigeration. machines; Causes and mevention of
the formation of non^condensame gases in
ammonia absorption . E, C. McKelvy and
A. Isaacs. U.S. Bureau of Standards, Techn.
Paper No. 180, 25.10.20. 10 pages.

Non-condensable gases in ammonia absorption
refrigerating machines consist of nitrogen, hydro-
gen, and to a minor extent of oxygen. Tne pres-
ence of nitrogen is due to leaks of air into the
system, and hydrogen when present is due to cor-
rosive action of the liquid ammonia on the metal of
the plant. Oxygen leaking into the plant is quickly
used up. Impurities such as carbonates, acetates,
and acetonitrile increase the corrosive action of
ammonia liquor at ordinary operating temperatures
to such an extent as to account readily for the
hydrogen found in many plants. Where the qfian-
tity of carbonate present does not exceed 0*ofe%,
the corrosive action of the liquor is not marked.
For the determination of small quantities of car-
inate in the ammonia solution, 100 g, of the latter
is a^dded to excess of sulphuric acid, the liberated

i

parbon dioxide is absorbed in barium hydroxide solu-
tion, the precipitated barium carbonate washed and
dissolved in hydrochloric acid, and the barium pre-
cipitated as sulphate. Gas formation due to cor-

action of the ammonia is prevented by adding

?
weight of sodium or potassium bichromate

to the generator charge.—J. S. G. T.

Patents.

Filter elements; Method of making -t— [for
^parating bacteria etc.]. E. de Haen, Chem.
^abr. “List*' G.m.b.H. E.P. 134,228, 23.10.19.
Conv., 4.12.17,

A celltjLosb ester is dissolved in a double solvent,
volatile at ordinary temperature {e.g., a mixture of
acetone, chloroform, or ethyl acetate with glacial
acetic acid, an aloohol, or an ether), and the solu-

i

ion, in the form of a thin layer, allowed to evapor-
^ ^ atmosphere, with or without previous
audition of water to the solution. The air for
vaporation may be circulated through an oppara-
a which removes the solvent and re-conditione

r V f^KHrds moisture content, and the film,
icn will be crinkly, may be flattened by stretch-

ing m hot water or steam.—B. M. V.

T T
for use with pressure Mters,

yr cT^
Martel, Assr. to Martel Filter Co., Ine.

U.S.P. (a) 1,370,469 and (b) 1,370,470, 1.3.21.
Appl., 11.3.20.

*

(a) An oscillating spray pipe provided with a
number of nozzles projects into the body of the
niter to enable the filter clothe to be sprayed. The
pipe IS enclosed in a tubular sheath which normally
covers the nozzles, but is slotted so as to expose the
nozzles when the pipe is turned, (d) A filter-frame
comprises a sbcet-metal frame enclosing filter sheets
of woven wire, the upper edge of the frame being
termed as a strap through which a pipe for liquid
supply passes, and supports the frame. The pipe is
slotted longitudinally, and one of the wire sheets
projects into the slot.—W. F. F.

!

. J. Rahtjen. \jt.r. oo
to 329,061 (J., 1921, 203 a).

3au,715, 15.1.19. AUUiJ

Metal gauze mixed with material such as cotton
nmol, wool, silk, linen, or nettle, ramie or similar
fibre, 18 worked up into the form of filter cloth and
IS coated with a uniformly porous layer of metal by
means of a metal-spraying device. The gauze is
suitable for filtering oily and alcoholic liquors con-
taining very small particles.—J. S. G. T.

I

y

Gns purifying apparatus. C.
139,758. 11.2.20. Conv., 6.3.19.

Bourdon. E.P.

SoLp matter is removed from the gas by centri-
fuging, and is discharged into a torus-like passage
formed by parts of the peripheral walls of the fan
casing. A tubulure connects the inlet to the fan
with a conduit conveying the gas to be purified,
the conduit being arranged in the interior of a
chimney shaft through which the purified gas is

discharged into the atmosphere or delivered to
apparatus where it is to be used. The gas can be
short-circuited without purification, if desired, Tiy
means of a suitable valve.—A. G.

j

Dry cleaning [separating the solids from] gases and
vapours, more especially furnace gases; Filter for

I

. E. Danhardt. E.P. 148,800, 10.7.20.

I

Conv., 25-2.18.

Filters, which may be used at elevated tempera-
tures, are constructed of metallic wires or perfor-
ated plates interwoven with mineral fibres, the sur-
face of the latter being roughened, on the side
upon which the gas impinges, by devices such aa are
used in the textile industry.—B. M. V.

Gases; Apparatus for separating dust and the like
from . R. Boby, Ltd., and M. Jennings.
E.P. 160,100, 27.5.20.

Dust-ladkn air or gas is caused to pass down and
up several times insido a vertical container, the
changes of direction being effected by domes or
hoods provided with conical skirts, so that the pas-
sage for the gas gradually increases in cross-

sectional area. The inlet pipe for the gas is at
the centre and the outlet at the circumference of
the container, and the separated dust is collected

and drawn off at intervals. If desired, the gas may
be divided into two or more streams by means of

a short pipe or pipes inserted upwards into the
bottom of the first downtako (inlet) pipe, the
streams being kept apart by additional hoods and
skirts till just before reaching the outlet.—B. M. V.

Gases or vapours; Process for treatment of
with liquids. H. Roser. G.P. 330,071, 17.4.14.

Intimate mixing, efficient distribution and trans-
portation of the gas or vapour and the liquid aie



288 a Cl. L—aENERAL} PLANT; MACHINERy. [May 16. l&2i.

effected by introducing them into a vessel, formed
somewhat similar to a hydraulic compressor, and
connected with a fall tube.

Electrical separation of dust from gases and
vapours; Apparatus for . A.-G. Brown,
Boveri & Co. G.P. 331,143, 24.9.19.

Ix an apparatus consisting of a dust chamber in
which electrodes of opposite polarity are arranged
in rows, each electrode extends within a guiding
framework to a width greater than the chamber,

|

and can be displaced to either side for cleaning so
!

that the part of the electrode within the chamber
is changed from time to time.—C. I.

Grinding or crushing mills. ‘ H. Cramm. E.P. !

145,599, 29.6.20. Conv., 15.5.14. !

A BOTATING cylindrical drum is flattened in three
or more places to give it a roughly polygonal section
(with rounded angles), and is provided with a loose
grinding roller of nearly the same length as the
drum.—B. M. V.

BalUniiU. G. B. Allison, Assr. to G. H. Beesmyer.
U.S.P. 1,370,259, 1.3.21. Appl., 4.2.20.

A HORtzoNAL rotating drum contains an inner con-
centric drum attached at one end to the end wall of
the outer drum, and having a separate end wall at
the other end spaced from the outer drum. The
annular space between the drums is provided with
a number of ball races side by side, with freely
movable grinding balls. Ports are provided between
the inner and outer drums, and hollow trunnions
communicate respectively with the inner drum and
the annular space.—W. F. F.

Boiling pans and mixing machines, J.MacLachlan,
G. Stewart, and A, E. Clark, E.P. 159,924,
7.11.19.

One set of stirring and scraping gear may serve
two or more boiling pans by supporting the former
upon a radial arm which can be swung round
a vertical column.—B. M. V.

Bing furnace and drying plant. A. E. H Beyer.
E.P. 160,328, 16.1.20.

In a combined ring furnace and drying plant the
conduits between the separate divisions of the
furnace and the individual chambers of the dry-
ing apparatus and the chimney are so arrang^
that air may be caused to flow from any one division
of the furnace through any one chamber, or vice
versdf and thence to the chimney; or from any one
division of the furnaee or chamber to the chimney,
either direct or through another division or
chamber.—H. H.

Furnace, J. XT. McDonald. XJ.S.P. 1,370,139,
1.3.21. Appl., 7.9.20.

A csrciBLE furnace is provided wdlh a bottom
sloping towards the front, and with an arched top
having openings to admit crucibles. A fuel-supply
pipe extends through the front wall, and the rear
wall has a ridge extending forward to cause the
combustion products to divide and pass along the
two side walls.—W. F. F,

Furnace or oven. H. B. Cannon. U.S.P. (a)

1,371,773 and (b) 1,371,774, 15.3.21. Appl., 29.3.20.

(a) An oven has a space for subjecting articles to
radiant heat and a combustion chamber in operative
relation to such space^ but not communicating
therewith, the combustion chamber being formed
principally of carborundum. (b) A combustion
chamW is provided, intermediate of its height,
with a partition extending from the front towards
and spaced from the rear, the top of the chamber
being provided with an outlet near the front. The
chamber is formed principally of carborundum, and

means are provided for supplying a combustible
mixture into the front of the chamber beneath the
partition.—H. H.

Dissolvingy crystaUising, and calcining apparatus'
Combined . A. Roy, Assr. to J. L. Sharkev
U.S.P. 1,369,840, 1.3.21. Appl., 12.12.18.

Dissolving, crystaUising, drying and calcining
chambers are arranged in series. A heating medium
is supplied to the calcining chaml^r, and the excess

of heat is utilised successively in the drying, crystal-

lising, and dissolving chamliers.—W. F. F.

Continuous solution, washing or lixivation of salts •

Apparatus for the . H. Pappee. G.P. 327,687
20.9.18.

A FILTER bed composed of fine-grained material
such as sand, is disposed immediately beneath the

vessel containing the solution to be treated. The
surface of the filter bed is funnel-shaped, the ape-x

being directed downwards, and a number of spaced
overlapping plates are laid thereon. A number of

sliding bars extending from top to bottom of the

funnel-shaped surface form a grid with the plates,

An arcliimcdcan screw arranged within a tube ex-

tending upwards from the apex of the funnel serves

to remove any residue from the filter bed. The
device can be operated with the formation of rerv

little sludge.—J. S. G. T.

Centrifugal darifier, M. Leitch, Assr. to The

De Laval Separator Co. XJ.S.P. 1,370,326, 1.3.21

Appl, 19.8.19.

Liquid is delivered into the top of a rotating verti-

cal vessel having a contracted central opening at

the bottom, from which it passes to an outer con-

taining^ vessel which also rotates and in which the

liquid is subjected to a greater centrifugal force,

—W. F. F.

G. C. Content, Assr. to J,

Decker, jiin. U.S.P. 1,371,071, 8.3.21. Appl.,

18.7.19.

A TRAVELLING metallic belt is arranged within a

partly exhausted container, the material to be desic-

cated being directed on to the upper run of the

belt, and heating devices being disposed below and

almost in contact with both upper and lower runs,

—H. H.

Evaporator. T. M. Pusev. U.S.P. 1,371,115, 8.3.21

Appl, 18.9.19.

An evaporating vessel is supported in a structure

which forms a receptacle at the bottom thereof for

a fluid heating medium. External to the vessel,

but within the structure, are circulating means,

connected with the bottom of the vessel for the

downflow of the fluid contents of the vessel, and

also connected with the vessel above the bottom for

the return of the fluid thereto.—H. H.

Evaporator. J. C. Gricre. U.S.P. 1,371,784, lo.3.2h

Appl., 24.8.20.

Two evaporating vessels are connected by a con-

duit in which is a chamber from which steam h

returned to the first vessel. A second chamber in

the conduit is in communication at its top and

bottom with the top and bottom, respectively, of

the second vessel, and this chamber contains a con-

tinuous spiral passage with perforated transver^

partitions. A valve between the two chambers is

controlled by the height of the fluid in the first

chamber.—W. J. W.

Refrigerating system, and method of operating
same. G. A. Gase and E. A. Seymer. U.S.F

1,371,235, 15.3.21. Appl, 8.1.17.

In a method of refrigeration in which a refrigera-

ting medium is liquefied with evolution of heat at
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one portion of a closed system and vaporised with
absorption of heat at another portion, a pressure

is maintained in the sj^etem by an inert gas in order

to control the absorption of heat.—H. H.

Sohent^ecovery apparatut. W. K. Lewis and W.
Green. U.S.P. 1,371,914, 15.3.21. AppL, 8.5.19.

An apparatus for removing and recovering a
volatile inflammable solvent from a material con-
taining it comprises a drying chamber, means for

supporting the material in the chamber, a burner,

means for conducting flue gas from the burner into

the chamber to take up the vapour of the solvent,

means for cleaning the flue gas on its way to the
chamber, and means for recovering the solvent from
the gas leaving the chamber.—H. H.

yolatile solvents; Removal of from material
treated therewith. H. Bollmann. U.S P
1,371,546, 15.3.21. Appl., 9.12.19.

See B.P. 154,044 of 1919; J., 1921, 33 a.

Condensers and boilers; Risincrustant for cleaning
. J. Urruty, Assr. to Urruty et Cie. U.S.P

1,371,584, 15.3.21. Appl., 11.12.18.

See E.P. 121,590 of 1918; J., 1919, 704 a.

Furnace; Rotary . P. Dernedeii. U.S.P.
1,372,406, 22.3.21. Appl., 16.9.19.

See E.P. 158,835 of 1919; J., 1921, 169 A.

Furnaces [; Tilting ]. A. Imbcry. E.P. 160,247,
15.12.19.

Density of liquids; Apparatus for indicating the
and automatically grading the same accord-

ing to their density. J. L. Mennell, and C.
Butters and Co., Ltd. E.P. 160,293, 24.12.19.

Grinding mills; [Mounting and adjusting rollers
in] roller . Brinjes and Goodwin, Ltd., and
C. J. Seaman. E.P. 160,553, 22.12.19.

nA.-FUEl; CAS ; MINEBAL OILS AND
WAXES.

Coal; Determination of heat of carbonisation of
in the calorimeter. H. Strache and H.

Grau. Brennstoff-Chem., 1921, 2, 97—99.
Otto (Diss., Breslau, 1914) determined the heat of

u^j J
^sing an electric resistance furnace em-

bedded in asbestos in an iron vessel, the furnace
being kept at a constant temperature and a
steady temperature gradient being maintained by
immersing the iron vessel in a cold water bath at
wnstant temperature. The fall in temperature of
the oven after introduction of the coal charge is
compensated for by extra current input, and the
energy r^uired for this purpose is measured, and

J
coking is calculated. By this

method the gross heat of carbonisation (referred
^ certain coal was

ihiJ ^ be 260 cals, per g. Grau has determined
this value directly by carbonising 1 g. of coal in a

cylinder, fitting into a quartz tube furnace,

in Cl

whole being contained

Tli^r/^rv
bomb which was filled with

TE commencement of the experimentlue temperature was measured by means of an
A temperature of 700° O.

nr
in 10 mins, and current and voltage

ir terminals were measured every

coala
Values are quoted for coals, brown

8 onl’a
S'"*®®) wood, and cellulose ranging from

Wat for coal with 26-27% of

beech ®®^®- P®'^ S' (evolved) for
eed with 76'94% of volatile matter. The

j

gross heat of carbonisation seems to be proportional

j

to the oxygen content of the coal.—A. G.

I

Coal and other solid fuels; Oxidation of under
I

presssire. F. Fischer and H. Schrader. Ges.
I Abhandl. Kennt. Kohle, 1919, 4, 342—359. Chem.
I

Aentr., 1921, 92, II., 422.

The percentages of fuel converted into oxidation

I

praflucts by a pressure oxidation for 3 hrs. at

I 1

presence of sodium carbonate solution
, reached for older coals 10%, for younger ooals
;
ahove 30%, for lignite and peat above 90%,

! tor wood 75%, and for cellulose almost 100%.
i (Inly a moderate proportion was converted into
carton dioxide. Humic acids, clear oily acids,

I

iiigher and lower fatty acidi?, and oxalic acid
;
were obtained. The oily acids contained aromatic

: compounds, tor when distilled some phthalic
^

anhydride was obtained. No mellitio acid was
;

obtained. Insoluble humic acids of high molecular
w-eight, which form the first stage of oxidation
or a portion of coal and wood substance and also
ere present in lignites and peat, are transformed
hrst into more soluble though still dark-coloured

. humic acids and then into lighter-coloured acids of
;

progressively smaller molecular weight. Wood
such as box and fir yielded humic acids, but pure
cellulose none.—H. J. H.

’ r

. “Oilcnals” [deposits in_ internal combustion
efi(/ines cfc.j; Composition and formation of

I 777.0
J'^^arcusson. Brennstoff-Chem., 1921,

2, 103—104.

,

The author gives the name “oilcoaP’ to the

;

carbonaceous deposits formed in internal combus-
I

tion engines, compressors, steam engines, etc.
Such deposits generally consist of an oily portion
^luble in benzine, a brittle asphaltic constituent

;

insoluble in benzine, a coaly portion, and mineral
ash. The coaly portion, which has previously been

' considered as insoluble in organic solvents, has
been shown by the author to be soluble if a largo
quantity of solvent is used. Asphaltogenic acids
or their anhydrides were separated from the solu-
tion and the residue consisted of “ carbenes ” or
“ carboids (products of oxidation of mineral oil).

A deposit occurring in a hydrogen compressor con-
sisted of 6% of oil soluble in benzine, 8% of a black
solid material (half of which was saponifiable),
soluble in chloroform, and 86% of material insoluble
ia chloroform. The 27% of ash contained tin oxide
and sodium carbonate. The theory advanced is

that, by previous long use of the oil, resinification
and the formation of asphaltenes, carbenes, and
asphaltic acids has taken place. These acids have
attacked the metal with the formation of tin soaps.
At the same time an increase in the amount of
alkali soap present in the oil has taken place.
This accounts for the presence of alkali carbonate
in the ash of the deposit.—A. G.

Coal QOS and col-r.~oven gas; Determination of
benzene hydrocarbons in . E. Berl, K.
Andress, and W. Muller. Z. angew. Chem., 1921,
34, 125—127.

A LlYER of dry charcoal is placed in a P-tube which
is provided with gas inlet and outlet tubes and
taps. A current of gas is then passed over the
charcoal at a rate which depends on its content of
benzene hydrocarbons, but is approximately
250 1. per hr. >\Tien absorption is complete, the
U-tube is connected at on© end with a steam supply
and at the other end with a condenser and
measuring burette

;
the tube is heated in a bath to

about 110®—120® C., and steam is passed through
for i hr., the distilled hydrocarbons being
measured in a burette. The method gives more
accurate results than the freezing, paramn oil, and
dinitrobenzene methods, and is further applicable,

A 2



290 a Cl. IXa.--FU£L;. GASs MINERAL OILS AND WAXES. (lUy 16, 1921.

where the Above are unsuitable, in cases where
there is only a small amount of benzene hydro-
carbons present.—^W. J. W.

Paraffin wax; Pressure oxidation of . F.
Fischer. Gee. Abhandl. Kennt. Kohle, 1919,
4, 35-47. Chem. Zeutr., 1921, 92. II., 377.

The oxidation was conducted in a horizontal auto-
olave provided with an agitator. 200 g; of hard
paraffin wax being heated to 170^ 0.. while a cur-

rent of air at 80 atm. pressure (200 1. per hr.) was
passed through. 800 e.c. of 2'5A sodium carbonate
solution was present, and oxidation was oontinued
until one half of this was neutralised by the fatty

acids formed. The residue was not pure par^n
wax. Fatty acids of average molecular weight
250, insoluble in water and suitable for soap
making, were obtained. Acids soluble in water
were ^so produced and a oonsiderable quantity of

carbon dioxide. The sodium salts of the higher
acids suffer some decomposition during the re-

action. Some light paraffin oUs were obtained.

—H. J. H.

Pressure oxidation of paraffin wax; Influence of
various factors during the ——. F. Fischer and
W. Schneider. Ges. Abhandl. Kennt. Kohle.

1919, 4, 48—93. Ghem. Zentr., 1921, 92. II.,

377—378,

The influence of various factors was ascertained by
variation of the conditions of the normal experi-
ment described in the preceding abstract. The
degree of filling of the autoclave was important.
Rise of temperature affected the colour of the
products as well as the speed of oxidation. Quantity
of air influenced the molecular weight of the acids.

Increase of air pressure caused acceleration of the
reaction. Undue prolongation of the oxidation
caused a secondary decomposition of the acids pro-
duced. Speed of stirrin^j quantity and concentra-
tion of alkali had little influence. The use of lime
as base was found undesirable. The quantity of

f
araffin influenced the colour and yield of acids.

ron. manganese, and copper were the best
catalysts, but cerium, titanium, fuIler^s earth, and
charcoal gave products with the best colour. The
addition of toluene and xylene improved the yield

of solid fatly acids, although neither of these sol-

vents, in the absence of paraffins, is oxidised under
the experimental conditions. When the apparatus
was lined with glass or lead the reaction was re-

tarded and the colour of the product improved.
Paraffins obtained from lignite, coal, peat, or
mineral oil are all suitable for pressure oxidation,
although the first two are more resistant. Paraffin

oils yielded liquid acids insoluble in water. In the
absence of alkalis paraffin wax was more exten-
sively oxidised than in their presence. The yield
of fatty acids was 74% of the paraffin consumed,
hut their colour was dark brown.—H. J, H.

Paraffin wax; By-products of the pressure oxidation
of . W. Schneider. Ges. Abhandl. Kennt.
Kohle, 1919, 4, 101—117. Chem. Zentr., 1921,
92, II., 378—379.

In the treatment of the product obtained in oxida-
tion experiments such as described in the preceding
abstracts, the cake of unchanged paraffin was
separated and the residue worked up to a solid

soap. The presence of water-soluble salts of lower
fatty acids in the crude product would, if these were
not removed, render the soap hygroscopic and im-
part a. disagreeable odour. The solution of salts

of lowet acids, however, lathers well, and such solu-

tions are suitable for the laundry and scouring pur-
poses. The soda solution of these acids was filtered

off from the insoluble salts and evaporated to dry-
ness. The residue conta^^d 1 % of neutral material

soluble in benzene, and 54% of acid salts

equivalent to 46% of fatty acids. ^If were ini

smnble in water, ranging from capric to lauric
acids, the rest of the acids being soluble. Some
oils separated on cooling the compress^ air after
leaving the autoclave. None boiled below 150°, and
67% between 150® and 250® 0. Neutral substances
containing oxygen, e.g., alcohols, aldehydes^ and
ketones, were present. Solid substances, of similar
chemical character, also containing oxygen, were
found in the cake of residual unoxidised paraffin.

The liquid portions had a fruity smell, while the
solid portion resembled a true wax rather than
paraffin.—H. J. H.

Paraffin wax; Treatment of the acids obtained in

the pressure oxidation of . W. Schneider
and A. Jantsch. Ges. Abhandl. Kennt. Kohle
1919, 4, 118—130. Chem. Zentr., 1921, 92, II

’

379.

The oxidation products of paraffin obtained as

described in the preceding abstracts were examined
with a view to identifying the acids. To effect a

separation the ethyl esters were prepared. The
acids conformed to the general formula
but the presence of hydroxy-, keto^ and dibasic

acids could not be established. For the acids

identified the values of n were 19, 17, 15, and 13,

the odd numbers of carbon atoms being pre-

dominant. On the other hand, in fats and oils the

acids have mainly an even numW of carbon atoms,

—H. J. H.

Paraffin wax; Oxidation of by air at ordiTiory

pressure, W. Schneider. Ges. Abhandl. Kennt,
Kohle, 1919, 4, 132-—142. Chem. Zentr., 1921,

92, II., 376-377.

Expebimbnts on tho oxidation of paraffin wax were
made in glass and iron vessels. The yield of fatty

acids insoluble in water was only 2-^% in glass

vessels, but 64% in iron. Mercuric oxide had no

catalytic effect. The formation of acid anhydrides
is indicated by the presence of products soluble in

hot sodium hydroxide solution, but insoluble in

sodium carbonate. The reaction velocity is very

much smaller than when pressure is employed.
_H. J. H.

Monian wax; Pressure oxidation of — . F.

Fischer and • W. Schneider. Ges. Abhandl.
Kennt. Kohle, 1919, 4, 180—209, Chem. Zentr,.

1921, 92, 11., 376. (Cf, Fischer and Tropsch, J.,

1920, 55 A.)

Paebsttbe oxidation experiments with air made on

crude montun wax, with and without a preliminary
saponification, indicated that a degradation to

medium and lower fatty acids occurred, although

montan wax is distinctly more inert in this respect

than paraffin wax. The soaps obtained from ths

reaction products did not lather so well as those

derived from paraffin. The yield was also lower.

Fatty acids once formed are rapidly broken down,

thus accentuating tho poor yield.—^H. J. H.

Monian wax. Schneider and Jantsch. See III.

Simmance calorimeter. Gray and Blackie.

XXIII.

Patents.

Peat fuel; Preparation of for producer or

gas for power purposes. S. 0. Davidson. E.?-

159,996, 11.12.19.

A POKTiON of the peat is taken straight from the

bog and is worked up to a putty-like consistency.

It is then blended with a proportion of powdered

dry peat and staked lime and pressed into blocks.

—A. G-
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J. W. Lead-ArtificUd /uel; Manufactvire of -

beater. E.P. 160,042, 17.1.20.

Black peat, strai^t from the bog, is finely disinte-

grated and mixed with ground caustic lime, with
finely ground and dried pitch or tar, or both, and
with a tar or mineral or fuel oil or fatty oils or a
combination of two or more of such oils, to which
mixture is added finely ground coal.—A. G.

Brigtteffej; Coal or like and the manufacture
thereof. A. A. Dale. E.P. 160,279, 18.12.19.

Coal is finely ground together with about 10% of

lime or other alkaline-earth oxide in water. The
mixture is allowed to stand out of contact with
atmospheric or other carbon dioxide until hydra-
tion is complete and the mass is then briquetted.

Ferric oxide or manganese oxide may be added to
the extent of 0'5% or 1'0% to promote combustion.
In order to render the briquettes weatherproof
they may be dipped in sodium silicate solution.

—A. G.

Pulverised fuel furnaces. J. E. Kennedy. E.P.
144.724. 11.6.20. Conv., 9.3.18.

The relatively long combustion chamber of the fur-
nace has parallel longitudinal walla and no internal
obstructions. The air blast carrying the pulverised
fuel enters the combustion chamber centrally and in
a direction parallel to the longitudinal walls, the
fuel supply nozzle extending within the combustion
chamber. The combusion chamber is completely
open to the atmosphere at the air blast inlet end.

—A. G.

Shaft furnace for fuels rich in water and gas. R.
Bergmans. 6.P. 330,183, 13.11.18.

The upper part of the shaft is divided so as to form
one chamber where fresh fuel is carbonised and
another where the gas produced is burnt, the latter
communicating with the gas off-take main.

—H. J. H.

Coke or carbon; Separation of from slag or the
like. Soc. “ LeCoke Industrlelle.” E.P. 156,562,
10.8.20. Conv., 7.1.20. Addn. to 120,932 (J.,
1919, 672 a).

The separating compartments described in the
original patent are adjustable at any angle by means
of joints and slides, for the purpose of adjusting
the sizes of the openings through which the ascend-
ing currents of water rise. The inlet pipes for the
ascending currents of water comprise concentric
tubes, the inner tube being provided with orifices of
d^reasing size communicating with the outer tube,
which is provided with small holes of equal size com-
municating with the respective separating compart-

, T??®.
®nter plate is a grating contiguous

with which is a straight or curved perforated plate.

—A. G.

Coke oven. C. E. Lucke, Assr. to L. and A. A.
U.S.P. 1,371,315, 15.3.21. Appl.,

30,8.17. Renew^ 13.8.20.

A kbgeneeattvb ooke oven has parallel horizontal
coking chambers, with heating walls between the
cnamber^ and in each heating wall two groups of
noting flues and an upper horizontal passage to
winch the upper end of each of the flues in ^th
poups IS connected. A set of regenerators runs
ransversely to, and beneath the chambers and hear-
ng walls to which the lower ends of the flues in
one group of each of the various heating walls are
nnected, and another set of similarly located

connected with the lower ends
remaining flues, each regenerator being

heating wall with which the corre-
sponding set of regenerators is connected. Separate

waste gas outlet channels, running parallel to
the regenerators, are provided for the various re-
generators, and also a common stack flue with
which these channels are individually connected at
the end of the oven.—A. G.

E. V. Hayes-Gratsse. E.P.Gas ‘manufacture.

160,202, 10.7.20.

The material to be carbonised is fed through a
number of tubes heated by the exhaust gases of an
internal combustion engine.—A. G.

Purifying gas; Material for . Material for
purifying gas and process for manufacturing the
same. J. E. Hutchinson, Assr. to J. F. Hender-
^n. U.S.P. (a) 1,370,494 and (b) 1,370,495, 1.3.21.

8.12.19, and (b) 15.2.19, (b) Renewed
^ 1 .0 .20 .

(a) The purifying material consists of a porous
mass, the surface of the pores being coated with the
absorbent, (b) The material is made by incor-
porating hydrated ferric oxide with silica and
cement to form a porous concrete.—A, G.

}leating-value indicator for illuminating gas. E. J
I

Brady, Assr. to U. G. I. Contracting Co. U.S.P

I

1.370,945, 8.3.21. Appl, 29.7.19.

i

A HEATING-VALUE indicator for gas comprises a
' burner provided with a tip and a fuel inlet, and
closed to tbe atmosphere between the inlet and tip.
Means are provided for supplying a mixture of air
and gas at the fuel inlet in changing ratio, and for
ascertaining the air: gas ratio of the mixture such
that the luminous tip of the flame at the burner
ceases to exist. ((?/. J., 1919, 938 a.)—J. S. G. T.

Oil from oleifcrous sandstone, shale, or the like;
Apparatus for the extraction of . T. H.
Oswald and A. D. Dixon-Brown. E.P. 160,114,
7.7.20.

The material is charged by means of a screw con-
veyor into one end of a rotating cylindrical still

provided in the interior with radial fins, and passes
down the still, which is slightly inclined to the
horizontal, to the lower end, whence it is removed
by another screw conveyor to an outlet pipe dipping
into a water-seal Superheated steam passes into
the still at the lower end through the hollow centre
of the screw conveyor, and leaves the apparatus
together with the products of distillation through a
similar opening at the upper end.—L. A. C.

Bituminous shale; Process foi' treating . J. H
Giuet. U.S.P. 1,371,160, 8.3.21. Appl, 31.10.19.

The shale is finely ground and is showered into a
heated retort for the entire period necessary to
distil all of the volatilisable pr^ucts.—A. G.

Kydrocarhon oils; Cracking of . R. C. Holmes
and F. T. Manley. E.P. 160,200, 8.10.19.

E.ach still in a series of vertical cracking stills is

heated by furnace gases over the middle portion of

its height, and is provided with rotating scrapers
to remove carbon deposits from the interior.

Valved outlets are attached to the bottom of the
stills for withdrawing residual oil, which passes
through a heat exchanger to preheat the inflowing
oil, and the stills are connect^ in series at the top
by two sets of pipes at different levels to equalise re-

spectively the level of the oil and the vapour
pressure in the stills. The oil is pumped into the
bottom of the first still, and vapour passes from the
last of the series into an air condenser, which
returns condensed liquid to the first still, and thence
into a water condenser. The pressure within the
apparatus is maintained at about 150—200 lb. per
sq. in. by a regulator attached to the end of the
water condenser.—L. A. 0.
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Hydrocarbons; Converting heavy into lighter .

L. W. Goold. From Universal Oil Products Oo.
E.P. 160,238, 12.12.19.

Oil, e.g., gas oil from Kansas or Oklahoma crude
oil, is pumped through horizontal tubes of 4 in.

diam., heated to 750°—^0° F. (400°—460° C.), and
thence into horizontal expansion tubes of 10 in.

diam. The residual oil is withdrawn from the
latter tubes at such a rate that the tubes are kept
about half full, and the vapour passes to an air

condenser, which returns condensed oil to the
heating tubes, and thence to a water condenser.
The oil during the whole of the treatment is main-
tained under a pressure of about 100 lb. per sq. in.

~t. A. C.

Material [_petroleum hydrocarbons]; Apparatus and
process for treating in the gaseous phase.
C. S. Davis, Assr. to M. C. Ernaberger. U.S.P.
1,369,787-8, 1.3.21. Appl., 30.4 and 13.7.17.

The material passes through an atomiser into the
lower end of a vertical retort maintained at a “ tem-
perature of dissociation,” and containing a drum
device spaced from the sides of the retort to provide
an annular chamber through which the vapours
pass to the outlet. Means are provided “ to stir

the vapours ” as the.v pass through the retort.

—L. A. C.

Hydrocarbons ; Art oj cracking . J. W. Coast,
jun., Assr. to The Process Co. U.S.P. 1,370,881,
8.3.21. Appl., 27.9.17.

A BODY of oil is heated under pressure in a hori-

zontal still heated at the bottom, and the vapour is

condensed. Oil from the bottom of the still is

passed through a filter to remove coke-forming
matter, and then returned to the bulk of the liquid,

the process taking place within the still to prevent
cooling of the oil.—L. A. C.

Oils; Cracking . W. 0. Snelling. U.S.P.
1,371,268, 15.3.21. Appl., 15.10.13.

The vapour generated by a body of oil maintained
at a cracking temperature is kept in contact with
the oil and at one time during the period of treat-

ment is subjected to external pressure to cause com-
pression and condensation of a portion of the
vapour.—^Ij. A. C.

Oas-projiicer. W. Climie, Assr. to Chapman En-
gineering Co. Reissue 15,057, 8.3.21, of U.S.P.
1,040,148, 1.10.12. Appl,, 12.4.20.

See F.P. 434,027 of 1911; J., 1912, 220.

Gas analysing apparatus. E.P. 106,265, See XXIII.

IlB.-DESTfiUCTlVE DISTIILATION

;

HEATING; LIGHTING.

Patents.

Distillation furnaces. G, Heeley. E.P. 159,908,
18.9.19.

The vertical combustion flues of the furnace are
arranged between the distillation chambers and a
regenerator is situated below the latter. The com-
bustion gas flues and air flues of the regenerator
are each situated between two waste gas flues, all

the regenerator flues being arranged perpendicu-
larly to the length of the distillation chamber. In
this way each of them communicatee with all the
combustion flues, whereby the whole regenerator is

kept working continuously, even when one or more
of the distillation chambers are wholly shut down.

—A. G.

Decolorising carbon; Preparation of an active—

-

Zellstoff-fabr. Waldhof. Q.P. ^0,942, 25.12 19
Addn. to 309,155 (J., 1920, 479 a).

The residues from the hydrolysis of cellulose are
extracted, before carbonisation, with solvents which
dissolve resins, e.g., alkaline solutions, hydro-
carbons, alcohols, or ketones.—L. A. C.

Pyroligneous liguids from the carbonisation oj

wood; Treatment of . E. A. Barbet. U.S P
l,371,46i; 15.3.21. Appl., 14.10.18.

In the destructive distillation of woody material
the tar is continuously removed from the vapours
whilst these are at a temperature above the con-
densation point of acetic acid at the existing
pressure. The remaining gases are cooled to con”

dense the pyroligneous acid and are scrubbed to

remove the last of the methyl alcohol and to leave
a combustible gas suitable for use as a fuel. T)ie

wash liquor and crude pyroligneous acid are heaW
I

to obtain methyl alcohol vapour, which vapour is

! ivashed with an alkali to remove acids therefrom,

!
and then again condensed. The crude acid liquor

, from which the methyl aloohol has been distill^ is

i continuously boiled, the vapours being brought into
i contact with alkaline liquor to produce an acetate

;
liquor which is passed through a water-insoluble

I
liquid capable of dissolving tarry matter there-

j

from.—A. G.

I Arc lamp electrodes. Planiawcrke A.-G, fiir

j

Kohlenfabrifcation. E.P. 16,364, 19.11.15. Conv
31.12.14.

Passages or apertures are provided in arc la.nip

electrodes into which beads formed by the fusion of

salts or metals incorporated in the electrodee for

the purpose of enhancing the light-giving power of

the arc, are drawn and retained by capillary forces,

whereby the salts may be completely utilised and
the formation of beads or slag upon the crater pre-

vented.—J. S. G. T.

\acuum tube. Ges. fiir drahtlose Telegrapbie
G.P. 831,414, 22.9.18,

The electrodes are compo-sed of an alloy of iron anJ
nickel, chi-omium, or cobalt, melted in vacuo. Suoli

j

alloys are more easily worked and are stronger

j

than chemically pure iron at the high temperature;
I at which the tube is operated.—J. S. G. T.

! Incandescence gas mantles. South Metropolit,ui
Gas Co., and C. J. D, Gair. E.P. 160,040, 15.1.20.

j

Ax incandescence gas mantle yielding a light more

!

closely approximating to daylight than tli-it

I

afford^ by the usual type of mantle is prepare!
:
by using a mixture of subetantially pure thoria
with 0-2—0-4 of ceria.—J. S. G. T.

Pyroligneous liquids; Process for removing the far

from , E. A. Barbet. U.S.P 1,371.460,
15.3.21, Appl., 14.10.18.

See E.P. 120,.558 of 1918; J., 1920, 57 A.

j

Tungsten-silicon alloy. E.P. 160,373. See X.

1
III.-TAR AND TAB PfiODUCTS.

]

j

Low-temperature coal tar and its fractions; Oxida-

j

Hon of under pressure. F. Fischer and t.

Ehrhardt. Ges. Abhandl. Kennt. Kohle, 19W,

; 4, 280—292. Chem, Zentr., 1921, 92, II., 422—423.

Low-temfbbatcre coal tar and also the fraction dis-

tilling below 270° 0. were subjected to pressure

oxidation in a continuous stream of air at 150° C.

and 40 atm. pressure. The results left it uncertain

whether the hydrocarbons as well as the phenols were

oxidised. The product was a black lustrous piteb.r
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product partly soluble in benzene. The oxidation
product of the hy^ocarbons separately treated
contained a clear limpid oil and also a reddish-
yellow oil which deposited solids when cooled, and
dried in air like warnish. The hydrocarbons were
thus attacked, although to a lesser extent than the
phenols. In an experiment on the oxidation of the
tar fraction up to 270° C., the hydrocarlmns were
scarcely attacked at 100°, whereas the phenols were
extensively changed into resins and acids. Lead
oxide was found to have no catalytic effect, and
the experiment throws light on the behaviour of

lead phenolate paints. The lead phenolate, partly
by hydrolysis and partly by the action of carbon
dioxide, is slowly decomposed, forming free phenol,
which is slowly oxidised. It seems probable that
the oxidation products of low-temperature tar are
suitable for use as paints and varnishes.—H. J. H.

Lignite' tar oils; Pressure oxidation of . p.
Fischer and W. Schneider. Ges. Ahhandl. Kennt.
Kohle, 1918, 4, 143—162. Chem. Zentr., 1921,
92, II., 375.

Lignite tar oils when treated with air under
pressure are appreciably oxidised at and above 100°,
but not at 50° C. The product is partly a tough
solid mass and partly an oil, which when distilled

in steam yields an almost colourless and odourless
distillate changing little in appearance on standing
in air. If the oxidation is conducted in presence
of alkalis scarcely any of the black pitchy material
otherwise formed, is produced, but salts are formed
from which the acids can be precipitated as viscid
liquids with a pungent smell. These acids are in-
soluble in petroleum ether and have a sp. gr.
greater than 1. The acid products melt with de-
composition at 195° and resemble the poly-
naphthenic acids described by Charitschkoff.

-H. J. H.

Lignite tar oUs; Possibility of purifying by
pressure oxidation. F. Fischer and W. Schneider.
Ges. Abhandl. Kennt. Kohle, 1918, 4, 163—179.
Chem. Zentr., 1921, 92, II,, 375.

The purifying effect of pressure oxidation on lignite
tar oils (cf. mpra) is compared with that due to
alkali and acid washing. By oxidation W'ith air at
35 atm. and 200° C. for IJ hrs. the acid content of
an oil was reduced from 10% to 3—4%, and a little
additional washing sufficed to give a product similar
in outward appearance to that obtained by Gluud
(.cf. J., 1920, 223 a) in the normal manner, but
apparently still containing neutral oxygen com-
pounds. The presence of lime favoured the puri-
fication process.—H. J. H.

Montan wax; Proportion of in low-temperature
Ignite tar and low-temperature tar paraffins.
W. Schneider and 0. Jantsch. Ges. Abhandl.
Kennt. Kohle, 1919, 4 , 363—372. Chem. Zentr.,
1921, 92, II., 423.

The montan wax content of several low-temperature
tar products derived from lignite was determined,
using the insolubility of the wax in cold petroleum
3ther as compared with corresponding paraffins to
meet a separation. The tar wa.s first separated

carbon by extraction with hot benzol,
wmch was then evaporated off. 20 g. of the residue
iras extracted successively with 20 c.c., 10 c.c., and
to c.c. of cold petroleum ether. The residue from a
ow-temperature tar from lignite was 3'8%, from
^ j” “'lO’t.ettes B'S % . The crude paraffin obtained
jy distillation in superheated steam of various
Ignite low-temperatnre tars was examined
umilarly. That from lignite yielded 10% of crude

,

ontan wax, that from Union briquettes 24%, and
rom the lignite tar 3%. The authors believe that
Ting the steam distillation loss of montan wax

>ccurs by decompositon.—H. J. H.

Hydromrbons; Pressure oxidation of aromatic
“•„^nTader. Ges. Abhandl. Kennt. Kohle, 1919,
4, 310—341. Chem. Zentr., 1921, 92, I., 537.

The auto-oxidation of aromatic hydrocarbons under
nigh pressure by means of air in presence of
aqueous alkali takes place at comparatively low
temperatures (200° C.) so rapidly that in a few
Hours considerable quantities of oxidation products
are formed. The oxidisability increases in the
order, benzene, naphthalene, anthracene, and, with
benzene himologues, with the number of aliphatic
groups l^nzene and chlorobenzene first show
signs of oxidation at 260° C .

;

at this temperature
*’

.'j
™Ty considerable with naphthalene, phthalic

acid, being formed, whilst anthracene is distinctly
oxidised at 210° C., anthraquinone being the chief
product. With the benzene homologues the oxida-
tion results in the conversion of some or all of the
side chains into carboxyl groups. In addition to
the above-named products all the hydrocarbons
suffer degradation in varying extents to oxalic,

I formic, and acetic acids and carbon dioxide.

I

Generally the presence of aldehydes could be estab-
!
hshed as intermediate products. The mechanism of

i these reactions, and the hearing of auto-oxidation
; on the processes occurring when aromatic hydro-
j

carbons are used as fuel in an internal combustion
j

engine, arc discussed.—G. F. M.

i Catahjtie hydrogenation. Sabatier and Kubota.
See XX.

Patents.

:
Mineral tars other than coal tar; Process of treat-

ing . W. Anderson and J. Meikle. E.P.
;

159,802, 31.10.19.

! Minebal tars (other than coal tar), or mixtures of

i

coal tar pitch with a mineral oil or tar oil, are

j

treated with superheated steam as describe for the
1

treatment of coal tar (E.P. 158,337; J., 1921,

j

209 a). Crude Mexican petroleum tar on treatmemt
j
between 450° and 500° C. yields bitumen, m.p.

I

180° C., an oil separable into a yellow resinous
!
substance, a middle oil of sp. gr. 0’910, and a light

: oil of sp. gr. 0 880, and a gas. By employing a

j

higher temperature, carbon and a resinous sub-
stance .similar to that produced from coal tar are
obtained.—L. A. C.

Pyridine bases; Manufacture of . Farbw.
vorm. Meister, Lucius, und Briining. E.P.
147,900,6.7.20. Conv., 30.8.18. Addn. to 146,869
(.1., 1921, 5 a).

A coNsiDEHABLE improvement in the yield of pyri-
diue ba.ses and an acceleration of the reaction is

realised by heating paraldehyde with aqueous am-
monia in presence of an ammonium salt, such as the
chloride or acetate. For example, 120 pts. of
paraldehyde, 230 pts. of 5’5% aqueous ammonia,
and 20 pts. of ammonium chloride, heated at 180°

C. for 8 hrs,, give a 70% yield of 2-methyl-5-ethyl'
pyridine, b.p. 176° C.—G. F. M.

Phenols and “other aromatic hydrocarbons”;
Process of removing from water or other
liquids. B. M, Leggett, Assr. to Ozone Co. of
America. U.S.P. 1,341,913, 1.6.20. Appl,, 23.12.18.

The liquid containing phenol is treated with alum,
or with ferrous sulphate und lime, and after
settling and removal of the deposit is treated with
ozone.—W. H. C.

Benzol; Production of rectified and pure products
from crude . H. Heinemann and B. Hell-
mann. G.P. 329,962, 15.7.16.

The washed products are rectified in a double
battery of distillation columns. Portions of the
liquid are tapped off from points on the main
columns for rectification within different narrow
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limits in the secondary columns. Alternatively

the pairs of columns—main and secondary—are

coupled in series. Thus the liquid can be treated

continuously, althou^ the difierent pure products

boiling within sm^ limits are being simultaneoufily

obtained.—H. J. H.

TetTohydronapkihalene; Process for the prepara-
tion of . A.-Q. fiir Anilinfabr. 6.P. (a)

298,541, 2.8.16, (a) 298,553, 13.9.16, and (c)

301,275, 19.1.17.

A MiXTTTRB of naphthalene vapour and hydrogen is

passed, without pressure, over a catalyst consisting

of (a) nickel and copper oxides, (b) manganese
oxide alone or mixed with nickel and copper
oxidee, or (c) an oxide of the rare earths, c.g.,

thoria or ceria, either alone or mixed with one or

more of the oxides claimed in (a) and (b).—A.. R. P.

Paint or varnish. XJ.S.P. 1,370,195. See XIH.

Beduction of organic compoxinds. G.P. 330,812.

See XX.

IV -COLOUBING MATTEBS AND DYES.

Patents.

Cymene [azo] dyesttiff and process of making same.
,

Cymene [azo] dye. C, E. Andrews, Assr. to The
|

Selden Co, U.S.P. 1,314,921-2, 2.9.19. Appl.,
j

14 and 19.9.17.
'

(a) Monoaminocvmjene is diazotised and coupled in

alkaline solution with an aromatic hydroxy-com-
pound, e.g., j3-naphthol, which gives a bright
orange-red dye. (a) Diazotised aminocymene is

coupled in acid solution with an aromatic amine of

the benzene or naphthalene series, or with an
aminosulphonic acid. Cymene-azo-toluylenediamine
is a yellow-brown dye.

DlMETHrL-DI-ISOPEOPyLBENZIDINE (U.S.P. 1,314,924,
process of making same. C. E. Andrews, Assr.
to The Selden Co. U.S.P. 1,314.925-6, 2.9.19.

Appl., 19 and 15.9.17.

Dimethtl-di-isopeoptlbenzidine (U.S.P. 1,314,924,

p, 323 a) is tetrazotised and coupled (a) with an aro-

matic amine or aminosulphonic acid, (b) with an
aromatic hydroxy-compound or suiphonic acid
thereof.

Sulphur dyes and process of making same. Green
sulphur dye and process of making same. C. E.
Andrews, Assr. to The Selden Co. U.S.P.
1,314,928-9, 2.9.19. Appl., 27.9,17 and 27.2.18.

(a) a iinTTOE of 5-aminocymene, m-toluylenedi-

amine, and sulphur is heated at 200° C. for 5 hrs.

and the melt treated with sodium sulphide and
water. A yellow dye is obtained. The amiuo-
cymene may be replaced by other nitrogen com-
pounds of cymene, and other aromatic nitrogen
compounds may alM be present, (b) A green sul-

phide dye is obtained by heating a mixture of

acetaminocymene, a p-amino-hydroxy-aromatic
compound, and sulphur to 200°—300° C.

Sisazo dyes. W. M. Ralph, Assr. to National
Aniline and Chemical Co., Inc. U.S.P, 1,371,979,
15.3.21. Appl., 24.4.20.

The intermediate obtained by coupling l-diazo-4-

uitronapbthalene-6 (or 7)-mono8ulphouic acid with
nt-amino-p^resol methyl ether is diazotised and
coupled with 2.8.6-aminonaphtholsalphanic acid.

The product dyes cotton, wool, silk, and other fibres

blue shades which can be developed to give bine-

black to green shades.—L. A. 0.

Oik V»—

i

TElt'T.rTkEfl, Ito, [Hay is, is2i.

Indigoid dytsiuffs; Manufacture of . Parben-
fabr. Torm. P. Bayer und Co. G.P. 298,098

14.4.16.

Haloobnateh derivatives of isatin or naphthisatin

capable of reacting in the o-position are condensed

writh l-hydroxy-6-naphthol ethers, or derivatives ot

the same not substituted in the o-position to the o-

hydroxyl group. The dyestuffs produced may be

further halogenated. Dichloroisatin-w-chloride and
dibromo-;3-naphthisatin-o-chloride on condensation

with 6-methoxy-l-naphthol yield products which
dye respectively grey and olive-green shades; the

former on halogenation gives a product which dyes

black shades. 6-Methoxy-l-naphthol, b.p. 185° C.

(12 mm.), is prepared by acetylation of l-amino-6-

naphthol, methylation of the hydroxyl group,

hydrolysis of the acetyl group, diazotisation, and

subsequent boiling.—^L. A. C.

j
Disazo dyestuffs for uxol; Manufacture of .

I

Badische Anilin- und Soda-Fabr, G.P. ^0,824,

j

6.4.19.

I Tetbazotised 4.4'-diaminobenzophenon6 is com-

I

bined with 1 mol. of j3-naphthol and 1 mol. ot "

I

naphtholdisulphonic acid, yielding dyestuffs whir

dye wool in an acid bath scarlet shades fast to wad
ing, milling, and light.—U. A. C.

N - I)ihydro-l.2.V.2' - anihraguinoneazine lindai
threne']; Frocess for the preparation of chlorh

ated . Parbw, vorm. Meister, Lucius, iin

Briining. G.P. 331,283, 28,11.16.

N-DraTDno-1.2.1'.2'-antbraquinoncazine is treate

with sulphuryl chloride at 50°—100° C. in the pn
sence of nitrobenzene,—A. R. P.

V.-FIBBES; TEXTILES: CELLULOSE:
PAPEB.

Microscope sections of cotton yarns and fahria

Bapid method for cutting . R. S. Willow

and A. 0. Alexander. J. Text. Inst., 1921^ 1!

99-100.

Solutions of cellulose nitrate (this gives bett^

jienetration and does not require protection froj

moisture during drying) and acetate are suitabl

for mounting sections of loose fibres, yarns, an

fabrics. Two solutions of the acetate are used

(a) a viscous syrup in acetone, and (5) 5—6 g. dii

solved in 100 c.c. of acetone. The fibres und?

examination are immersed for 1 hr. in (6). A clea

microscopic slide is painted with a layer of (6

neaily dried, two or more layers of (a) are adde

and on these the sample fibre is placed. More layei

of (a) are then added, the slide is dried over cakiui

chloride so as to obtain a clear film, then bung i

acetone vapour until the film beoomee soft, and tb

is removed and embedded in paraffin wax of m i

40®—45° C. In order to observe “ Ball’s growt

rin^,” tbe section of a coarse cotton yarn is washe

with xylol and absolute alcohol, and stuck to tl

slide with a smear of albumin (white of egg 25 c.c

glycerin 25 c.c., and sodium salicylate 1 g.) withou

heat. Tbe slide is held in acetone vapour till tb

dope softens and is then immersed in acetone

2 hrs. to remove the dope, whereby each fibre 8tan<^

freely on end on the slide. Caustic soda ^

45° Tw. (sp. gr. 1'225) is allowed to pass under tb

cover slip and the growth rings may then bo ot

served.—A. J. H.

Lignin and the sidphxte [pulp'] digestion proces^

W, Fuchs. Ber., 1921, 54, 484^90.

Up to the present it has only been shown definite)

that the lignin substances are not homogeneous an

that their complexity ia probably analogous to tbs
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f the proteins or carbohydrates of high molecular

wi-izht Phenols are certainly present in them.

They wntain methoiy, hydr<ay, acetyl, and carV

nnvl groups and also double bonds. Very little is

known the main portion of the lignin molecule

^ its structural relationships. The manufacture

nf sulphite pulp includes at least two separate pro-

cesses*^the detachment of the lignin substance from

its natural form of combination in the wood and its

subsequent conversion, possibly after further trans-

formations, into soluble sulphur compounds. The

nature of the former process is quite uncertain,

since nothing is known dehnitely concerning Ihe

mode of union or admixture of cellulose and lignin.

The second process may depend on the addition of

sulphurous acid, at the double bond, to the carbonyl

group or to the phenolic hydroxyl group; further,

the Mssibility must he taken into account that the

nhenolio nuclei may behavo in the sulphite process

in their tautomeric form and therefore as un-

saturated cyclic ketones.—H. W.

Oxy- and hydro-cellulose; Differentiation between

hy titration. C. G. Schwalbe and E. Becker.

Ber., 1921, 54, 545—550.

Expebiments were made with oxycclluloses pre-

pared from cotton by the action of bitching

powder, permanganate, and hydrogen peroxide, re-

spectively, and from purified cellulose (“cellulose .

for nitration ”) by the action of bleaching powder, I

and a hydiocellulose prepared by the action of 5% '

sulphuric acid. The air-dried material (1 g.) was

mixed with water (about 60 c.c.) and titrated with

V/100 sodium h,vdroxide solution. Litmus or

phenolphthalein (at 80° C.) was used as indicator,

the results being similar, but the end-point rather

sharper with the latter. The titrations (hd not

proceed very smoothly hut were complete within a

few hours (the acids are very sparingly soluble and

only slowly neutralised). With bleaching powder
oxycelluloses a very slight alkalinity was observed

directly, due to the fact that the acids were largely

present as their calcium salts; when the material

was incinerated and the alkalinity of the ash added

to the observed acidity, the expected values were

obtained. It is thus shown that the “ total acidity
’’

of the oxycclluloses is very considerably higher than

that of the bydrocelluloses or of the original

materials. The presence of oxycelluloso in qver-

bleached cellulose was readily demonstrated in a

similar manner. Hydro- and oxycelluloses may be

readily distinguished qualitatively by mixing the

preparations with distilled water and adding a drop
of methyl orange. The liquid is coloured yellow in

nearly all cases but is reddish orange with certain

oxycelluloses. A few c.c. of concentrated sodium
chloride solution is then added, which leaves the

colour of the cellulose or hydrocellulose suspensions

almost or entirely unchanged but gives a wir.e-red

colour to the oxycellulose preparations. The method
may be made quantitative by titrating back with

UllOO sodium hydroxide solution; methyl red,

however, should be used as indicator, since the end-
jPoiut with methyl orange is indistinct.—H. W.

Newsprint [sfoci;]; Beeovering . C. Basker-
ville and R. Stevenson. J, Ind. Eng, Chem.,
1921, 13, 213—214.

Treatment with alkali alone is insufficient to re-

move the ink from waste newspapers; but by
addition of fulier^s earth, which remains in sus-
pension or in colloidal solution, the oil in the
binding agent, and the carbon, are completely
separat^. The alkali and fuller’s earth should be
priced in the pulping machine, and heated to
e0° C., before introducing the newspaper; the
most suitable proportions are 60 Ih. of sodium

or preferably 200 lb. of soda ash, and
lUO lb. of fuller’s earth, per ton of paper. Pulping

is complete in 1 hr.
; after washing, the product may

be bleached for 15 mins, with 20 lb. of sulphur
dioxide per ton of newsprint stock.—W. J. W.

Book [paper] stoch; Begenerating . C. Basker-
ville and C. M. Joyce. J. Ind. Eng. Chem., 1921,

13, 214—215.

Bohax, 10 lb.; soap, 10 lb.; kerosene, 2 galls.; and
pine oil, 2 galls., are added to 2000 lb. of bookstock,
the mixture being pulped for 1 hr. at 75°—90° C.
The treated pulp is washed and bleached. {Cf.

D.S.P. 1,351,092; J., 1920, 386 a.)—W. J. W.

Patents.

Silk and other yarns; Treatment of to enable

them to be worked up into fabrics. L. Mayfield.

E.P. 159,907, 14.6.18.

Yarn which has had no previous dressing treatment
whatever is wound on spools, bobbins, or pirns, and
placed on shelves within a chamber the atmosphere
of which is made humid by means of steam jets

which impinge on the surface of water contained

in a shallow tank secured to the bottom of the
chamber. Yarn treated in this manner for at least

24 hrs. loses its harshness and may be easily worked
up into fabrics on knitting machines.—A. J. H.

Fibres for spinning, e.g., typha fibres, which have

deteriorated or have been produced in a porous or

rough state; Improving . F. Dannert.

G.P. 310,763, 16.6.18.

The fibres are soaked in a bath containing, e.g'.,

0'2% of sodium-albumin, casein, or egg albumin in

solution, and are subsequently treated with form-

aldehyde or a fixing salt.—L. A. C.

Fibres; Production of textile from wood, straw,

or the like. R. Steimmig. G.P. 330,283, 12.8.17.

The wood or straw is arranged so that the fibres are

parallel to one another, and the material binding

the fibres together is dissolved by prolonged treat-

ment under pressure with aqueous sodium sulphide

solution, firstly just below 100° C., then at the boil,

and finally at a lower temperature.—L. A. 0.

Textile fibres; Production of from the fungus

Phycomyces nitens. H. Conradi, A. Jentech, P.

Krais, and P. Nitsche. G.P. 330,579, 29.11.19.

Tub sporangium carriers (hyphae) of the fungus are

collected, and after suitable treatment are spun

either alone or mixed with other fibres.—^L. A. 0.

Paper yarns and fabrics; Process for waterproofing

. H. Th. Bbhme A.-G. Chem. Fabr. G.P.

332,473, 12.4.17.

Paper goods are waterproofed with montan wax
applied as a weak alkaline emulsion followed by a

solution of a salt of a heavy metal. The viscosity

and permanence of the wax emulsion may be in-

creased, and the finish of the goods improved, by

the addition of gelatin, starch, or agar-agar.
B. V. S.

Cellulose boilers and the like; Process for charging

, Zcllstofif-fabrik Waldhof, and A. Schneider.

E.P. 147,417, 7.7.20. Conv., 4.4.19.

Wood, straw, chips, etc., for use in cellulose toilers

are first compressed into briquettes, with or without

the use of binding substances (such as the concen-

trated waste liquors from cellulose boilers), whereby

a great economy of space is effected.—A. J. H.

CeBufose; Process for obtaining from wood

and similar material. E. Schmidt. G.P. 831,907,

18.12.19.

The material is treated with a solution of chlorine

dioxide in water, carbon tetrachloride, chloroform,

or other solvent, hot or cold, preferably under
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pressure, and then boiled with caustic soda solution.

The method is recommended for the further puri-

fication of cellulose obtained by other prMe^.
—B. V. S.

Nitrocelhilose and its compositions; Method /or

reducing the viscosity of solutions of . 0.

Carlsson and E. Thall. E.P. 136,141, 9.9.19.

Conr., 6.12.18.

A SOLUTION of nitrocellulose in any of the usu^

solvents is heated in an autoclave (so as to avoid

escape of solvent) at a temperature exceeding
j

60“ C., but below the temperature at which decom-
|

position takes place. Solutions capable of being
j

easily filtered are obtained, and their viscosity^ is
,

determined by the temperature and the duration
|

of the heating.—A. J. H.
|

[Cellulose acetate.l Plastic masses; Manufacture

of , H. Dreyfus. E.P. 160,225, 3.12.19.

In order to obtain uniform plastic masses when

cellulose acetate is kneaded with solvents of high

boiling point (plastifiers) (c/. E.P. 132,283, 133.353,

and 154;334; J., 1919, 896 a; 1920, 14 a; 1921, 42 a),

the kneading is carried out in the presence of a

quantity of a volatile liquid such as ethyl and

methyl alcohols, benzene, etc., which has no solvent

action on cellulose acetate, but which dilutes the

plastifier so that it remains inactive until the

volatile liquid is evaporated off.—A. J. H.

Cellulose-nitrate composition. Cellulose-ester

composition, H. T. Clarke, Assr. to Eastman

Kodak Co. U.S.P. (a) 1,370,878 and (b)

1,370,879, 8.3.21. Appl., 17.3.19.

The compositions contain a simple dialkyl sulphone

and (a) cellulose nitrate or (b) a cellulose «ster.

—L. A. 0.

Cellulose articles; Process of treating regenerated
j

A. D. Conley and E. C. Stillwell, Assrs. to
j

J P. Hooper. U.S.P., 1,371,300, 15.3.21. Appl., i

3.6.19. !

Reuenbbated cellulose articles aro subjected to the
|

action of “soluble castor oil,” followed by tread-
|

ment with an alkali hydroxide solution.—W. J. W.

Vulcanised fibre masses from cellulose; Production

of . E. Schwabe. G.P. 324,^1, 22.10.18.

Cellttlosio materials, such as paper, cardboard, or

textile fabric, are first coated with a porous filhng

material without the use of any adhesive and then

hardened by treatment with a concentrated solu-

tion of a metallic salt, especially zinc chloride,

followed by compression of the individual layers

into a mass.—H. J. H.

Light, elastic material; Production of a from

chemiccdly hardened cellulose. Koln-Rottweil

A.-G. G.P. 330,204, 14.6.19.

Distnteghated cellulose material (vulcanised

fibre) is worked to a plastic mass with regenerated

cellulose or cellulose derivatives and/or other

binders such as rubber or resin.—L. A. C.

Printers' ink; Removal of from printed

matter [pmper] Newsprint Reclaiming ^rpn,

Assees. of J. Jespersen. E.P. 138,028, d.2.A).

Conv., 1.7.18.

In the preparation of pulp from print^ papei^

the removal of oils not saponifiable by alkalis and

present in printers’ ink is effected m a beater

engine by means of a strainer, consisting of a

perforated plate inclined at 45“ to the horizontal.

The perforations allow oil but no paper pulp to pass

through the plate and collect before a barrier

placed behind the plate. The oil is continuously

withdrawn, and excessive frothing around the

barrier is prevented by a^pray of water. A. J. H.

Paper-making machines, D. Russell. E.P.

14,660, 18.6.14.

In a Pourdrinier paper-making machine a stream

of hot or cold dry air is directed by means of a

distributing pip® against on© side of tho felt, which

at the time is not in contact with the rapporting

roller or the paper web, and is drawn through the

felt by means of a suction pipe on the other side.

Felts 'treated in this manner last longer and run

cleaner, and the paper weh tends to be flatter.

—A. J. H.

Paver- Art of making water-resistant . W.

Hoskins. U.S.P. 1,370,650, 8.3.21. Appl., 9.4.20.

A RELATIVELY Small proportion of an insoluble fatty

acid is thoroughly incorporated with the^u^.
^

Paper; Process for sizing . F. Hassler. G.P,

331,549, 28.11.15.

The condensation products obtained by treatinent

of aromatic hydrocarbons, or of mixtures of these

with aromatic sulphonic acids, with formaldehyde,

or by treatment of aromatic hydrocarbons with in-

sufficient sulphuric acid for complete sulphonation,

or of sulphones, are claimed for use in the tub-

sizing of paper. These are added to the paper-

pulp in the hollander alternately with the usual

resin-precipitant, from 4 % to 5 % of the weight of

the paper being nsed according to the degree of

sizing required.—B. V. 8.

Sizing paper pulp. Zellkoll Ges. E.P. 147,002,

6.7.20. Conv., 10.8.16.

See G.P. 303,828 of 1916; J., 1920, 264 a.

Drying machines [for fabrics] ;
Doll-head bearmp

for steam cylinders of . J. Ogden. E.P.

160,481, 15.10.19.

Washing wool and other fibrous or texMe ^teriah

or fabrics; Machines for . T. W. Hawkins,

j

E.P. 160,485, 21.10,19.

! Paper, hoard, textiles, and felted or woven texlilt

! materials; Testing [resistance to tearing]
^

i S, D. IVells and R. J. Marx, E.P.

i 160,619, 21.1.20.

i Drying varnished or other paper or like matermlj

I Apparatus for . F. Jcnner. E.P. 160,il!<,

j

31.8.20.

I Filter-elements. E.P. 134,228. See I.

1 Rosin soap emulsions. U.S.P. 1,370,884. See XIII

1
Rubber-hke material. G.P. 324,944. See XII.

VL-BIEACHING; DYEING: PBINTING;

FINISHING.

Dyeing skins for furs. Desmurs. See XV

.

Patents.

Dyeing and bleaching apparatus. A. Wiolami

E.P. 146,945, 17.6.20. Conv., 7.7.19.

Apparatus suitable for dyeing or bleaching fibres^

yarns wound on bobbins of all shapes or on roUfr

comprises a reservoir for dye-liquor or

solution and two dyeing or bleaching chamwi

each consisting of two compartments (open at

top for inspection) and containing a Pe”""

hollow shaft upon which the material to be treai

is wound. The liquor may he drawn through

material in either direction, and m®®"®

vided whereby air may be forced through

material after dyeing.—A. J. H.
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Thmng apparaim. F. B. Petrie and J . Boardman.

% P 159>8, 29.10.19 and 30.6.20.

acparatus suitable for dyeing fabrics and loose

nr sDun fibres consists of a dyeing chamber and a

^tvoir for dye-liquor, connected by means of

„^el members acting as valves, which are so con-

tmlled that the direction in which the dye liquor

circulates through the dyemg chamber may be r^

versed irrespective of whether the liquor is momen-

tarily leaving or returning to the reservmr.

7?mo ooads; Oyeing of—-. Chem. Pabr. Coswig-

® Anhalt G.m.h.H. G.P. 330,448, 29.10.14. Addn.

to 288,687 (J., 1916, 357).

Iv dyeing goods on a tannin mordant the per-

borates or the like are added to the tannin mordant

bath, and not to the dye-bath, as in the chief

,

patent.—-L. A. C.

[
necomposition products of proteins; Process for the

S.Si”
1921, 256 a).

Peotalbinic or lysalbinlc acids or the like, or the

lurified or unpurified salts of these acids, are used

n dyeing animal fibres with vat dyestuffs. Good

osults are obtained without deterioration of the

ibre Decomposition products of casein, rice, or

-luten may be added, for example, to weakly acid

ndigo vate.—A. K. P.

Printing textile fabrics [cotton and silli]. The

Calico Printers’ Assoc., Ltd., F. Ashton, and G.

Nelson. E.P. 159,552, 28.11.19.

When a fabric printed as for battick styles with a

vax resist is immersed in a solution of a metallic

mordant and then dried, a large proportion of the

mordant is fixed on the printed parts. The degree

of fixation decreases irregularly towards the interior

of the printed pattern. Novel effects are obtained

by printing fabrics with a wax-resist, padding with

a solution containing chromium, aluminium, iron,

pr copper salts, drying, removing the wax resist by

means of alkaline solutions, and dyeing the fabric

kith a suitable mordant dyestuff. Before removing

the wax resist, the fabric may be dyed with indigo.

See colours, or any dyestuff capable of being resisted

kith a wax resist. Veined or marbled effects may

^ obtained by the usual methods.—A. J. H.

Colouring design; Producing on sheet

material, R. Sykora. D.S.P. 1,370,070, 1.3.21.

I

Appl., 25.9.20.

m'ATER and colouring matter are incorporated with

k web of sheet material, and while it is still moist,

k solution of a dehydrating agent is deposited upon
Its surface—A. J. H.

VII.-ACIDS; ALKALIS; SALTS; WON-
METALLIC ELEMENTS.

Sulphur dioxide and trioxidej Determination of

in burner-gases. R. Dieckmann. Papior-
fabr., 1921, 19, 285—287.

1 MODIFICATION of Reicb’s method in which the
odine is replaced by N/IO alkali and both methyl
uange and phenolphthaiein are added as indicators
ihe two changes from red to yellow and from yellow
o orange are very sharp. The volume of gas passc.1
ip to the first point corresponds to the percentage
f SO,+SO,, the additional volume to effect the
econd change to that of SO, alone. The second
itration in Sander’s method (J., 1921, 256 a) after
aturation with mercurio chloride gives a somewhat
ndistinct end-point, to which is attributed the fact

that the method gives low SO, values. The author’s

method is convenient, speedy, and avoids the use of

expensive reagents; it gives results accurate to

about 2%.—C. I.

Nitric oxide, nitrogen peroxide, and aqueous solu-

tions of nitric acid; Equilibrium between .

C. L. Burdick and E. S. Freed. J. Amer. Chem.
Soc., 1921, 43, 518 -530.

In the absorption of nitrous gases, such as are
formed by the oxidation of ammonia or in the arc

process, the principal reactions taking place are
2N0+0,=2N0„ and 3NO,-tH.O=2HNO.+NO.
The efficiency of absorption in the towers depends
on the extent to which the latter reaction goes to

completion, and this depends on temperaturOj con-
cenlralion of nitric acid in the absorption liquid,

and concentration of nitrogen peroxide in the
original gas. The equilibrium conditions for this

reaction have been determined experimentally for

a wide range of conditions, and from the results a
table has been constructed showing the percentage
absorption of nitrogen peroxide at temperatures
from 10° to 75° C., using as absorbing liquid nitric

acid from 6% to 65% in strength and using original

gases containing nitrogen peroxide varying from
0'1% to 20%. The favourable conditions for

efficient absorption are low temperature, dilute

nitric acid, and high concentration of nitrogen

peroxide in the gas. Nitric acid above 50% in

strength is a very poor absorber; in fact, if there

is even a small proportion of nitric oxide in the gas,

absorption will not occur at all until this has been

oxidised bv excess of oxygen. [Of. J.C.S., May.)
-E. H. R.

Phosphoric acid; Concentration of by spray

ecaporation. H. E. La Bour. .Chem. and Met.

Eng., 1921, 24, 466—468.

The difficulties incidental to the evapration of

phosphoric acid, owing to formation of scale from

sludge and metaphosphate deposited on heated

surfaces, aro avoided by a spraying process in which

the acid is heated without reaching its boiling

point. The heating tank consists of two concentric

compartments, the outer one being provided with

a partition. Weak acid is introduced into the

outer compartment near one side of this partition

,
and flows round to an outlet near its other side,

I being heated in circulation by means of steam

I

coils. The hot acid is delivered by a centrifugal

pump to a spraying machine in which it is atomised

and, in contact'with air, is freed from w'ater vapour

I

and fluorine; no sludge is deposited in this machine

I as it is washed out by the acid, but if it is present

I
in large quantities a settling trap may be intro-

duced. The concentrated acid is returned to the
'

inner compartment of the heating vessel. ’Through

an overflow in this compartment a proportion of the

finished acid is constantly discharged, but the bulk

of it passes into the outer compartment through a

communicating opening and is re-circulated, thus

affording a supply of heat for evaporation, and en-

suring die complete elimination of fluorine.

Iron nitrides; Dissociation pressures of -— . A. A.

Noyes and L. B. Smith. J. Amer. Chem. Soc.,

1921, 43, 475—481.

The equilibrium constant of the reaction,

2FejN43H,=2xFe+2NH„

was determined for different mixtures of iron and

iron nitride by admitting hydrogen or ammonia

into a tube at 460° C. containing iron and iron

nitride, and, after allowing su%ient time for

equilibrium to be established, withdrawing and

analysing the gas. The value of the constant

varied with the ratio Fe:N in the solid phase and
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indicated tbe probable existence of a stable nitride

Fe,N^ nitrides Fe,N and Fe^N, possibly meta*
stable, and a stable nitride Fe,N. The dias^iation
^assure of the iron nitride was calcnlated from
KjIK., where Ki is the above equilibrium constant
and Ka is the constant for the reaction

N,+3H,=2NH,.

The yalues found for the dissociation pressures

were, for the hrst solid phase, 20,000. for the
second, 102,000 to 590,000, and for the third,

41,000 atm. (C/. J.C.S., May.)—E. H. R.

Atnfnontaeal Itguor; DtifiiZafion of for the

manufacture of liquor ammonia. W. Wyld.
Chem. Age, 1921, 4. 358—360.

An ammonia distillation system designed by the
author embodies the following points. Carbon
dioxide is removed from the liquor, preheated to

127® C., by spraying it through Korting sprays,

at 25 lb. pressure, into an empty column without
steam. The ammonia is all retained in solution.

In place of a comparatively deep seal to the
bubbling hoods, an arrangement of overflowing

troughs and an adjustable serrated plate is used,

so that the steam merely sweeps the surface of the
liquor. In tho heat exchanger for condensation of

water from the ammonia gas, the inflowing crude
liquor is maintained at a definite temperature
(being previously heated by the exhausted liquor

bom the still) to avoid condensation of ammonia.
Lime in the form of a thick cream is fed to the
fixed ammonia still by gravity. This still is con-

structed of steel. The apparatus can be worked
under a vacuum.—C, I.

Potassium, chlorate; A new crystcdline form of .

E. R. WolcotiL J. Ind. Eng. Chem., 1921, IS,

215—216.

Potassium chlorate is obtained in the form of long,

fibrous crystals of silky appearance by treating a
saturated solution with an aqueous solution of

hydrocarbons prepared from Californian crude
petroleum. Equal parts of tbe latter (20® B. ; sp.

gr. 1'16) and of oleum are mixed and agitated for

1 hr., without allowing tbe temperature to rise

above the normal. The tar-like product which
forms on standing is separated from the acid and
dissolved in water to give a solution of sp. gr. 1*066.

10 c.c. of this solution is added to 200 g. of a
saturated solution of potassium chlorate and the
mixture is diluted to 800 c.c,, boiled, filtered, and !

crystallised. Concentrated sulphuric acid or liquid i

sulphur dioxide may be used instead of oleum.
|

Although in preliminary tests the crystals pro-
|

duced by the above method appeared to be less
1

sensitive to friction than the ordinary variety, no
|

essential difference was found with the frictional
j

pendulum; but the crystals may lend themselves
more readily to coating with a protecting film to

reduce sensitiveness. {Cf. U.S.P. 1,355,203; J.,

1921, 240 a.)—W. J. W.

Arsenious compounds; Volumetric determination of
hy means of potassium bichromate. R.

Meurice. Ann. Chim. Analyt., 1921, 3, 85—86.

Tee solution containing the arsenious compound
(e.g., sodium arsenite) is treated with 20 c.c. of 10%
potassium bromide solution and its own volume of
concentrated hydrochloric acid, and the mixture is

titrated with standardised potassium bichromate
solution. During the titration, a current of air is

bubbled tlirough the mixture and then through a
mixture of starch paste and cadmium iodide solu-

As soon as all the arsenious oxide has been
oxidised, the addition of a further drop of bi-

chromate solution liberates bromine, which is

carried over into the iodide mixture, and a bine
coloration is obtained.—W. P. S,

iSilwe acid. V. Lenher, J. Amer. Chem. Soc., 192i

43, 391—396.

Vert finely ground silica (pure sand ground to
particles of about 0*094 mm. diam.^ by the pro.
longed action of water forms a colloidal solution
containing about 0 032 g. per 1. When heatoj
under pressure with excess of water at 300°^
450® C. the same material forms a gel containiocr
15—18% of water. Attempts to obtain silicic acid
or definite hydrates of silica by subjecting silica gels

to enormous pressures were unsuccessful. All forms
of silica, fused quartz, or quartz crystals, are con.

verted into gels by prolonged treatment with water
at temperatures of 300®---600® 0. under pressure,

It is concluded that the action of water on silica is

that of a solvent, forming colloidal solutions or gels

and that the silicic acids are purely hypothetica)’

—E. H. R,
'

Mesothorium and radium; Isotopism of and

separation of these elements from barium. R. j.

Strong. J. Amer. Chem. Soc., 1921, 43, 440-452.

Barium chloride containing mesothorium and

radium was converted into hydroxide and the radio-

active elements were concentrated hy fraction

crystallisation. The rich hydroxide was then co

verted into bromide and the radioactive elemen
further concentrated by recrystallisation of tl

bromide. The bromide method is much mo
efficient than the hydroxide method for the conce

tration. The ratio of mesothorium to radium t
found to be unaffected by either fractionation pr

CC8S, and it is concluded that the two elements a;

true isotopes. (Cf. J.C.S., May.)—E. H. R.

Polythionic chlorides; Existence of in solut'io\

of sulphur in sulphur monockloride. G. Bru:

and M. Amadori. Atti R. Accad. Lincei, 191

28, 1., 217—228.

Mixtukbs of sulphur and sulphur monoch1ori<

depress the freezing point of bromoform to ^

extent less than the sum of the depressions pr

duced by sulphur and sulphur monochloric

separately, and it is concluded that in the mm
solution polythionic chlorides are present in equ

librium with their components. The tetrathion:

chloride, S*C1,, is tho highest member the prcscnc

of which in the bromoform solution is definitel

indicated by the abnormal freezing point depre:

sion, but it is probable that chlorides richer i

sulphur exist in solutions of sulphur in sulpb

monochloride. The presence of polythioiu

chlorides explains the formation of polytnio deriyj

tives by the action of ordinary sulphur monochlorii

on organic substances and the formation of product

oonlaining sulphur in excess of the ratio SiClt

the cold vulcanisation of rubber hy means c

sulphur monochloride.

Sodium amide; Preparation and properties of—
J. M. McGee. J. Amer. Chem. Soc., 1921,

586-591.

SoDAMiDE melts sharply at 208° C., and has m

solvent action on glass below 240° 0. when free froa

sodium hydroxide. At 270°—300® C. a slight antioi

was noticeable after 2—3 days. Above 210® C. i’

decomposes under the catalytic influence

platinum into ammonia and either sodium imidet"

nitride. {Of. May.)-4r. K.

Boron; Preparation of hy^the dissociation

boron bromide. F. Meyer and R. ZappD^'

Ber., 1021, 54. 550-560.

Under the influence of a high-tension arc boro*

bromide undergoes partial dissociation into boro*

and bromine, thus giving the most convenio**

method for preparing the former. Pure bofi*

bromide is prepared hy the action of the
on crude boron, and is subjected to the arc in
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caseous form. The action of the arc on liquid boron

bromide does not give satisfactory yields. Two
forms of apparatus are described, both of which are

constructed entirely of glass with ground-in joints.

The first is suitable only for small quantities, and
consists of a flask in which the bromide is boiled

and which is attached to the discharge vessel, which

ia connected with a reflux condeimer. In the second

form the boron bromide ia vaporised in a flask from
which it passes over copper “ wool ” heated at
200° C. (to remove free bromine), thence through

;

the vessel containing the electrodes, then to the con- i

Lnser which returns the unattacked bromide to :

the flask. The boron obtained by this method is a

very finely-divided, deep black powder which slowly

becomes oxidised on exposure to air.—H. W.

solution containing about 2'S% of heptoxide, which
can be raised to 7—8% by distilling the solvent as
tar as_ possible at 0° C. in a water pump vacuum,
digesting the residue for some time at 70°—75° C.
and subsequent distillation in a vacuum till a

of 80° C. is recorded; small amounts
of chlorine and chlorine peroxide were removed bv
warming the distillate at 80° C. If more concen-
trated solutions are required, the whole process ia
repeated, using the 7-8% solution as starting
material; three successive treatments give a pro-
duct containing 20—25 % C1,0,. (C/. J.C.S., May.)

-H. W.
Ammonia recovery in sugar manujacture. Andrlik
and Skola. See XVII.

Boron nitride; Preparatioxi of considerable guan
titles of pure . F. Meyer and R. Zappner.
Ber., 1921, 54, 560-566.

The method consists in the thermal decomposition
if the additive oompound of ammonia and boron
ihloride into boron nitride and ammonium
ihloride. The apparatus consists of a silica tube
wound with nichrome wire in three zones. It is

itted at one end with an arrangement for the intro-

luotion of regulated amounts of hydrogen, hydro-
gen charged with boron chloride vapour, and
immonia respectively, and is provid^ with a
platinum pyrometer. The other end is adapted to
i wider glass cylinder which serves for the collection
if ammonium chloride and which can be heated
ilectrically in such a manner that a uniform deposit
if the salt is secured, thus avoiding the otherwise
asy choking of the tubes. Afterthe wholeapparatus
las been dried in a current of hydrogen at 300° C.
he tube is heated at 600°—600° 0., and regulated
treams of ammonia and hydrogen charged with
loron chloride are admitted, the former being
ilways in large excess (this procedure ensures the
iroduction of a dense additive product). After com-
ilete admission of the reagents, the tube ia heated
n alternate zones for 5—6 hrs. at 500°—600° C.
thus avoiding the mechanical removal of the boron
litride in the evolved gases), after which the tem-
leraturo is gradually raised to 1000° C., whilst a
lower current of ammonia passes over the product
U thus prepared (yield 80—85% calculated on the
.mount of boron chloride used) boron nitride is ,a

olonrless powder the density and stability towards
rater of which depend on the final temperature
mployed; at 800° 0., and with a long period of
xpenment a very voluminous product is obtained

odour of ammonia after exposure
° the atmosphere for some time; more intensely
gnited preparations are more stable towards moist
ir.-H. W.
Ihlorim heptoxide; Preparation of . F. Meyer
and H. G. Kessler. Ber., 1921, 54, 566—571.
HE preparation of chlorine heptoxide, in Enh-
ance or dissolved in carbon tetrachloride, from
assium perchlorate and chlorosulphor.ic acid is

escribed, hut the complete elimination of im-
ri les containing sulphur (not exceeding 2% in

mount) appears impossible. Pure chlorine
ptoxide can be prepared from phosphoric anhy-

perchloric acid (70%), the former being
a very cautiously to the latter or, preferably,

being previously absoroed by or

Pill
'gn'ted kieselguhr or “ K-ailicic acid ”

hft
The yields are poor, but

nnn+u ^ suitable when a small
°
j LI

material is required. Pure
chlorine heptoxide in carbon tetra-

hWic acl?f7^“A'?®^
cantiously adding per-

itv nt * L '“S")
ho a suspension of a large quan-

hir-t •
P.^Phonc ^ide in oarhon tetrachloride,

he J*'^®*^**^
agitated and maintained at 0° C.

;

P ouct IS warmed and filtered, yielding a

I
Arsenate and arsenite. Sears. See XXIII.

I

Nitrous fumes in air. Moir. Sec XXIII.

!

Patents,

;

Nitricacid; Method of producing . Y.Kawakita.

j

U.S.P. 1,.371,789, 15.3.21. Appl., 2.4.18.

i

By means of a jet of compressed air, a jet of water
I

is drawn into, and atomised in, a chamber con-

I

taming water. Intermittently, an electric current
: IS passed through the water jet, and electric sparks
i

are passed between it and tbe water in the chamber,
: by which the air becomes rapidly heated and nitro-

j

gen oxides are formed
;
the heat generated by the

I sparks further serves to evaporate the atomised
' water, and the resulting fall in temperature cools
the generated gas, with formation of nitric acid,

—W. J. W.

Nitric acid; Production of concentrated .

Baditebe Aniliu- und Soda-Fabr. G.P. 302,411,

N MKruEE of dilute nitric acid and concentrated
sulphuric acid passes down two separate columns
in which it is treated with a counter-current of
steam. Concentrated nitric acid is deliver^ from

I the first column, and a portion of the vapour issuing

j

from the second column, in which the last traces

j

of nitric acid are removed from the mixture, is

:
employed in the first column instead of fresh steam,

i —L. A. C.

:
Nitric acid; Encased column apparatus especially

i
for me in the manufacture of . W. Strzoda

!
G.P. 330,019, 13.10.17. Addn. to 272,158.

I

The apparatus, constructed from brittle material
: cemented and strengthened as describe in the
chief patent (cf. E.P. 26,732 of 1913; J., 1914, 643),

. is arranged to provide the maximum reaction sur-
i face and area of the gas channels in proportion to
: the diameter of the tubes. The gas channels, which
. are of circular cross-section, are arranged around
;

a central overflow tube, and are covered with
. annular hoods fitted with overflow dishes,

i

—L. A. 0.

Oxides of nitrogen; Process and apparatus for ob-
taining from atmospheric air. F. I du

i
Pont. U.S.P. 1,370,295, 1.3.21. Appl., 15.7.19.

i The apparatus includes a tubular reaction chamber
j

with a central enlarged portion, a cylinder sur-
;
rounding the parts near this enlargement, and

i electrodes in the two ends of the tubular chamber
—C. I.

Oxides of nitrogen ; Process of mahing . A H
White. U.S.P. 1,370,867, 8.3.21. Appl., 19.6.19.

An alkalin^earth cyanamide ia hydrolysed, and
the ammonia liberated is conducted into an ab-
sorbent till no more phosphine is generated from
the cyanamide

; the ammonia, free from phosphine,
is then mixed with air and passed over a catalyst.

—W. J. W.
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Oxides of nitrogen; Preparation of by the

catalytic OT^dation of ammonia. Badische Anilin-

u. Soda-Fabr. G.P. (a) 303,331, 10.12.14, aiid (b)

307,001, 6.2.16.

Babb metals or their oxides or mixtures or com-
pounds are used as catalysts, and the gas mixture
preheated to over 400° C. is allowed to come into

contact only with (a) silica or glazed war© high in

silica, or (b) oxides or carbonates of calcium, mag-
nesium, or aluminium or a mixture thereof in mas-
Bive form, before reaching the catalyst.—C. I.

Nitrous gases; Manufacture of from the air or

other oxygen-nitrogen mixtures by means of the

electric arc. 0. Lummer, and Rutgerswerke
A.-G. G.P. 331,040, 20.9.18.

The nitric oxide formed under high pressure in

the reaction vessel is cooled in aifu at a constant
rate until it attains a temperature below which it

does not dissociate under atmospheric pressure, i.e.,

130° C., when it is led into vessels for subsequent
treatment.—L. A. C.

Nitrogen; Pegenerative furnace for the combustion
o/ . Gewerkschaft des Steinkohlenbergwerks
Lothringen, and M. Kelting. G.P. 331,488,
31,12.19.

Two rows of narrow jets are arranged on the cir-

cumference of a cylindrical reaction chamber, and
are connected with a pipe conveying fuel. The
jets, which are graded as regards diameter, enter

the walls of the chamber at an acute angle, and
are provided with several openings arranged in one
plane in the form of a fan. The fuel may be gaseous,

liquid (as a spray), or solid (as powder). The
pointed flames eflrect a quick mixing of the gases in

the reaction chamber.—C. I.

Nitrogen oxides; Process for the preparation of
. “Azof’Ges.m.b.H, G.P. 331,591, 27.10.18.

Hiohly-heated nitric oxide or a mixture thereof
with air is allowed to expand in a chamber main-
tained at 150°—300° C., and air or oxygen is ad-
mitted. The nitrogen of the air is oxidised along
with the nitric oxide. The reaction may be acceler-

ated by a platinum catalyst.—C. I.

Aluminium nitrate, sulphate, or chloride; Process
for the removal of iron from solutions of .

B. E. D. Kilburn. From Det Norske Aktieselskab
for Elektrokem. Ind. Norsk Ind. Hvpotekbank.
E.P. 139,470, 19.2.20.

In order to precipitate iron in a readily filterable

form 2—10% of the equivalent in calcium car-
bonate of the aluminium pr^nt is added to the
solution and a quantity of ferric oxide. The iron

is then precipitated with an alkali. The ferric

oxide may be washed and used again.—C. I.

Sea water; Concentration of [/or salt manu-
facture]. T. A, Reid, E.P. 159,692, 28.11.19.

An apparatus with which salt can be profitably

manufactured from sea water in temperate climates
comprises a salt pan in three parts, and either

provided with its own fireplace or heated by flue

gases from a boiler. In the front part sea water
is warmed to at least 26° C., and it then passes !

to the back part, which is fitted with a series of
wooden towers down which the warm sea water
flows until concentrated to a ep. gr. of 1*2. It then
passes to the central pan, in which the deposition
of fialt takes place. If a l^iler ia in use, it may be
fed with sea water, which passes on to the evapor-
ating pan when concentrated, and the exhaust
steam used for heating another pan.—C. I.

I

Catodytic iron [for ammonia synthesis); Marvufac>
ture of or catalysts containing catalytic

iron. The Nitro-Fixation Synd., Ltd., and H. c
Jenkins. E.P. 159,960, 5.12.19.

A SOLUTION of commercially pure ferric nitrate is

freed from phosphorus and arsenic, then from
chloride by addition of its equivalent of silver

I nitrate, and is then evaporated and the residue

I

heated. Before nitrous fumes cease to be given off

the heating is stopped and the mass lixiviated and
washed. The washings carry away, along with

part of the nitrate, the sulphur impurities. The
mass is then ignited and r^uced by hydrogen or

preferably ammonia. If desired, pumice or asbestos

freed from impurities may b© added to the chloride-

free solution. Such promoters as ammonium molyi
I
date, potassium osrtiate, titanium or uranium
nitrate, or an alkali tungstate may be added to the

ferric oxide before reduction.—0. I.

Ammonia synthesis catalyst, and method of making
same. J. C. Clancy Assr. to The Nitrogen Corp

U.S.P. 1,352,177, 7.9.20. Appl., 25.6.18.

j

A NUMBER of processes for producing porous

I

cyanamide catalysts at comparatively low tempera-
i tures are described. For example, calcium cyanide

is obtained by passing hydrogen cyanide into a

solution of calcium in liquefied ammonia, and cal-

cium cyanamide by adding calcium to a solution

of cyanamide in liquefied ammonia.

Chemical syntheses [ammonw formation]; Appara-
tus for effecting exothermic— at high tempera-

ture and pressure. G. Claude, Assr. to Soc. TAir

Liquide, Soc. Anon, pour I’Etude etTExploit. des

Proc. G. Claude. U.S.P. 1,371,299, 15.3.21,

Appl., 2.2.20.

j

The apparatus comprises an outer resisting wall

I

separated by a heat-insulating medium from an

I
inner wall forming a reaction chamber, and having

i

gas outlets. Through this chamber passes an axial

! tube through which the reacting gases are intro-

! duced. Projections on this tub© act as supports

i
for catalytic material, and means are provided for

I delivering an electric current to the tube whereby

I
it can serve as a heating element for the reaction.

I

—W. J. w.

: Nitrogenous compounds; Process of and means for

forming . J. C. Clancy, Assr. to The Nitroj^en

i
Corp. U.S.P. 1,352,176, 7.9.20. Appl., 1.9.17.

j

Barium cyanide is heated in presence of nitrogen

I at <^°—500° C. to produce a porous cyanamide

I

especially suitable for use as a catalyst, e.g., if

I the preparation of hydrocyanic acid from a mixture

I
of hydrogen, aitrogeu, and methane or acetylene,

! Carbon bisulphide
;
Method of making . K. P.

I

McElroy. U.S.P. 1,369,825, 1.3.21. Appl., 27.5.1'I

! Fuel and sulphur are charged into a shaft similar

j

to a gas-produccr with an air inlet at the base.

I
and the gases generated are scrubbed with oil to

j

recover carbon bisulphide.—C. I.

i Borax; Process of recovering from saline

vxiters. G. B. Burnham. U.S.P. 1,370,278,

1.3.21. Appl., 30.6.19.

The borax is separated from chlorides, sulphates,

and carbonates of sodium and potassium by frac-

tional crj’stallisation.—C. I.

Alkali sulphates, alkaHne-earth oxides, and hydro-

chlorip acid; Manufacture of . Salzwers

Heilbronn A.-G., G. Kassel, and T. Lichten-

berger. G.P. 302,496, 9.6,16. Addn. to 299 ,
77j

(J., 1920, 749 a).

Mixtures of naturally-occurring salts of alkalis

and alkaline-earths, or of magnesium, containing
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chlorides with or wilhout sulphates, e.g mixtures
of carnaUite with kainite, or with polyhalite arc
melted and treated with steam.—W. J. W.

’

Alvmina; Treatment of clays for production of -

P. Askenasy and V. Gerber. G.P. 306,355, 28.3.17.

ALtriONA is obtained from clays and similar
materials by heating them at a moderate tempera-
ture with barium compounds and lime, in presence
of a fluxing agent, such as sodium chloride. The
barium aluminate solution is then treated with
alkali carbonates or sulphates, and the precipitated
barium compounds may be re^utilised in the pro-
cess.

—

W. J. W.

iJiiniina; Preparation of from silicious clays.
Aktieselskabet Hoyangfaldeno Norsk Aluminium
Co. G.P. 332,389, 5.7.19. !

Tub clay is heated with calcium carbonate and a
quantity of an alkali compound insufficient to
conrert the aluminium content of the clay into
alkali aluminate, and the product is washed with
sodium carbonate solution in two stages.

—

C. I.

Sulphur dioxide; Production of from calcium
sulphate. Chem. Fabr. vorm. tVeiler-ter Meer
G.P. 307,772, 20.10.17.

A -MiiTtiEE of calcium sulphate and calcium sul-
phide is heated above 1000° C., whereby sulphur
dioxide is formed in accordance with tlie eouation •

3CaSO,+CaS=4CaO+4SO,.—L. A. C.

Tileaching powder; Apparatus for manufacture of
. A. Pfulf. G.P. 329,844

,
25.7.19.

To promote the interaction between lime and
chlorine, the former is introduced into a shaft-
shaped chamber in which are a number of devices
consisting of hollow or solid cylinders, prisms, or
rods of star-shaped cross^tion, which are mounted
on parallel axes and can be rotated. Slot-shaped
openings are formed between these devices, through
iriiich the material is caused to pass from one side
or the chamber to the other.—W. J. W.

ilkali hypochlorites; Preparation of stable solid

111
—

‘ G.P. 330,192,

Sox-cKYSTALLrra solid solutions of alkali hypo-
’hlorites are obtained by mixing them with col-

"-‘th water-absorptive
silicate solution (38° B.

;

third’^'
e''‘<P0rated to about two-

lohM • sciiii-eolid

M f nn hvpoclilorite

di 0/ 1 F- with or without ad-aition of calcined sodium carbonate.—W. J. IV.

^hS'nffbr*' Manufacture of

and^,^-,TT9.lf.- '"•P- ^»-342

Arb^acrtie^^tolutio"'™
Bcparated from the a?kal 1.1

’®. .“"““Crated and
hydrogen chloride and i

*0

added to combine ^ith

Chutes iro^tes, and Mates; Preparation of

with maximum
G.P. 329,845,

Perborates; Manufacture of -

27.T/?9
tlschkena

nit'thod
™,‘7"°^‘*ptiire of perborates by any suitable

—M i.

~W. J. -VV.

^ cyanamide; Manufacture of in

18.10.19
Polysius. G.P. 329,961,

»a^r ne Z?® th® walls, e.p., with
ihe coolimr

®,®®®tive procedure is to cause
*t that nari

*“ strike the walls obliquelytnat part where the material is banked up.

—W. J. TV.

Copper sulphate; Manufacture nc

’^^®dlaende”

I.Yt.c cell, without a diaphragm In which tfe

I hZ'"J^"AZT~L.t c"'’’

B.m ud a % 831 ,!k"3?”7S’’
*'

,

'“trodi.ced through a small vessel

i

—
j

Claubeb’s .salt or its solution, pure or mixed with

I reado
with’ Volatile Sanfes

,

leadily soluble in or miscible with water, or with
I their vapours, at a temperature above the transition
'

anhyd^S''Zrlt‘-a-t''‘‘'''
^'‘'t and the

i ''C ";r
*‘3!-^ 'T££ 7 3fs

I

8.7.15. Addn. to 305,082 (J
, W20, 404Af

The liquor is treated with crude calcium cyanaraideThe nitrogen of the latter is converied intoammonia or anmionium sulphate or chloride, and

phatr-^C
carbonate, or sul-

Pufassium nitrate; Process for the production of— irom cmde calciavi cyanamide. E Heneand X, van Haaren. G.P. 332,002, 14.4.20.

Crude calcium cyanamide, potassium sulphate
nitric acid, and water are stirred together at a.
temperature lielow 100^ C., preferably 25° P
and the liquor filtered.—C. I.

’’

L(iii$ticisatw}\ of sodfx in fht told' Process /or the
. dSchweizerische Sodafabr. G.P. 332 003

5.6.19.
‘ ’ ’

A MIXTURE of soda solution and lime is treated ina revolving mixer similar to a centrifugal machinewhen interaction is speedy and complete without
heating, cub. m. of liquor being causticised in
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Magnesium chloride liquors; Treatment of .

W. Esch. G.P. 332,153, li6.19.

Fast of the magnesium, after addition of mag-
nesium oside or hydroxide, is obtained as basic

carbonate by treatment with ammonium carbonate
Wow 50° C. The remainder is obtained as hydr-
oxide, with recoveiy of the ammonia or carbon
dioxide and ammonia, the liquor being first freed
from sulphate by addition of calcium chloride
solution.-^. I.

Colloidal metallic oxides; Process for the electrical

preparation of — A. Wander A.-G. G.P.
332,200, 4.9.19.

A MAIN circuit with direct or alternating current
passes through an electrode of the metal the oxide
of which is required, placed in a medium for dis-

persion, to which a protectire colloid may be added.
The metal is oxidisM electrolytically, and the layer

of oxide is dispersed by the discharge of a condenser
placed in a circuit parallel to the main circuit.

Oxides of copper, nickel, and iron and oxides and
hydroxides of lead, zinc, and cadmium are men-
tioned.—C. I.

Oxygen and nitrdgen; Processes far separating
ond apparatus therefor. M. Zack. E.P. 152,643,
3.9.20. Cost., 15.10.19.

A cooLxn gaseous mixture of oxygen and nitrogen
at a certain pressure is introduced into a turbo-
engine actuate by an electric motor, and there
undergoes further cooling through expansion. By
the action of electro-magnets attached to a rotating
hollow ring, cooled by liquid air, oxygen, being
paramagnetic, is drawn from the turbo-engine at its

periphery into the ring, while the nitrogen passes
through an outlet parallel to the shaft of the turbo-
engine into a centripetal turbine, operated by a
second electric motor at a different speed from the
first, and thence to an outlet. The gaseous mixture
freed from part of the nitrogen passes into a second
cooled hollow ring, which is also provided with
electro-magnets and is rotated by the second electric

motor. Periodically the current to the electro-
magnets of the first ring is interrupted, and the
oxygen passed irito the second ring, from which both
gaseous and liquid oxygen can be drawn off through
two outlets.—W. J. W.

Nitrogen; Production of [from producer pas]
suitoble for the catalytic manufacture of
ammonia. Badische Anilin- und Soda-Fabr.
G.P. 306,302, 3.7.15.

Produceb gas is burnt with a small excess of
oxygen or air, pure hydrogen is added to combine
with the excess of oxygen, and carbon dioxide and
other impurities are subsequently removed from the
gas.

—

Jj. A. C.

Hydrogen manufacture by iron contact process;
Utilisation of heai retained by generated
hydrogen and excess steam in . F. Lang.
G.P. 330,800, 7.11.16.

Bx means of a system of heat exchangers the waste
heat from the hydrogen and steam may be utilised

for generating further steam, for preheating the
boiler feed watc^ and for removing air from the
cooling water.—^W. J. W.

Hydrogen production by the iron contact process;
Process and apparatus for utilisation of the waste
heat available in . F. Lang. G.P. 332,111,
8.11.16. Addn. to 330,800 (cf. supra).

The heat of the hydrogen and water vapour leaving
the converter ancf also the heat of the gases leaving
it during the reduction, washing, heating, and air
blast-periods are used for generating the steam re-
quired for the process or for the heating of boiler

feed water. The appwatus consists of a heat ej.
changer with suitable inlet connexions and ag
exhaust for the waste gaShs or a two-chambered
exchanger heated on one side by the -hydrogen and
on the other by the waste gases.—C. I.

Sulphur dioxide; Oxidation of and cafolmt
therefor. F. Slama and H. Wolf, Assrs,

tt,

General Chemical Co. U.S.P. 1,371,004, 8 3 21

Appl., 9.10.14.
‘

See E.P. 23,541 of 1913; J., 1915, 833. It is speci.
lied that the catalyst be distributed on a very finely

divided carrier, not exceeding 60 microns in
diameter.

Aluminium nitride; Manufacture of v
Gerber. E.P. 139,195, 18.2.20. Couv., 18.2,19;

See U.S.P. 1,350,149 of 1920; J., 1920, 667 A.

Cyanamides: Process for the produefion of —
L.

, E. Friderich, Assr. to Soc. F. Gros et

Bouchardy. U.S.P. 1,371,616, 15.3.21. Appl
17.10.18.

See E.P. 132,622 of 1918; J., 1919, 818 A.

Tin oxide and zinc oxide; Produefion of -—- D
deRos. U.S.P. 1,372,407, 22.3.21. Appl, 30,10.15

See E.P. 142,157 of 1918; J., 1920, 448 a.

Nitrogen of the atmosphere; Fixation of the—
R, Pearson. U.S.P. 1,372,541, 22.3.21. Appl,
13.2.19.

See E.P. 130,693 of 1918; J., 1919, 718 a.

Tin salts. E.P. 159,659. Sec X.

Calcining magnesia. E.P. 160,231. See XI.

m-GLASS; CEBAMICS.

Kaolins and clays; Shrinkage of on. drying, A
Bigot. Comptes rend., 1921, 172, 755—758.

A coMrAEisoN of certain kaolins and clays and an

argillaceous sand from different sources ^ows that

the free silica contained in the clays renders tht

material less plastic. The plasticity is obtained

by dividing the colloidal water (water of plasticity,

water adsorbed by the colloids present) by the total

water absorbed and multiplying this quotient bj

the shrinkage on drying. Elevation of tempera-

ture or of pressure diminishes both the colloidal

and the interposed water (water filling the spaca

between the particles), but the diminution of tie

latter is very slight as compared with that of the

former.—W. G.

Kaolins, clays, and bauxites; Variation of voluinul

under the influence of heat. A Bigot.

Comptes rend., 1921, 172. 854—867. (Of. supra.)

Samples of kaolins, clays, and bauxites were pon-

dered, sieved, mixed with water, ‘and compress^ in

moulds. The lengths of the samples were measured

from 0° C. at each successive 100° up to the tem-

perature at which they showed signs of fusion. Tl*

results are shown graphically and indicate that

bauxites, kaolins, and clays, which do not contain

any free silica, commence to contract below 1000° C-

Any clay or bauxite which expands below 1000° C.

contains free silica. Clays and kaolins when heated

rapidly puff up before reaching their melting-point,

but bauxites do not show this puffing. The s» elli»5

or puffing up is due to the volatilisation of silica w

silicates.—^W. G.

Heat losses of metallurgicdl furnaces. Eqsin.
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Jlass melting furnaces; Gas-fiTed . 8. G. Curd.

E.P. 159,559, 20.11.19.

Pwo gas producers are used and are operated alter-

lately, the gas being produced by passing a mixture

(f superheated steam (preferably at 800“ P. and

10 atm. pressure) and hot air through burning fuel.

[Tie gas and hot air are admitted simultaneously to

he melting tank, the flow of gas through the fur-

lace being periodically reversed in direction. The

team is generated and superheated by the waste

;asea, which also preheat the air. The gas is

lightly superheated before use.—H. S. H.

'jchrs or kilns; Annealing for glass and other

articles. S. and J. E. Laycock. E.P. 160,282,

19.12.19.

Ln annealing lehr having an internal endless chain

onveyor for carrying the material has the gas porta

onatructed to pass the heating gases into direct

ontact with the material being treated in the an-

lealing chamber. A regenerative chamber for the

;as is placed directly under the furnace part of the

ihr, so that the gas is preheated before it enters

he lehr and a better pressure of gas is maintained.

Vaste hot air from round and about the melting

urnace is collected and mixed with the gas before it

nters the lehr.—H. S. H.

'lass composition and articles made therefrom.

E. C. Sullivan and W. C. Taylor, Assrs. to The
Corning Glass Works. U.S.P. 1,369,988, 1.3.21.

Appl., 0.5.19.

1 GLASS contains silica, soda, and two divalent

aides in the molecular proportions of 100 of silica

0 at least 20 of alkali and at least 6 of divalent

aides.—H..S. H.

'lass; Method of and apparatus for removing strice

from melted . S. R. Soholes, L. W. Nicols,

and W. F. Kaufman. TT.S.P. 1,370,673, 8.3.21.

Appl., 8.10.19.

HE formation of striae in molten glass is prevented

y agitating the pot and its molten contents at a
niform temperature until complete mixing of

he constituents takes place. This is accomplish^

y providing means for moving the pot and its

antents around an axis inclined to the horizontal.

—H. S. H.

\efractory and ^electrical] insulating product and
process for the manufacture of same. G. L.
Dimitri and J. E. Delaunay. E.P. 142,512, 1.5.20.

Conv., 21.11.16.

NATURAL silicate of magnesium and a flux con-
sting of one or more natural or artificial multiple
licates (e.g., felspar) are mixed in the powdered
}ate, moulded or compressed, and after complete
Bsiccation cut or fashioned into the required form
ad baked at about 1450° 0.—H. S. H.

kaolin and felspar and resist temperature changes
more effectively than porcelain prepared by any
known process.—H. S. H.

Oven or kUn; Gas-fired for use in the manu-
facture of tiles, pottery, and other ware or other
purposes. J. H. Marlow. E.P. 159,522, 23.7.19.

Three heat-distributing conduits extend through-
out the length of the oven, and between the central
conduit and each of tlje side conduits wheeled car-
riers travel. Each conduit communicates with a
combustion chamber placed under it and is per-
forated so as to allow heat and gases to pass into
the interior of the oven. The air is heated before
entering the combustion chamber.—H, S. H.

China clay and other plastic materials; Drying of
. C. J. Grace. E.P. 159,525, 23.8.19 and

25.2.20.

The china clay sludge is pumped into a tubular
filter which is connected with a heated tubular dry-
ing chamber. The cake of olay is moved from the
filter to the drying chamber either intermittently
by means of a ram or oontinuously by conveyor
vanes.—H. S. H.

Glass; Method and apparatus for the manufacture
of . A. Ferguson, Assr. to F. W. Passmore.
U.S.P. 1,.371,084, 8,3.21. App!,, 7.9.20.

See E.P. 154,251 of 1919; J., 1921, 46 a.

Firing porcelain. G.P. 331,924. See X.

IX.-BU1LDING MATEBIALS.

Patents.

Cement matei'ialSf magnesite, and the like; Method
for hurning or ccdcining and apparatus there-

for. A. Hauenschild. E.P. 159,780, 28.4.20.

Tub charge is inserted with the fuel in the form of

a continuous vertical column, the mineral being in

direct contact with the fuel on all sides and
usual vertical alternations of fuel and mineral being

absent. An annular fuel shoot extends downwards
some distance into the kiln shaft and prevents the

fuel from mixing with the mineral. Air under
pressure enters by blast nozzles at the sides of the

kiln shaft. A cover on the shoot prevents the hot

gases from escaping without permeating the

mineral.—H. S. H.

Gypsum products; Process of ageing calcined

and product thereof. H. E. Brookby, Assr. to

United States Gypsum Co. U.S.P. 1,370,581,

8.3.21. Appl., 8.3.20.

A CALCINED gypsum product co.mprises a dry powder
of unset commercial plaster of Paris with a small

amount of water-soluble deliquescent substance in-

timately incorporated.—H. S. H.

'efractory articles made from china clay and
method of manufacture. The Osmosis Ck>., Ltd.,
B. Northall-Laurie, and W. R. Ormandy. E.P.
159,737, 22.1.20.

^ clay is brought into the sol condition by the
Idition of a suitable electrolyte, the coarser par-
pies are allowed to settle, and the fine clay par-

E
are separated from the suspension by electro-
ns or by precipitating the sol suspension by
8 of a solution of aluminium sulphate or other

fegulant. A slip is made from the purified clay and
» articles are cast from it. Tne treated clay will
l^r at a temperature between 1400® and 1500® C.,W the use of felspar is thus avoided. Grog oon-
^ng vitrified china day may be added to re-
Iw tbe firing dirinkage. Articles made in this

jy are more refractory than those prepared from

Plastic composition and process for making the

same. K. G Erwin, Assr. to International Bitu-

concrete Co. U.S.P. 1,370,637, 8.3.21. Appl.,

6.7,20.

A PLASTIC composition is produced by suspending a

mixture of mi
200-mesh sieve

sodium chlorid

bitumen, and adding pulverised sulphur to tbe

mass. The whole is agitated in a vat subjected to

suction and heated sufficiently to combine the in-

gredients and their derivatives. The composition

is then mixed with comminuted vegetable particles

of various sizes in sufficient quantity to fiill the pores

within and the voids between the vegetable par-

ticles and to coat and bind them together, and the

mass is agitated in a vat under the influence of

nerai dust or wnicn win pass a

, 60% being smaller than 0*02 mm.),
e, and sodium sulphate in preheated
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sustained heat and suction. After removing the

composition from the vat it is compact^^
g

Zcene’j cement; Afanu/ocfure of W. Hoskins,

Asst, to The Best Bros.’ Keene’s Cement Co.

U.S.P. 1,370,968, 8.3.21. Appl., 13.S.18.

Gypsum is ground very fine and passed continurrasly

at a tmiform rate through a rotary, internally-fired

kiln, after which it is mixed with sufficient hme to

neutralise all acidity.—A. R. P.

Beal-inmlating material and method of making

same. C. H. Bennett, J. F. Palmer, and F. V.

Wedlock, Assra. to Bentex Co. U.S.P. 1,371,016,

8.3.21. Appl., 18.6.20.

A BiexD, cellular, heat-insulating material is made

from a “dough ’’ having the following percentage

composition by weight;—Asphaltum, 27 0; infus-

orial earth, ll'O
;

magnesium carbonate, 5‘0
;
crude

rubber, 26-9; sulphur, 14-9; sulphur-treated corn

(maiae) oil, 2'6; petroleum tailings, 5'8; sodium bi-

carbonate, 6 0; alum, O'S. The mixture is h^ted

under pressure to a sufficient temperature and for

a sufficient time for vulcanisation. The material

is rolled while still hot and finally coaled. It main-

tains its rigidity at the ordinary temperatures of

artificial refrigeration.—H. S. H.

Mortar-forming material. P. Hartner.

1,371,762, 15.3.21. Appl., 1.8.19.

See G.P. 312,239 of 1917; J., 1919, 905 a.

U.S.P.

X-HETALS; HETALLUBGY, INCLUDING

ELECTRO-HETALLUBGY.

Iron, carbon, and oxygen: Chemical equilibrium be-

tween . A. Matsubara. Trans. Amer. Inst.

Min. and Met. Eng., Feb., 1921. 52 pages.

EgunJBBnjM compositions of the gaseous pha^ in

the system, CO-CO,-Fe, were measured at 863° Cv
1070° 0., and 1175° C. The systems, CO-CO,-FeO

(Fe) and CO-CO,-Fe.O, (FeO), were studied at

several temperaturee higher than 700*^ C., also sys-

tems containing iron carbide. At a temperature of

about 1200° C., under a pressure of 1 atm,, the dis-

sociatiou pressure of the carboniferous iron phase is

equal to that of carbon monoxide, and neither car-

burisation nor decarburisation occurs even in a

current of pure carbon monoxide. Lower tempera-

ture or higher pressure values increase the relative

pressure of carbon monoxide in the gaseous phase.

From the data obtained the existence of oxygen-

bearing iron is inferred, and the equilibrium condi-

tions are discussed with relation to case hardening,

malleable casting and blast furnace conditions.

—C. A. K.

Iron Influence of copper on the rate of solution of

in acids. F. K. Bell and W. A. Patrick.

J. Amer. Chem. Soc., 1921, 43, 452—465.

Expebiments with pure iron-copper alloys contain-

ing from 0-1% to 5 0% Cu showed that the copper

had a marked retarding effect on the rate of solu-

tion of the iron in 28'7 % hydrochloric acid, as com-

pared with pure reduced iron. The rate of solution

was determined by measuring the rate of evolution

of hydrogen from a polished surface of the metal in

contact with the acid. Mere contact with copper

wire had a marked retarding effect on the rate of

Bolutimi of pure iron, whilst platinum and^silver

were without effect. Experiments with 57% sul-

phuric acid gave erratic results. It is emphasised

that no conclusions regarding the behaviour of these

aUoys with dilute acids can be drawn from these ex-

perimente with strong acids. (C/. J.C.S., May.)
—E. H. B.

NUkel Bed; Static and dynamic tension tests on

. J. J. Thomas and J. H. Nead. Trans.

Amer. Inst. Min. and Mefe Eng., Feb., 1921. ij

pages.

An attempt to determine the relation between stati;

and dynamic tensile tests as measured by the worl

required to break test spMimens slowly in a tensik

testing machine, and rapidly, by means of a falling

weight. Using a nickel steel, tempered to varying

degrees of baldness, the results show that for hari

steel the total work of rupture is very low nndei

either a slowly or rapidly appM load. As ductilit

increases the work of rupture increases, am

ductility, as measured by elongation and reductioi

of area in the ordinary tensile test, is important a

an indication of stren^h as measured by worl

units. Experiments indicate that steel is in its tes

condition when quenched and drawn at a temperi

ture slightly lower than its critical point.—0. A. K

Ferromanganese; Manufacture of in th

electric furnace. B. M. Keeney and J . Lonergar

Trans. Amer. Inst. Min. and Met. Eng., Feb

1921. 36 pages.

CoMPARLsa blast furnace and electric furnace _pr

ductioii of ferromanganese, the same recovery (72;

of manganeee was made in the electric furnai

smelting ore containing 34'8% Mn as in the bla

furnace smelting 40% ore. The slag and stai

losses were practically the same in each case. C

the same grade of ore the electric furnace wou

show at least 6% greater recovery than the b!i

furnace, and at the present price of (mke,-fuel ai

power costa balance. In smelting oxide ore bett

operating results were obtained when any necessa

iron was added in the form of man^niferous o

rather than in the form of steel turnings. Anini

the general operating difficulties encountered wi

the electric furnace, formation of carbide was t

most serious. This tendency was modified by t

use of lignite as a reducing agent in preference

anthracite or bituminous coal and also by i

attempting to produce a slag containing less th

12% Mn. Intermittent charging gave bet

results than continuous working in so far as outp

power, and labour costs were concerned. Magnes

is preferred as a material for furnace- bottoi

though carbon and firebrick bottoms are in use.

a llW-k.w. furnace smelting 34'8% mangane^ (

and producing ferromanganese containing 73'

Mn, the power consumption was 4457 k.w.-hoii

and the electrode consumption 125 lb. per short t

—C. A. K

Gold: Extraction of from its ores. R. Paul

Chem.-Zeit., 1921, 45, 285—287.

Foe regulating the flow of pulp to the amalgamat

plates so as to ensure removal of heavy antimi

sulphide, whilst at the same time preserving f

ficient time of contact for amalgamation, a devic

installed between the tube-mills and the plates,

consists of a gutter bent twice at right angles
j

provided with cross-baffles which retard the ^

and cause deposition of coarse particles of &

Near the plates the gutter is expanded to u

width, and at this point an automatic regms

is inserted, which interrupts the flow of pulp

allow of amalgamation and then again aceclen

it to admit of the antimony sulphide being can

away. Experiments have shown tiiat ball milts

not very efficient in separating gold from its U;

gold apparently free was found to be enclo^

'

thin layer of quartz and contained only 12'5 -

actual free metal capable of amalgamation; '

stitntion of roller mills or tnmbler mills niu^

advantageous. To reduce loss of amalgam

the plates, a “ catcher ’’ consisting of a cas^

cup with rim and overflow is placed below t«

The slime enters by means of a central tube
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tny anwlgan ^adnall^ separates on the bottom of

the cup. It is periomcally transferred to a cast-

steel drum containing a few steel balls, in which it

is treated with frem mercury, and then washed

with water, and pressed to recover solid amalgam.
—W. J. W.

where P is the market price of 100 kg. of spelter,

B is the profit on every 100 kg. of zinc recovered,

K is the cost of 1 cub. m. of retort room, 8 is the

apparent sp. gr. of the ore, t« is the zinc and ti

the sulphur content of the ore. With oxidised ores

this simplifies to 0-085(P-E)-K/St,.—A. R. P.

Platinum and gold; Mieroaeopical detection of

in the Siegedand “ grauwacken." H. Schneider-

hiihn. Metall u. Ere, 1920, 17, 511—514.

The rock is a medium-grained grey sandstone with

a sericite binding material. It contains very thin

dark streaks running parallel to each other, which,

under the microscope, are seen to be enrichment

zones of heavy minerals, mostly zircon and rutile.

Sections of the mineral were cut and carefully

[polished by means of magnesia on a piece of flannel.

iDn viewing the prepared specimens under the

microscope in transmitted light a few bright yellow

particles of metallic appearance could be seen

which readily became grey and rough on adding a

small drop of mercury to the specimen, thus indicat-

ing gold. Platinum could not be detected with

sertainty in this manner. 150 g. of the finely

powdered rock was then treated with hydrofluoric

ind sulphuric acids for several days on the water-

lath. The residue, under the microscope, showed

iluish-white and yellow grains of platinum and
[old, which were confirmed microchemically as

lotaasium, rubidium, and thallium chlorplatinatea

*nd as thaHous chloroaurate respectively.—A. R. P.

'ine; Value of in the ore and the economic

basis of its recovery. Paul. Metall u. Erz,

1920, 17, 439-449, 475—578, 514-519; 1921, 18,

59-66, 126-135.

hb customary formula on which zinc ores are sold

I V=P (t-8)-K, where V is the value of 1000 kg.

f the ore, t is the zinc content % , P is the market
rice of one unit (=10 kg.) of spelter, and K is

bo returning charge. The latter varies with

he nature of the ore, and the author shows that

1 should be higher for roasted ores than for

»w blende in a proportion which is greater the

igher the sulphur content and the price of

lelter and the lower the zinc content of the

riginal ore. With equal returning charge the

llue of zinc in an ore per unit increases rapidly

ith the zinc content; on the other hand low-

rade ores may become of negative value when
16 price of zinc is low {cf. J., 1919, 18 a). The
love formula is examined from every point of view
id asons are advanced to show that it does not
iriy represent the value of an ore. Thus the
turning charge is the same for rich and poorer
es, while the proportion of free ” units is rela-

rely smaller with rich ores, and hence there is not
ch a great proportionate margin for losses, there-

re the richer ores are dearer than they should be
relation to the poorer. Again the cost of smclt-

g depends not on the amount of ore smelted, but
tbe capacity of the furnace, and this varies

jording to the apparent specific gravity of the
Krgc. No account of this is taken in the formula,^ of the value of the sulphur. The author there-

fe suggests two new fOTmulae, one for roasted and
h for unroasted ores. In the case of sulphide
a a 1 % loss of zinc on roasting is assumed and
>68 in weight of (ta - 15) % ,

where ts is the sulphur
itent of the ore. It is also assumed that 95% of
» sulphur removed is recovered as sulphuric acid
60° B. (sp. gr. 1'71). If the cost of roasting is

•roximately 15 M. per ton of roasted ore, while
fc of making a ton of sulphuric acid is 8'5 M.
I its selling price is 25 M., then the value of a
b (10 kg.) of zinc in the ore in M. ifl given by
equation

V=0‘08415(P-E)-(116-tB)K/100S.t,+
(0-66878283ta ~24‘275) /t«

Zinc; Sources of loss in the distiUaiion of , and
the mechanism of the volatilisation of the metal.

0. Miihlhaeuser. Metall u. Erz, 1921, 18, 1—22,

45—51.

Beoinnino with a new retort, the author carried out
a series of zinc distillations from roasted blende and
anthracite in a small experimental furnace and
tables are given showing the yield of metal and of

by-products together with the losses. The loss of

zinc in the low-grade residues was about 3% and
remained practically constant throughout the tests.

The loss due to escape of zinc vapours from the re-

ceiver was comparatively high with the first charges,

but eventually, after 10—12 distillations had been
carried out in the same retort, sank to an approxi-
mately constant figure of 1*2—r6%. The propor-
tion of zinc that ©scaped through the pores and
minute cracks in the retort was about 2—3% with
a new retort, but after several distillations the loss

from this source fell to 0’8—1*2%. The most
serious loss of zinc with new retorts appears to be
that due to combination of the zinc oxide with the
material of the retort with the formation of zinc

spinel. This loss may be as high as 25% or more of

the total zinc in the charge, but on continued use

of the retort it falls to an average of a little over
' 1%. The total average loss for the first eight

charges was about 19% and for the next ten 7%.
' The mechanism of the volatilisation of zinc is dis-

!

cussed and the need of research to reduce the losses

is emphasised.—A. R. P.

Brasses; Tensile strength of various at high

temperatures. F. Doerinckel and J, Trockels.

Int. Zeits. Metallogr., 1920, 12, 340-358.

Cbcra. Zentr., 1921, 92, IL, 553.

A NUMBER of tests Were carried out on brass

cylinders, 18 mm. diam. and 36 mm. high, in a

40-toti testing machine at various temperatures up
to 800° C. The test pieces were heated by enclosing

them in a resistance tube-furnace and the tempera-

tures were measured by means of a thermocouple

and, after testing, calorimetrically. The tensile

strength in general falls with rising temperature,

and at 8W° C. has a value only 1 that obtained at

500° 0.; only with a 58% Cu brass is a minimum
value reached at 700° C. The maximum value of

both the hardness and tensile strengths of the

copper-zinc series is obtained in the region corre-

sponding to the c-mixed crystal phase, i.e. with

alloys containing about 85% Cu. Alloys containing
67—72% Cu exhibit irregularities, which seems to

show that the a-brasses require further investiga-

tion.—A. R. P.

Tin ore; Electric smelting of . H. Krebs.

Motall u. Erz, 1921, 18, 77—78.

Tin ores become conductors of electricity at

moderate temperatures, so that by using large

pieces of ore as a resistance, sufficient heat can be

developed to melt it and reduce it to metal on the

addition of coal. It is not generally necessary to

add any slagging material, as the ore usually is

self-fluxing, nor is it necessary to protect the tin

oxide from going into the slag. It is preferable to

carry out the process in a trough furnace with a
low charging shaft and two or more electrodes

dipping into the bath. Qre and coal are charged in

as required and the metal is tapped from the

bottom until the hearth is nearly full of slag, which

j

should he rich in tin. This is cleaned by adding a
charge of coal only to separate its tin contents as

b2
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metal. In this way very pure metal may be ob-

tained and tbe tin content of the alag reduced to as

low as 0’3%, while the losses by volatilisation are

much less than by the reverberatory or shaft

furnace process.

—

A. E. P.

Copper-antimony system; The compounds Cu^Sb,,
Cu^Sb, and Cu^b in the . H. Eeimann. Z.
Metallk., 1930, 12, 321—331. Cbem. Zentr.,

1921, 92, I., 484.

The work of Carpenter (J., 1913, 979) brought
about changes in the copper-antimony equilibrium
diagram, but some points remained to be cleared up.
The present investigation has been confined to
alloys containing 25 to 33 atoms % Sb. The maxi-
mum of the melting-point curve lies not at 25 atoms

% Sb, corresponding with a compound Cu,Sb, but
at 29 atoms % Sb or the compound Cu,Sb, (m.p.
682° C.). This compound forms mixed crystals with
copper or antimony over the range from 18 to 33
atoms % Sb ; the saturated mixed crystals with 33
atoms % Sb undergo decomposition and form a
eutectoid at 27 atoms % Sb (430° C.).—E. H. R.

Bearing metals and their technological evaluation.

J. Czochralski. Int. Zeits. Metallogr., 1920, 12,

371—393. Chem. Zentr., 1921, 92, II., 552—553.

The mechanical properties and uses of various
bearing metais are discussed and compared, to-

gether with the technique of casting and testing the
finished alloys. Copper-tin bearing metals with
about 10% Sn consist of a single constituent, a-

CuSn, which contains generally all the other com-
ponents of the alloy in solid solution. As the suit-

ability of an alloy for use as a bearing metal depends
on ite Eeterogeneous structure, copper-tin alloys

that have been rendered homogeneous are not of any
use as bearing metals. The utility of a copper alloy

as bearing metal depends on the gradual wearing
away of tbe unevenness of structure, whereas that
of a tin bearing metal (white metal) depends
on the flexibility of the ground mass. Copper
alloys are more suitable for bearings that have
to withstand a considerable pressure, while
lead alloys are preferable if the pressure on the
bearings is small. Tin alloys occupy an inter-

mediate position, but they are better than those
containing calcium or barium instead of tin. These

j

latter are difficult to prepare on account of the
readiness with which they oxidise. It is recom-
mended to cast these alloys at a temperature of
200° C.—A. R. P.

Beusler’s alloys.
_
II. Magnetic meamrements of

Heusler^s aluminium-manganese bronzes of high
iron content. 0. von Auwers. Ann. Physik,
1920, 63, 867—899. Chem. Zentr., 1921, 92, I.,

485. (C/. J., 1920, 27 a.)

Addition of iron, from 13'5 to 18%, to aluminium-
manganese-bronzes does not appreciably affect their
magnetic behaviour. It is possible that the man-
ganese content is more important than tbe iron con-
tent. At low temperatures the magnetisability of
the Pe-Al-Mn-bronzes generally increases. With a
bronze containing 9'2% Al, 17 8% Mn, 135% Fe,
and 59'6% Cu, the opposite effect was observed at
-190° C., but not at -78° C.—E. H. R.

Dental amalgam; Volume changes in a as a
result of a transformation at 70° C. A. W. Gray.
Phys. Rev., 1920, 15, 524—.525. Chem. Zentr.,

1921, 92, 11., 552.

On heating dental amalgams that had been allowed
to harden to their transformation points, those
containing several per cent, of zinc rapidly formed
crystals, while those frbh from zinc showed no
change. Freshly prepared amalgams, on the other
hand, showed the crystal formation in all cases.
The cry.stals consisted of hexagonal nlatea belonging

to tbe hesaMnnl or orthorhombic system. 13ie tem-
perature-vorume curve for the zino-free alloys risej
in a strai^t line to a maximum at the transforms,
tion point, rapidly falls to a minimum, and thejj

rises sharply for a short distance, after which a
further fall takes place. On re-heating a similar
curve is obtained, except that tbe change point is

not so strongly marked, especially with alloys win
a low silver and high copper content. Amalgams
that contain zinc give a curved line up to the change
point, after whi^ the line rises rapidly. This
rapid expansion ceases after several hours or if tie
temperature is kept oonstant allowed to fall

—A. R. P.

Aluminiutn-mercury alloys
; Electromotive behaviour

of . R. Kremann and R. Muller. Z. MetallV
1920, 12, 289—303, Chem. Zentr., 1921, 92, t

'

482-483.

Aldxiiniuii amalgam was best prepared using a

I

solution of mercuric chloride. The E.M.P, of celJi

of the typo, Hg/O-lJf KA1(S0J,/Ali Hgy, was
measured. The potential of mercury against tie

normal calomel electrode was +0'2, that of atu.

minium -0'82 (constant values oonid not be sb.

lained on account of the formation of surfaee
layers) and that of tbe amalgam -1'314 to -Tijj
volt, almost independent of the composition. Tlf

results indicate the formation of a compound of

mercury and aluminium, the composition of whidi.

could not be determined. Similarly, ih oombiii-
tiona of the type Hg/0’1J7 Nal in pyridine /AliHg,
the potential of tbe amalgam is, independent of in

composition, about 0'25 voltless “ noble ” than list

of aluminium.—E. H. R.

Magnesium^mercury alloys; Electromotive b
haviour of . R. Kremann and E. Miillei

Z. Metallk., 1920, 12, 303—312. Chem. Zentr

1921, 92, I., 483.

The potential of pure magnesium, as determine
from the combination, Pb/0'5 to I’OJV MgSOJMg
is -T48 to -1’68 volts. Slight amalgamatioi
brings the value to -1'71 to -1'79 volts. Magne
sium and mercury readily combine at the boilin

point of the latter. Magnesium amalgams wlei

exposed to the air quickly become covered will

brownish-black skin of MgO, Mg(OH)j, and MgCO,
coloured with finely divided mercury; oxidatio)

also occurs in a desiccator. Traces of magnesiun
bring the potential of mercury to a value 0'3 vol

less “noble" than that of magnesium; this vahf

persists up to 85 atoms % Mg, then rises a turtlfi

O'17 volt to a maximum at 91 atoms % Mg, after

wards falling again. The maximum may be duet
a compound, Mg,,Hg, less “noble" than eitbe'

component, which is solid at ordinary temperature
and forms mixed crystals with magnesium and pro

bably with mercury.—E. H. R,

Alloys of magnesium with lead and cadmium; Eki-

tromative behaviour of . R. Kremann sjl

J. Gmachl-Pammer. Z. Metallk., 1920, 15

403-406. Chem, Zentr., 1921, 92, I., 484.

Extbeiiients on the E.M.F. of the combinati®
Pb /O'S molar MgS04 / Pb^Mg j__ indicate *
existence of a compound PbMg,. idloys with 0-33

atoms % Pb have practically the potential of P'"
magnesium, those with 33 atoms % Pb np to nearlj

pure lead have a potential only 0T4 volt “ nobler

The heat of formation of the compound is therefor'

relatively small. The compound rapidly d®?®'

poses in air to a black metallic powder consistij'f

of black maCTesium suboxide, lead, and, probaWf

lead Buboxide. Similar experiments with
sium-cadmium alloys agree with the equilibrio’

diagram for these alloys, indicating the existe**

of a compound MgCd O'lO volt “ nobler ” 1*”'
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magneeitim, 0*86 volt lew noble ” than cadmium.
This compound also disintegrates quickly in air.

—E. H. B.

Metallv/rgkal furnaces; Basis of the heat losses of
. P. EfMin. Metall u. Erz, 1920, 17, 46^

475; 1921, 18, 37^, 78—88, 99—104.

A THEOBBTiCAL and mathematical investigation into

the factors governing the loss of heat by radiation

and convection from furnaces. The four factors

governing the magnitude of the losses are the shape
of the furnace, the nature of the materials used
in its construction, the difference in temperature
between the inside and outside surface of the
walls, and the time consumed by a unit charge
in passing through the furnace. For every furnace

on steady work there is a lower limit to the amount
of heat lost by conduction, and this amount can-
not be reduced by thickening the walls. If the

,
charge completely fills the furnace, less heat pro-
portionately is lost than if it only partly does so,

while a large furnace loses relatively less heat than
a smaller one. The ideal form for a cylindrical

furnace is one in which the height is equal to the
diameter; for a rectangular furnace, a cube; and
.for a prismatic furnace, one having its height
equal to the cross-section. A method of deter-

mining the heat conductivity of furnace bricks is

idescrih^ed, and a table is given showing the

r results obtained at various temperatures for the
iprincipal varieties of firebrick.—A. R. P.

: Patents.

Steel: Eigh-speed . C. M. Johnson. U.S.P.
1,370,020, 1.3.21. Appl, 12.12.19.

A STEEL containing C 0*20—0*75%, Si 0*35—0*80%,
Mn 0*a5—0*55%, W 12—18%, Or 3—5%, V 1*1—
1*5%, Mo 0*25—1*0%.-J. W. D.

Iron; Method of making wrought . J. Aston,
Assr. to A. M. Byers Co. U.S.P. 1,370,622,
8.3.21. Appl., 14.11.19. Renewed 30.6.^.

Molten metal from a steel-making process is

granulated {e.g., by dropping vertically) and
caused to fall into a bath of iron silicate slag in

a container of such shape that a coherent ball or
sponge of mixed metal and slag is formed below the
level of the slag bath.—C. A. K.

Iron and steel: Method of and apparatus for the
production of . E. Riveroll, Assr. to Cali-
fornia Electric Steel Co. U.S.P. 1,370,915,
8.3.21. Appl., 12,5.19.

RON OBE is heated by means of reducing and
urburising gas under such conditions as to
emperature and time that part of the ore is

educed to carburised sponge iron and the other
art is unchanged; the reaction is completed by
eating the mixture thus formed to complete the
eduction and melt the reduced iron.—B. V. S.

'erro-chromium
; l^roducing low-carbon . F.

KruppA.-G. E.P. 145,709,26.6.20. Conv., 27.7.16.

[iGH-CABBON ferpo-chromium is introduced in
lolten form into a converter and blown for a longer
r shorter period according to ch© carbon content
esired.—J. W. D.

erro-chrome alloys; Production of —— . W. B.
Ballantine. E.P. 159,568, 24.11 and 18.12.19,
and 13.1.20.

i CHEOMiuM compound, e.g.f chromite, is reduced
7 ^ cheap reducing agent, such as calcium
plbide, and the resulting crude molten alloy sub-
pted to the action of an oxidising blast in a
Nsemer or like converter. The chromium content

I
refined alloy is adjusted, before or after

ppping from the converter, by means of a thermo-

reducing mixture containing a chromium com-
pound.—J. W. D.

Electrodes; Arc-welding . Wilson Welder and
Metals Co., Inc., Assees. of J. Churchward. E.P.
148,265, 16.12.19. Conv., 21.7.19,

A PiLit of rust is formed on the cleaned electrode
rod by immersion in acidulated water, and the rod
is then dipped in milk of lime and dried, the dip-
ping process being repeated until a deposit of sum-
cient thickness is obtained. After baking at 300° F.
(150° C.) the rod may be drawn through a wire-
drawing die to the required size. The lime coating
becomes incorporated with the porous oxidised sur-
face of the metal, and is not detached by subse-
quent abrasion or bending of the electrode.

—C. A. K.

Electrodes for electric arc icelding. H. Ogden, and
The British Arc Welding Co., Ltd. E.P.
159,742, 24.1.20.

A BABE electrode is coated uniformly with a flux
paste containing not more than 5% of glue or casein
by inserting it through an adjustable hole in the
end of a rectangular vessel containing the flux
mixture. The paste is of .such consistency as not
to extrude through the hole in the containing
vessel.—C. A. K.

Furnace for subjecting ores or other materials to
the action of gases, or the like. British Oxygen
Co., Ltd., S. W. Bray, and 1. H. Balfour. E.P.
159,530, 9.10.19.

An inclined retort extends through a furnace pro-
vided with gas burners or other means for heating
the retort. The material to be treated is into
the upper end of the retort in definite quantitie.?
from a hopper by means of a eliding or plunger
valve. A similar device allows the discharge of the
heated material into a closed receiver. Scoops fixed
to a rotating longitudinal shaft agitate the material
in the retort, and the required atmosphere is ob-
tained by passing a suitable gas into the lower end
of the retort and providing an outlet at the upper
end.-C. A. K.

Copper alloys. Sir W. G. Armstrong, "Whitworth,
and Co., Ltd., C. J. G. MacGuckin, and 0.
Smalley. E.P. 159,537, 24.10.19.

Alloys containing Cu 80—91^, AI 7—10%, Mn
1—6%, Fe 1—4%, retain their strength up to
450° C., and are especially suitable for the manu-
facture of turbine blades.—J. W. D.

Tin; Purification of or production of tin salts

from crude fin. J. J. Collins. E.P. 159,659,
10.12.19.

lui'UKii or crude tin, in a more or less finely divided
state, is subjected to the action of stannic chloride,

whereby the tin is dissolved and stannous chloride

produced, and chlorine gas ie injected into the
latter so that it continuously absorbs chlorine and
gives it up to the metallic tin for the production
of further quantities of stannous chloride.

—J. W. D.

Solder. A. H. Phillips and C. G. Arnold. E.P.
159,797, 13.7.20.

A SOLDER (m.p. 257° C.). especially suitable for use
with cast iron, has tne composition 2*2% Co,
10*0% Cu, 0*6% Ag, 0*6% Sb, 86*6% Sn. The cobalt
is melted first, and the other metals are added in

the above order.—0. A. K.

Tungsten [-silicon] alloy. The British Thomson-
Houston Co., L^. From General Electric Co.
E.P. 160,373, 17.4.20.

TuNasTic acid, containing a small quantity of
silicic acid, is mixed with sufficient magnesium to
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reduce the eilica, and the mixture is heated in

hydrogen. Alternatively the mixture of tunmtic
acid and silica inay be r^nced in hydrogen, and the
resulting X-metal (cf. E.P. 165,851; J., 1921, 285 a)

mixed with the requisite quantity or magnesium
powder to reduce the silica and again heated. In
either case the magnesium oxide is extracted from
the metal powder hy means of hydrochloric acid.

The resulting metal, containing 1—3% Si, when
worked into wire gives a filament that does not sag
and shows great resistance to shock.—^A. fi. P.

Tungsten; Extraction and recovery of . A. G.
de Golyer and A. E. Lund. U.S.P. 1,335,277,
30.3.30. AppL, 11.5.16.

The powdered ore is heated and agitated with an
alkali hydroxide r.r carbonate solntion, and a salt

of calcium, barium, mercury, lead, or silver is added
to the filtered alkali tungstate solution to precipi-
tate an insoluble tungstate.

Aluminium; Process for making yorcdered or granu-
lated . L. B. Tebbetts. TJ.S.P. 1,327,743,
13.1.30. Appl., 4.12.17.

Awminitom is heated above its melting point and
then agitated while it cools. The metal is very
brittle at temi»ratures just below the m.p., and can
be readily disintegrated.

Manganese-silver ores; Treating . L. W.
Austin. U.S.P. 1,327,974, 13.1.20. Appl., 14.4.19.

Refkactoht manganese-silver ores are rendered
much more amenable to cyanide treatment if they
are mixed with pyrites and sulphuric acid, and
the product washed with water.

Ore concentration. B. H. Bosenbach, Asir. to
E. M. Bosenbach. U.S.P. 1,350,364, 24.8.20.
Appl., 16.11.17.

A MODmcATioN of the flotation process in which the
ore pulp is treated with a gaseous modifying agent
such as coal gas or other gas obtained by distillation

which has been previously treated with water to
remove soluble matter and which effect® dotation of
certain constituents of the ore.—A. R. P.

Flotation of minerals, (a) C. L. Perkins, (a) (c)

R. E. Savre, Asers. to Metals Recovery Co.
U.S.P. (a) 1,370,357, (a) 1.370,366, and (c)

1,370,367, 1.3.21. Appl.t (a) 13.7.20, (b) (c)

2.7.20.

Afiek an addition to the mineral pulp of a small
quantity of (a) .terpene hydrate, (a) a dibydric
alcohol, or (c) a thio-aldehyde compound, a flota-

tion operation is carried out.—C. A. K.

Flotation of mineraU. R. E. Sayre Assr. to Metals
Recovery Oo. U.S.P. 1,370,843, 8.3.21. Appl.,
2.7.20.

A SMALL quantity of a ketone condensation product
is added to mineral pulp to assist in the mineral
concentration during a subsequent flotation opera-
tion.—C. A. K.

Precious metals; Process for extracting . C. P.
Priest. U.S.P. 1,352,832, 14.9.20. Appl., 21.8.19.

Ores or sand® containing precious metals are
ground in a solntion of sodium chloride, then mixed
with a solntion of a mercury compound {e.g., mer-
curic chloride), and the resulting slime electro-
lysed to produce hydrogen and effect amalgamation
of the metal.

Alloy. T. Kosngi. U.S.P. 1,369,818, 1.3.21.
Appl., 30.6.20.

Ah alloy containing Cn 75—90%, A1 7—12%, Ni
3-7%, and Fe 1—6%.—J. W. B.

[Alloy /or] production of gears. B. D. Babsoi
Assr. to Baush Ma^ne Tool Co. U.B.P’
1,371,214, 15.3.21. Appl., 3.3.20.

An alloy containing alnmininm about 94%, mag-
nesium about 0'S%, manganese, and copper is suh
jected to excessive working, then heat^ to about
500“—625° C., and quenchM.

—

Vf. J. W.

MetaUie oxides; Reduction of . C. M. Johnson
U.S.P. 1,370,021, 1.3.21. Appl., 9.6.20.

The reduction of the oxide is effected by smelting

in the presence of both ferrosilicon and ferro-

chromium.—J. W. B.

Leach liquor;. Treatment of . C. R. Hayward,
H. M. Schleicher, and F. 0. Stillman, Assrs. to

Moa Iron and Development Corp. U.S.P

I,370,646, 8.3.21. Appl., 8.12.19.

A SOLUTION containing the sulphates of metals of

different valencies is first converted into a chloride

solution, and the metaU are then selectively pre.

cipitated by suitable reagents.—A. R. P.

Metal surfaces; Ornamenting and protecting

0. Hommcl. U.S.P. 1,370,967, 8.3.21. Appl,,

16.5.18. Renewed 5.8.20.

A SOLUTION of a metallic salt is applied to tlie

surface of a metallic article containing aluminium
so as to produce an even coating of the salt thereon,

The article is then heated to such a temperature

that the aluminium reduces the metallic salt witi

the formation of a coating of the metal which

adheres to the underlying metal.—A. R. P.

Nichel-plaimg. T. A. Edison. U.S.P. 1,371,411,

15.3.21. Appl., 17.6.19.

A NICKEL SULPHATE solutioB is used 88 an electro-

plating bath, and portions of it are continuousl.r

withdrawn, treated with nickel hydroxide, and

returned to the bath.—A. R. P.

Lead-coating process. R. J. Shoemaker, Assr. lo

Leadizing Co. U.S.P. 1,371,445, 15.3.21. Appl.

11.12.20.

A PERMANENTLY adherent coating of lead is formed

on iron or steel articles by immersing the metal in

a solution containing not less than 35% of lead

acetate.—C. A. K,

Briquetting [inefal fragments']. 0. C. Duryea and

M. C. White, Assrs. to American Briquet Machint

Co. U.S.P. 1,371,671, 15.3.21. Appl., 14.2.17.

Small metallic fragments are pressed into an

approximately solid mass by applying a compara-

tively mild pressure. A high pressure is then

exerted by explosive force, whereby, the metal

becomes practically welded together.-^. A. K.

Substances sensitive to oxidation; Process for heat-

ing or firing e.g., iron, steel, porcelain, ii»d

the like. H. Koppers. G.P. 331,924, 14.5.18.

The articles are heated hy means of gas, the quan-

tities of gas and air used being so regulated tlw'

in the immediate neighbourhood of the articles a

reducing atmosphere free from carbon dioxide is

maintained. Iron articles are given a protectiw

coat of clay and graphit© or other carbonaceous

material that will not carburise the iron, whih

porcelain articles that are burnt in saggers aw

covered with a quantity of specially-prepared noon

charcoal. This method prevents the scaling, “

iron or the discoloration of porcelain durinl

heating.—A. R. P.

Iron and phosphorus; Recovery of from sluji

from iron-melting. Eisen- iind Stahlwerk HoesM

A.-G. G.P. 332,118, 24.6.19.

The molten slag is treated with chlorine or
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chlorine and carbon monoxide together or sueces-

eirelT and the snWimed iron chlorides are collected

in a «)oled receiver. The residue may be used as a

fertiliser, or worked up for the recovery of its phos-

nlmnis content by mixing it with carbon and heat-

the mixture to 700°—800“ C. while passing

cUorine or carbon monoxide and chlorine through

it whereby chlorides of phosphorus are evolved and

condensed in suitable receivers. The original slag

may alternatively, be mixed with carbon and

treated with chlorine when, according to the con-

ditions under which the treatment is carried out,

[iron or phosphorus chlorides are evolved.—A. B. P.

4!uminiu«K Process tor deomdising and refining

Process for deoxidising and refining

cooper. A. Strasser. E.P. 141,324 and 142,441,

24.12.19.

Conv., 9.4 and 26.4.19.

Bee V S.P. 1,348,457-8 of 1920; J., 1920, 631 A.

Alloys. P. Milliken. E.P. 160,708, 6.7.20.

Bee U.S.P. 1,354,988 of 1920; J., 1920, 754 a.

Ores and other materials; Method of and means for

treating finely-crushed . E. T. Middlemiss.

U.S.P. 1,370,898, 8.3.21. Appl., 20.5.20.

3ee E.P. 158,320 of 1919; J., 1921, 223 a.

Slectro-depositian; Manufacture of plates or sheets

tjy . S. 0. Cowper-Ckiles. E.P. 160,554,

22.12.19.

Xl.-ELECTB0'CHEHISm.

loron. Meyer and Zappner. See VII.

Heating coils. Sligh, jun. See XXIII.

leparating mercury and copper. Bottger. See

;
XXIII.

Patents.

'lectrolysers. E. Pechkranz. E.P. 146,184, 25.6.20.

Conv., 27,6.19.

s an electrolyser in which the surface of the clec-

rolyte is open to the atmosphere, parasitic eicctro-

fsis on the edges of the electrodes is prevented by

nploying vertical electrodes alternating with

jrtical diaphragms and united integrally there-

ith. The electrodes are mounted in a grooved

ame, but do not extend to the lateral and lower

iter edges of the frames, which are immer^ in

le electrolyte. The block of electrodes carried by

ie frames is surmounted by a multicellular cover

ade of insulating material and serving as a

parating chamber for emulsions and as a collecting

lamber for the gases evolved.—J. S. Gr. T.

ectrolytic cell. L. "W. Chubb, Assr. to 'Westing-

house Electric and Manuf. Co. U.S.P. 1,348,207,

3.8.20. Appl., 4.4.17.

TE cell comprises a container of “ film-forming
iterial ” (e.g., aluminium, tantalum, magnesium)
d a number of electrodes of the same material
anged in an electrolyte, alternate electrodes
ng connected with terminals of opposite polarity.
:h outer electrode has a superficial area about
i-half that of au intermediate electrode.

l-proof and insulating materials. F. J. Harden.
:.P. 159,956, 4.12.19.

^id-resisting, insulating material Is made by
Hting together abont 10 pts. 1^ weight of asphal-
b and 5 pts. of coal tar pitch, grinding the cold
ptare and mixing therewith 2 pts. of flowers of
phur, 4 pts. of pumice or other inert powder,

f™’
silicate of iron or other metal, 3 pts. of

|Pblack or finely divid^ carbon, and 1'5 pts. of
n wax. The whole is damped with petroleum

and heated for about hr. to a tempereture not

exceeding the melting point of sulpbor. The
material may be employed in the manufacture of

boxes or containers for electric batteries.

—3. 8. G. T.

Fireproof insulating masses from silicates and com-
bustible substances; Preparation of . L.

Kern. G.P. 331,026, 30.10.19.

Mineral acids or their salts, excepting aluminium
salts or alums, are added before or after mixing
the combustible substance with silicates, and the

mixture is thereafter formed, dried, and burnt in

known manner. The mineral acids or their salts

are dissolved in water and added, in quantities of

O'l—0*5%, to the coal or to the mixture of coal,

carbonaceous matter, and silicates.—A. do W.

Electric furnaces. E. C. R. Marks. From ScoviU
Manufacturing Co. E.P. 160,082, 15.3.20.

In a furnace working on polyphase current de-

livered to the charge by electrodes disposed so as

to produce an inner rotating magnetic field, and
a weaker outer magnetic field between the elec-

trodes and the furnace wall, an additional magnetic
field rotating in planes parallel to the surface of

the molten charge is produced by connecting the

electrode leads with bus-bars carried down the

sides of the furnace and supported either inside

or outside the furnace casing. The effect of this

field is increased by employing a distributed current

carrier comprising a number of bus-bars, which may
extend underneath the charge. The additional

field, according to its direction, co-operates with

either the inner or outer fields, whereby the

efficiency of heating and mixing of the charge is

increased.—J. S. G. T.

Electric furnace for calcining magnesia and for

similar purposes. F. S. Newall. E.P. 160,231,

9.12.19.

Within a vertical cylindrical retort is a central

.stationary cylindrical resistance element, forming

an annular chamber through which the material

to be calcined travels in direct contact with the

resistance element. The retort is supported by a

carrier mounted on rollers, and means are provided

for imparting a rotary or vibrating motion to it.

An internal screw or the like within the retort

retards the fall of the material to be calcined and

ensures thorough agitalion.—J. 8. G. T.

Electric furnaces; Electric system, for . H. A.

Greaves and H. Etchells. U.S.P. 1,370,016,

1.3.21. Appl., 12.9.18.

In an electric furnace with three, or a multiple of

three, upper electrodes, and a hearth forming an

electric resistance, combined with the “ inverted

star ” system of three-phase transformer grouping,

the insertion of a fourth transformer between the

common terminal junction of the secondary wind-

ings of the original three transformers and the

hearth electrode connexion, provides a means of

varying the amount of electrical energy used for

heating the hearth.—W. J. W.

Electric furnace. W. R. Clark, Assr. to Bridgeport

Brass Co. U.S.P. 1,370,632, 8.3.21. Appl., 8.9.19.

A 0CMBU3TI0N chamber is arranged in the upper

part of an electric furnace of the induction type

provided with a secondary circuit below the upper

surface of the charge, in order to prevent chilling

or incrustation of that surface.—J. 8. G. T.

Storage batteries; Filling for Idryl . C. A.

Allison. From 8. Narahayashi. E.P. 160,317,

8 .1 .20 .

A iTLLiNO for dry storage batteries consists o! 70%

1
of pumice-stone powder freed from metallic com-
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pounds and 30^ of shredded asbestos or mtrated
cotton. Hie filiins is packed between the battery
plates and soaked with a solution of sulphuric

acid.--J. S. G. T.'

Storage hatiery; Electric . C. J. V. Fery.

U.8.P. 1,371,746, 15.3.21. Appl., 24.3.19.

A LEAD negative electrode is arranged horisontaily

at the bottom of a lead jar containing a “ fixed ”

solution of sulphuric acid, and a positive electrode

of lead peroxide is arranged vertically above tbe
negative electrode. The horizontal cross^ectional
area of the positive electrode is such that, during
the charging operation, an upward movement of

SO« ions occurs throughout the height of the jar,

whereby tbe concentration of the acid is maintained
constant, and the gases evolved at the negative
electrode may escape without reacting with the
positive electrode.—^. S. G. T.

Siorag e-battery separator. G. Steerup, Assr. to

U.S. Light and Heat Ck>rp. U.S.P. 1,370,064,
1.3.21. Appl., 7.6.19.

Wood is treated so as to increase its porosity, and
is then impregnated with ammonia gas. The free
ammonia is volatilised and the wood treated with
steam at such a temperature and for snch a time
as would injure the cellular structure of untreated
wood.—J, S. G. T.

Two-solution method of . [Afanu-
factwre of electrolyte for dry cells.] W. B.
Schulte, Assr. to Burgess Battery Co. TJ.S.P.

1,370,056, 1.3.21. Appl., 10.6.20.

A PASTE for use as electrolyte in a dry cell is pre-
pared by adding a solution of zinc chloride and
ammonium chloride in water to a suspension of

starch in a solution of zinc and ammonium
chlorides, whereby gelatinisation of the electrolyte

is effected.—J. S. G. T.

Electrolytic gas-generator. 1. H. Levin, Assr. to
Electrolytic Oxy-Hydrogen Laboratories, • Inc.

U.S.P. 1,373.442, 22.3.21. Appl., 22.5.17.

See E.P. 127,937 of 1918; J., 1919, 587 A.

See also pages (a) 288, EUcirical separation of dust
from gases (G.P. ^1,143). 299, Citric acid (U.S.P.
1,871,789). 300, Aifrous (G.P. 331,040). 302,
Colloidal metallic oxides (G.P. 332,^30). ^3, 7n-
sidating products (E.P. 142,512). 307, Electrodes
for welding (E.P. 148,265 and 159,742). 319, Oxi-
dising nitrogen (E.P. 15&,709); Water-treating
apparatus (U.S.P. 1,371,814). 322, Immunising
serum (E.P, 104,688). 323, Mectrolytic treatment
of organic subifance^ (G.P. 310,023).

XII.-FATS: OILS; WAXES.
Tallows used for launching ships. 3. 3. King-

Salter. Inst. Naval Arch., 18,3.21. Engineer-
ing, 1921, 111 , 405-407.

Expbsisients carried out on five samples of tallow
showed that the gradients of the temperature-hard-
ness and temperature-compression curves were pro-
portional to the titre tests (solidif. pt. of insoluble
fatty acids). The samples examined had the fol-
lowing titre Values; mutton tallow with 15% of
Etearine, C.

;
mutton tallow, 48-1° C. : beef

tallow, 46'1° C. ; beef tallow and “ C ” grade beef
tallow, 48'25° C.

;
" C ” grade beet tallow, 42 2° C.

Hardness tests were carried out in a modified
Brinell tester, in which a steel ball §' in diam. was
crushed into the surface of the tallow by the impact
from a weight of 0'25 lb, falling a distance of 6’ on

j

t< a steel rod or piston in contact with the upper
j

surface of the ball. Depth of sinkage was registoed
directly by a lever acting from a collar on the piston

T>
reading to O'OOl* by means of a vernier.

Both hardness (expressed in arbitrary units) and

compression (in tons per sq. ft.) were found to 1

proportional at a number of temperatures belo
the titre figure to the titre number, and the hari
ness test is recommended for ascertaining the sui

ability of tallows for launching purposes. The loa.

sustaining power and also the titre value of an ui
known tallow can be conveniently deWmined b
interpolation from reference to curves correlatin
these figures on known samples. The load-sustaii
ing power at different temperatures may similirl

be interpolated. Purified recovered tallow is ur

satisfactory owing to its brittle and crumb]
character. As a lubricant for use between th

general ways and the sliding way, a mixture o

“Vaxel” (a lime-resin-oil soap softened wiU
mineral oil) and soft soap proved the most eS
cacions in inhibiting amalgamation of the talloi

surfaces. The effect of boiling a natural tallow fd

4 bra. was to increase the hardness,^ the hardnesi

factor falling irom 101 units to 71 units (a hardnes
factor of eero on the scale corresponding to an

actual hardness of infinity).—A. de W.

Oxidation oj paraffin wax. (1) Fischer. (2) Fischer

and Schneider. (3) Schneider. (4) Schneider aij

Jantech. See 11a.

Monian wax. Fischer and Schneider. See IIa,

Patents.

Fatly acids in fats and oils; Neutralisation of—
E. R. Bolton and E. J. Lush. E.P. 159,58:

28.11.19.

The frw fatty acids in an oil or fat are neutralissi

by subjecting the oil or fat in an inert gas to tii

action of th6_ chemically equivalent proportion li

mono- and di-glycerides of the tatty acids sepu-

ately prepared, at a temperature of, e.g., 250° t

for about 3 hrs. The neutralised product is sal*"-

quently heated in vacuo in the same reaction vesf

to evajmrate the water chemically formed. 11

neutralised oils can be refined by ordinary pii

cesses, c.p., for the production of edible oils.

—A. de IV.

Fat; Manufacture of from, spent sutphiti

cellulose lyes. W. Jeroch, and rteichsausschie

fiir pflanzl, u, tier. Oele und Fette Ges. E.P

146,430, 3.7,20. Conv., 24.1.17.

See G.P. 305,091 of 1917; J., 1920, 663 A.

Fat and glue-water. E.P. 137,842. See XV.

XIIL-PAINTS; PIGMENTS; VARNISHES

i

RESINS.

I

Uesins used for making varnishes; Characten i

I

. P. Nicolardot and C. Ooffignier. ChiiQ.«'
' Ind., 1921, 5, 150-156. (67. J., 1911, 815.)

An apparatus for determining the relative
ness of different resins consists essentially of a

port for a test-block of the resin and a verti»

weighted rod carrying at its lower end a steel Iwi

which presses on the surface of the resin. U-sual*'

the ball has a diameter of 2 mm. and the rodi

weighted with 5 kg.
;
the diameter of the

sion made in the resin is measured after 5 secs,

again aftw 10 mins., or at other periods
which the pressure is applied. The test is appli^

at 0® C. or at 26° C. Resins are classified as

lows: — Hard resins: Zanzibar, Madagascj^

Demerara. Semi-hard resins: Congo, Bengne^

Cameroon^ Angola red, Eassel, I^zil,
white, Sierra Leone. Soft resins: Aucov^
Klaineana. Eopea odorata^ S. dealhata.
Yellow amber, cloudy amber, kauri, Manila,
anac.

—

Vf. P. S. .
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iChtm-oleoresin of Boswellta serrata; Extraction of

turpentine, resin, and gum from the ufiih-

out the use of solvents, G. J. Fowler and M. A.
Malandkar. J. Ind. Inat. Sci., 1921, 4, 27—42.

The turpentine is first removed from the oleoresin

iby distillation with wet steam. The yield amounted

ifco 8—9%, and the oil, which was pale yellow, had
jbhe following constants: ep. gr. 08435 at 30^ C.,

fo]p=+4® fraction distilling below 160° C.

bl%, 160°—180° 0. 14‘4%. The gum-resin remain-

,ng after the removal of the turpentine is

leated with about three times ita weight of

vater in an autoclave at 30 lb. pressure,

rhereby the hydrated resin rises to the surface

md solidifies on cooling, whilst the gum forms

i flocculent precipitate or mucilage on the

K>ttom of the vessel. The resin after dehydration

ly heating to about 130° C. forms a brown trans-

iiarent mass, amounting to 54% of the original

^m-resin and not differing appreciably in api)ear-

mce from that extracted by a solvent. It has the
ollowing constants : acid value 51‘6, saponif. value

1*3, iodine value 108‘1, The gum. on drying

orms a dark grey mass, amounting to 23% of the
riginal gum resin. It forms a mucilage with water

i but feeble adhesive power.~G. F. M.

'olophony; Constitution of the resin acids of .

A. Griin. Z. Deuts. Oel- u. Fettind., 1921, 41,

49—52. Chem. Zentr., 1921, 92, I., 496.

'ROM a consideration of earlier experiments (cf.

1919, 506 a), the author considers that abiotic

cid does not contain two double bonds, but, like

inene, one double bond and a bridge linkage. A
>rrauia is proposed which is claimed to explain
3tter than those hitherto suggested the known
roperties of the compound and to be in conformity
ith its origin from p inene. The formation of
jietic acid takes place by union of one molecule
ich of o- and /J-pinene, and subsequent oxidation
: a methyl to a carboxyl group. By different modes
f combination of the two molecules of pinene, a
ries of abietic and pimaric acids could formed
jd others could be formed in an analogous manner

“om campbene or fenchene.—A do W.

ow-temperature tar. Fischer and Ehrhardt. See
III.

Patents,

'Concrete paint or] composition impervious to oil,

spirit, water, and the like. Anti-corrosive paint
composition. C. H. Ivinsori and G. S. Roberts.

iE.P. (A) 159,542, and (b) 159,543, 28.10.19.

P
A COMPOSITION for coating concrete, etc., consists

[ the double chlorides of zinc and/or magnesium
d ammonium, together with oxides of magnesium
d/or zinc, and finely-divided iron, with or with-
t the addition of fillers or extenders, e.g., to every
pts. by weight of a mixture of ^ pts. of zinc

ide, 1 pt. of silica, 0'5 pt. of sodium biborate, and
0 pt. of powdered glass, are added 14 pts. of zinc
ionde and 1 pt. of ammonium chloride. About
>t. of water may be added to 2 pts. of the com-
led powders, or the water may be added in the
m of a saturated solution of the mixed chlorides.
A protective paint for zinc, concrete, wood, and

1 consists of a mixture of asphaltum and a
atile solvent with acid-resisting or anti-corrosive
stances, e.g., aluminium, calcium, or magnesium
ates or stearates, gum elemi, masticated rubber,
ita^percha, or paraffin wax, and fillers, e.g.,
lestos, siln^, etc., together with lime-proof pig-
5^® ground in a suitable medium, e.g., ferric
ue, lithopone, or zinc oxide ground in linseed
tung oil, thinners, or a drying oil varnish.

—A. de W.

Faint or varnish and method of making the same.
M. Darrin, Assr. to The Koppers Co. U.S.P.
I,370,195, 1.3.21. Appl., 10.5.19.

A PAINT or varnish comprises a resin obtained from
solvent naphtha subjected to an autoclave process,
and linseed oil.—A. de W.

Paint; Water-resistant . R. Plonnis. G.P.
301,783, 17.9.16.

The paint consists of calcium carbonate as a pig-
ment and a mixture of potassium silicate (water-
glass) and potassium hydroxide as a medium.

—A. R. P.

Gum from grass trees (Xanthorrheea)
;
Process for

the extraction of . H. J. Pooley and J. L.
Strevens. E.P. 160,080, 12.3.20.

The outside portions of the grass tree are extracted,
at a temperature of not less than 160° F. (71° C.),
with the alcoholic solvent derived from the fermen-
tation and rectification of the sweet wort obtained
by exhaustion of the inner core of the tree with
warm water, such solvent being concentrated to a
strength of at least 70% of alcohol. Extraction of
the gum may bo carried out either by percolation
or exhaustion with the vapour of the alcoholic
solvent, and the dissolved gum may be separated
from the solvent by distillation.—A. de W.

50ap] emulsions; Method of making ,

J. A. De Cew, Assr. to Process Engineers, Inc.
U.S.P. 1,370,884, 8.3.21. Appl., 11.11.20.

Hot rosin soap containing free rosin is diluted by
agitating 1 pt. of hot size with 7 pts. of hot water,
with subsequent addition of cooler water.—L, A. C.

Linoleum, lincrusta, artificial leather, etc.; Pro-
duction of . G, Ruth and E. Asser. G.P.
328,580, 21.6.19.

A MIXTURE of equal parts of chromium or aluminium
naphthenate heated to 250°—260° and of a metal
salt of naphthenic acid heated to 160° C. is us^.
A naphthenate partly decomposed by heating to
200° C. may also be used.—H. J. H.

Oils, boiled oils, varnishes, oily pastes, and luting
compositions; Preparation of . Rostschutz-
Farbwerkc Liebreich, G.m.b.H. G.P. 330,670,
25.12.19.

The oils etc. are heated to at least 240° C. with
metals or oxides of metals (CuO, ZnO) conferring
little or no siccative properties, whereby the com-
pound formed remains unsaponified in the presence
of alkaline lyes etc. The oils may also be heated
with driers and metallic oxides together.—A. de W.

Shoe-ci'eams, wax-, metal-, wood- and leather-
polishes; Preparation of . P. Friesenhahn.
G.P. 331,050, 5.7.19.

The usual solid constituents of such preparations
are dissolved or emulsified in cyclohexanols or
cyclohexanones or their homologues either alone or
together with other solvents. The syrupy nature of
the products of the hydrogenation of phenols is

favourable to the retardation of the drying of the
finished products and facilitates emulsification of
the solid constituents.—A. de W.

XIV.-INDIA-fiUBBEfi : GUTTA-PEfiCM.
Folythionic chlorides. Bruni and Amadori. See

VII.
Patents.

Euhier; Manufacture of . S. C. Davidson.
E.P. 159,602, 1.12.19 and 19.1.20.

Fbesh latex is treated with a dilute alkaline solu-
tion of phenol (E.P. 11,470 of 1912, 13,438 of 1913,
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aBd 22,138 of 1914; J.,l913, 799;.1914, 758; 1915,

1020), which acts as a preserratiTe and permits

the postponement of further treatment for any

desired period. The latex is subsequently coa^l-

ated by the addition of a suitable acid or of a

suitable mixture of a salt such as maOTesium

sulphate with sulphuric or pyroligneous acid (e.g.,

in the apparatus described in E.P. 22,489 of 1914),

the. dehydration of the resulting coagulum being

facilitated by fine perforations in the manner

already described (E.P. 151,344; J., 1920, 757^.
The coagulum is then rolled into sheet or crepe and,

if desired, pressed into block. By this proc^ure

the rubber is brought into a marketable condition

in a much shorter time than usual.—D. F. T.

Bubber miae and process of compounding rubber.

B C. Hartong, Asst, to The Goodyear Tire and

Euhber Co. U.S.P. 1,370,965, 8.3.21. Appl.,

30.1.19.

Rubbeu is well mixed with water containing alu-

minium hydroxide in suspension and the water is

driven off from the mixture, which is then vul-

canised in the usual manner.—A. B. P.

Plastic, ruhher-like material from cellulose esters;
]

Manufacture of — . P-
j

Gummiwaareufabr. m.b.H. G.P. 324,944, 18.12.17. .

Addn. to 319,723 (J., 1920, 568 a).
_

!

Other high-hoiling oils, such as creosote oil, are
i

used instead of anthracene oil, as described in the
,

chief patent.—^L. A. 0.

Ruhherdike products; Hindering oxidation in

synthetic . Badische Anilin- und Soda-Fabr.
;

G.P. 330,741, 27.2.18.
j

The addition of 1% of a- or /3-naphthol, resorcinol,

or quinol, to the material before vulcanisation

yields a product which does not deteriorate during

storage.—^L. A. 0.

Adhesive solutions; Manufacture of highly

from varieties of artificial rubber whtch are in-

soluble or soluble with difflpulty in the usual

solvents, or give solutions of little adhesive power.

Akkumulatoren-Fabr. A.-G. G.P . 331,031, 6.12.17.

The rubber is heated in air to at least its melting

point, i.e., about 140° 0., under a pressure of

about 1 atm., and is subsequently cooled, cut up,

and dissolved in petroleum spirit.—L. A. C.

Substance resembling rubber; Manufacture of a

. F. de la Bosee. G.P. 331,334, 15.2.18.

Resin, e.g., balsam resin, is melted with calcium

chloride, and repeatedly distilled with further

additions of calcium chloride and bleaching powder.

A mixture of the oily product with rubber or rubber

regenerates is then vulcanised.—L. A. C.

Caoutdhouc; Art of vulcanising . C. W. Bu-
ford, Assr. to The Goodyear Tire and Rubber Co.

US.P. 1,371,662—4, 15.3.21. Appl., 6.1.17,

19.3.19, and 17.5.19.

See E.P. 130,857 of 1918; J., 1919, 731 a.

free hydroxyl group with’ triacetylgalloyl chloride,

a penta-aCetyl-TO-digallic acid was obtained, whiclj

proved to be a true tannin, like the rorr^onding

remmned the 7% ofdextrose obtained from gallo-

tannic acid, which was not easily liberated, ani

hence was not present in the form of a glucoside.

The absence of free carboxyl groups in gallotanuic
.

acid indicated that the carboxyl groups in gallic

acid were united to the hydroxyl groups in the

dextrose. Fischer and Bergmann prepared penta.

digalloylglucose and found it very similar to

Chinese gallotannic acid. It was not identical,

since the natural product consists of a mixture of

isomers, whilst the synthetic product was a single

substance. The synthesis of fully methylated gallo

tannic acid was also effected. The comparison cl

pentagalloylglucose with Turkish gallotannic acid

was rendered difBcult owing to the presence of an

ellagic acid tannin in the natural product.
_

Gluco.

gallin, a constituent of rhubarb, was identified by

Fischer and Bergmann as l-galloyl-jS-gluoose, and

was synthesised from acetobromoglueose and silver

triacetylgallate. Fischer worked out a new method

for preparing partially acetylated glucose deriya.

tives. Two molecules of acetone are combined with

one of dextrose in presence of a little hydrochlorit

acid, forming a diacetoneglucose. The free hydroxyl

group is combined with an acid chloride and the

acetone is split off one molecule at a time. Further

developments have been along the lines of analysis

with tannase which has helped to explain the con-

stitution of chlorogenic acid (Ci,Hi,0,). By its aid,

hamameli-tannin was shown to consist of
_
a ner

sugar esterified with two molecules of gallic acid.

Chebulinio acid from myrobalans contains a di-

galloylglucose combined with an unknown acid.

There are four groups of tannins, ester tannins,

catechins, oak and chestnut, and ellagic acid

tannin. Crystalline tannins are difficultly soluble

in water, amorphous tannins are more readily

soluble.—D. W.

XV.-LEATHEB; BONE; HOfiN; GLUE.

Pepsides and tannins. K. Freudenberg. Collegium,

1921, 19-19.

A histoeicai, account of Fischer’s synthesis of gallo-

tannic acid and tanniu-like substances. Carbo-

methoxybenzoic acid was prepared from p-bydro^-

ben^ic acid and was conve^d, by means of the

Schotten-Baumann reaction, into an ester anhydride

of p-hydroxybenzoic acid. This was termed a dep-

side. By partial saponification of triacetylgallic

acid to ^acetylgallic^id and combination of the

' Oahwood extracts; Cause of the development ofjai

i in . F. Liebert. Collegium, 1921, 76

—

ii.

A s.iMfLE of strongly fermenting extract Was inocu-

j
lated on a plate of malt extract-gelatin and kept ai

' 22° C. for 2 days. A pure yeast culture vas

' obtained which closely resembled Saccharomijw

i
apiculatus. This is an extraordinary instance o

' selective growth of yeasts to the exclusion ol

! bacteria and moulds. The infection was traced B

i exposure of the concentrated extract to the an

! after being run out of the evaporator. Covers aM

disinfection prevented it. The acidity or tne

extract also helped the growth of the yeast, and aa

extract neutralised with calcium carbonate ivouM

not ferment.—D. W.

Tannin analysis. I. V. Kubelka and B. Kohte

Collegium, 1921, 77—83.

Aeteb shaking solutions of certain solid pine hart

and oak wood extracts with hide powder in
j

ance with the provisions of the oflficial metliod

analysis, and filtering, the filtrate gave a prec^;

tate with gelatin and with iron salts
‘

coloured. A fresh portion of hide powder absoro®

a large amount of matter from this filtrate

rendered it “ tannin-free ” according to
-j

tests. Similar observations were made with hi

extracts, but the maximum amount of mi»

absorb^ from the first filtrate (10%) was obtain^

with solid extracts. Samples of an Mr

extract tested by four Afferent I
t,

results showing variation in tans from v°°"
45-7% by the "shake” method. In tanning

tice with some materials, the hide is first en

into nearly exhausted liquors,

anslysis the powder is treated with freely
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iquor. The “ sliake ” metkod was worked out for
ortain tanning materials and is not suitable for
ome new prodncts. The principle of the official

nethod is wrong, since all those substances which
ire not quickly absorbed are classified as non-tans,
Jthongh thqy may be capable of being absorbed by
lide powder and react with gelatin and iron salts,

n the filter method of analysis, the first layers of
lide powder are saturated with tannin from the
resh strong tannin solution and then the other
lyers come into contact with the partially de-
annised solution. Where the “shake” method
oes not give completely detannised solutions, the
' filter ” method should be employed. Tables are
ppended showing the suitability of the “ shake ”

lethod of analysis for quebracho, mimosa, chcst-
lut, and sumach extracts and the efficacy of the
ouble shake method and filter bell method with
akwood, oak and pine bark extracts.—D. W.

janning [and dyeing] rabbit skins for furs. G.
Desmurs. J. Soc. Leather Trades’ Chein., 1921
S, 84—87.

riNS of rabbits and similar animals are tanned in
)uors made up from a mixture of 100 pts. of un-
ilphited quebracho tannin (40% tans), 10 pts. of
iiiiuch extract (22% tans), 21 pt. of anhydrous
dium sulphate, and } pt. of aluminium sulphate,
similar mixture is also suitable for tanning sheep-
ins in the paddle. After a preliminary treat-
fnt with sodium carbonate, ammonia, or caustic
da, the furs are dyed black with logwood and
Stic and mordanted with copper sulphate or pyro-
pnite of iron. Grey, brownish-black, or greyish-
own shades can be chained with p-phenylene-
>mine, o- and p-aminophenol, m-toluylenedi-
line and hydrogen peroxide.—D. W.
hhyde tannage. VI. W. Moeller. Collegium,
1921, 20-31. (C/. J,, 1920, 36 a, 730 a.)

«MALi>EHTDE is absorbed in large amounts by
imal charcoal under special conditions. The
ume and concentration of the formaldehyde solu-
ns and the time factor have been overlooked in
ivious researches. The assertion that formalde-
le does hot act on agar-agar is not borne out by
jeriment. The action of dilute solutions of
maldehyde on hide powder has been determined.
o5% of the formaldehyde present in a 3'5%
ption was adsorbed by the hide powder after
Jdays’ contact. Tlie amount of formaldehyde
iorbed increases with the length of time of
ftact. Similar results were obtained with
(tralised solutions of formaldehyde, but much
1 was absorbed from concentrated solutions. The
Btion of alkali even to neutralise the formalde-
^esolution causes the Cannizzaro inversion to

to a certain extent, the polymerisation of
tormaldehyde, and further the reaction of the

^dwomposition products with a certain portion
Kie formaldehyde to form methyleneamino-acids.ve reactions must cause the neutralised form-
®(yde smution to react acid, and three different
Kions of formaldehyde were found to be acid

"i**

contact with hide powder for 14 days,
methyleneamino-acids hare a hydrolysing

m, heuTO the “ proteolyticrconstant ” of hide
er is increased by formaldehyde solutions,
ads of permanency in formaldehyde-tanned

ers IS easily explained by insufficient washing
6 tanned leather. Methyleneamino-acids re-

1 in the leather and they slowly hydrolyse the
brittleness. There is not as much

tuiTi! a with 15-30% solutions of
^ ^ more intense tannage.

I ,. formed in these concentrated solu-

a,* ^’hat formed in the dilute eolu-
tanned with formaWe-

ion& of different strengt’hs were extracted

with water and those tanned in concentrated
solutions were found to be less stable to the solvent
^tion of water, and powders tanned in nentral
formaldehyde solutions were less stable than ^e
others. The small amount of formaldehyde-tannin
taken up in airline solution gives all the desired
properties required for aldehyde-leather, and the
absolute amount of formaldehyde-tannin taken up
18 not a vital factor.—D. W.

/F. .W. Moeller. Collegium,

N^ectraiised and unneutralised solutions of ferric
chloride of different strengths 10 9% Fe,0,)
were allowed to be in contact with hide powder for
periods varying from 1 day to 3 months. Half the
total iron absorbed was taken up the first day,
after which there was very little increase for a
month. Neutralisation of iron salts does not pro-
duce a fully satisfactory tanning solution. The
electrolytic dissociation of iron saltc is excessive
and results in hydrolytic decomposition of the hide
after prolonged contact. As much as 67% of the
hide powder was dissolved by the strongest solu-
tions after 3 months’ contact. This explains the
_

loose ' fibre and tendency to become brittle of
iron-tanned leathers. The ready dissociation of all
iron salts even in neutral solution causes the diffi-

connected with iron tannages and renders
It dilficult to obtain a permanently peptised system.
The acid peptiser is continuously dissociating and
the acid portion effects the hydrolysis of the hide
and the decomposition of the leather. Unlike
other tannages, there appears to be no limit to the
amount of iron which can be absorbed by the hide.
The assertion that mineral salts such as chromium
and ferric salts can tan without the addition of
soda is not borne out by experiment. The hydrione
in such unneutralised solutions decompose the hide
with which they are in contact and the hide de-
composition products act just like any other alkali.
The basic groups combine with the acids and a
more or less peptised system results from the
presence of these basic decomposition products.
The longer such a solution is in contact with the
hide substance the more tanning effect it will exert
upon the hide. Such a process of tanning is useless
for practical purposes, since it does not give a satis-
factory leather. Modern processes for iron tan-
nages provide acceptors for the hydrions in tho
tanning salts in order to obviate their hydrolytic
action during tannage and storage.—D. W.

Gelatin jellies; Elastic properties of . S. E.
Sheppard and S. S. Sweet. J. Amer. Chem. Sod.,
1921, 43, 539—547.

Measureaients of the modulus of rigidity of gelatin
jellies under torsion show that they follow Hooke’s
law nearly to the breaking point, the elastic limit
nearly coinciding with the tenacity (cf. J., 1920,
758a). The expression E=ltc’‘ expresses the rela-
tion between the modulus of elasticity, E, and the
concentration, c, but the constants k and n differ
for different grades of gelatin. The elasticity is

not a simple function of hydrogen ion concentration
in the case of acid jellies. Alcohol and glycerol in-
crease the jelly strength up to a certain concentra-
tion. Jellies with more than 40% of alcohol
separate into two phases under torsion. The bear-
ing of the results on theories of jelly structure is

discussed. (C/. J.C.S., May.)—E. H. R.

CoUoidality; The zone of maximum . Its re-
laiion to viscosity in hydrophile colloids, espe-
cially karaya gum and gelatin. J. Alexander.
J. Amer. Chem. Soc., 1921, 43, 434—440.

The viscosity of reversible emulsoid or hydrophile
colloids sometimes increases as the dispersed ^ase
becomes finer, as in oil emulsions, and anmetiTwea
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as it becomes coarser, as in the case of 8oa|>s. There

appears, in fact, to be a “ aone of maximum col-

loidaJity,” the size of particles giving maximum
viscosity being probably different for different sub-

stances. This zone of maximum colloidality is not

limited to so-caUed emulsdid colloids. Thus with

steel the FejO“Fe dispersion reaches its maximum
hardness in martensite and becomes softer if the

dispersion becomes greater (austenite) or less

(troostite, sorbite pearlite). Experiments in which

karaya gum of different degrees of fineness was dis-

persed in water showed that the viscosity increased

with increasing fineness of the gum particles from
5- to 10-mesh (about 4 mm.) to 200-mesh (alwut

O'l mm.). The hydration and dehydration of
i

karaya gum and gelatin is discussed. The decrease

in the viscosity of highly degraded glue or gelatin

is probably due to an increase in the dispersion.

Both the jelly strength and viscosity of cold aqueous
dispersions of commercial ground glues and gelatins

increase with decrease in size of particle, but the
optimum conditions for maximum viscosity are not
identical with those for maximum jelly strength.

(Cf. J.C.S., May,)—E. H. R.

Proteins [_Qelatin\; Method of purifying certain
kinds of . A. M. Field. J. Amer. Chem.
Soc., 1921, 43. 667-^.

In consequence of its amphoteric properties (J.,

1919, 331 a), any protein with iso-electric point at

a hydrogen-ion concentration greater than that of

water will lose any combined basic elements when
dialysed sufficiently long against dilute acid, and
the resulting protein-acid compound can then be
completely converted into protein by dialysis

against water. Gelatin purified by this procedure
forms an opaque white jelly, free from ash. Simi-
larly, proteins with iso-electric points less than that
of water in respect of hydrogen ions may be suc-

cessively treated with dilute alkali and water.

-J. K.

Proteins [gelatin]; Ion series and the physical pro-

perties of . 111. Action of salts in low con- i

centration. J. Loeb. J, Gen. Physiol., 1921, 3,
j

391-414.

The Hofmeister lyotropic aeries is founded on an
error due to a failure to notice the influence of the
added salt on pa- At the same pa the effect of ions

on the swelling, osmotic pressure, and viscosity of
gelatin depends only on the sign and valency of the I

ions, and univalent ions of the same sign have prac-
tically the same effect. Divalent and still more
trivalent ions have a greater effect but do not differ

much among themselves if they have the same sign.

(C/. May.>-G. B.
|

Proteins [gelatin]; Colloidal behaviour of . J.
^

Loeb. J. Gen. Physiol., 1921, 3, 557—564.
!

The potential difference between gelatin chloride
solutions inside a collodion bag and an aqueous
solution outside is depressed by a neutral salt in
the same proportion as the osmotic pressure is de-
pressed; the potential difference can be calculated
by Nenist’s formula if it is assumed to be due to
the difference in the pa measured inside and out-
side the bag, which latter difference seems to result
from the Donnan membrane equilibrium. (Cf.
J.C.8., May.)—G. B.

Anthrax spores. Miiller. See XIXb.

Patents.

Tanning of hides and skins; Apparatus for rapid
. P. GiUrdini. E.P. 160,422, 5.12.19. Addn.

to 114,631 (J.. 1919, 297a).

Relates to mechanical improvements in the ap-
paratus described in the chief patent.—D. W.

Cohwing-matter for leather and method of

the sams. J. H. Pfingsten, Assr. to Presto Color

Co. U.S.P. 1,371,672, 16.8.21. Appl., 2.7.17.

PuLVEBULENT. insolubl© pigment is suspended in

water, and tne leather is agitated therein in the
presence of heat, so that the pigment is uniformly
deposited in the interstices of the leather.

—

T>. W.

Glue-water; Apparatus for treating mixtures of fat

and derived from boiling and drying organic

substances. K. Nieesen. E.P. 137,842, 13.1.20.

Conv., 2.10.16.

! Two receptacles are arranged side by side with
their lower parts connected by a siphon for equal-

I

ising the pressure. One receptacle of such size that

! it can hold not only the maximum output of fat

from the steriliser hut also a small quantity of glue

water, serves as fat separator and the other as glue-

water holder and evaporator. Both receptacles are

connected with a steriliser and glue extractor by
means of a aeries of pipes fitted with valves. By
operating the valves the glue-water and fat

separate in the fat separator, which is emptied by

means of another valve, and the glue-water is re-

turned to the extractor.—D. W.

Ferrodeaiher; Process for producing . W.
Mensing. TJ.S.P. 1,371,803, 16.3.21. Appl.,

I

23.1.17. Ecncwed 27.1.21.

I

See G.P. 314,885 of 1916; J., 1920, 199 a.

! Artificial leather. G.P. 328,580. See XHI.

XVI.-S0ILS; FEBTUISEBS.

Soils; Bate of formation of sdutle sul/stances in

several organic . M. M. McCool and L, C.

Wheeling. Soil Sci., 1921, II, 233—247.

I In organic soils, for a given moisture content, the

!
rate of formation of soluble material varies with the

temperature. At higher temperatures (25° C.)

optimum moisture conditions tend to bring greater

amounts of material into solution than when the

soil is saturated. The reverse is true at lower tem-
peratures (7° C.). In moist soils the concentration
of soluble substances generally increases on stand-

ing up to a certain point and then decreases. In

organic soils the amount of soluble substances
present and the rate at which they are produced
vary with the depth. In general the ability to

yield soluble materials decreases regularly from the

surface to the water-table, the muck soils studied
being very inactive below a depth of 2 ft. The zone

of weathering and the region of greatest activity

coincide.—W. 6.

Determination of potash as perchlorate. Jarrell.

See XXIII.

Patents.

Fertilising material, and process of producing
same. M. 0. Johnson. U.S.P. 1,370,117, 1.3.21.

Appl., 15.12.19.

Vegetable fibrous and fruity matter and coagulated
vegetable proteids (cf. U.S.P. 1,362,868; J., 1921,

127 a) are compressed into a cake, for use as a

;

fertiliser.—W. J. W.

Fertilisers, especially calcium cyanamide; Preven-
tion of dustiness in . W. Schwarzenauer.
G.P. 304,965, 28.3.16.

Oils, obtained by distillation of bituminous shale,

are absorbed by a suitable material, such as pul-

verised shale or tjke residue from the shale distilla-

tion, and the mixture is incorporated with the

fertiliser.—W. J. W.
1
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Potassium perchlorate; Separation of from
mi^ures of salts containing e.g.^ ammonium
nitrate explosives [to obtain fertilisers']. Verein

Ohem. Pabr. in Mannheim. G.P. 329,960,

23.11.18.

To remove perchlorate from ammonium nitrate ex-

plosives with the object of using these for fertilising

purposes, they are digested with a concentrated

solution of a potassium salt, or of carnallite, at

about 0° C. After the treatment the mixture is

warmed and the solution is separated from the

slightly soluble potassium perchlorate.—W. J. W.

FertUUers; Process for the production of .

Badische Aniliu- und Soda-Fabr. G.P. (a)

332,114, 18.2.17, and (e) 332,117, 24.2.17.

(a) Febtiiisees having an acid reaction, e.g.,

superphosphates or mixtures of these with salts of

a volatile acid, are treated with ammonium
bicarbonate, (e) Superphosphates are treated first

with a small quantity, then, after standing some
time, with a larger quantity of urea. Addition of

eart^, sandy, or carbonaceous materials is, in this

case, unnecessary. {Cf. G.P. 308,659; J., 1918,

48 A.)—A. R. P.

Phosphates; Process for treatment of raw .

Process for the recovery of fertiliser salts from
solutions. Badische Anilin-und Soda-Fahr. G.P.
(a) 332,115, 28.3.17, and (b) 332,116, 24.4.18.

(a) The phosphate is dissolved in nitric acid, and
the solution treated with ammonia and/or
ammonium carbonate, or with both together, or

with one after the other, in order to produce aS itate of di- or tri-calcium phosphate alone or

with calcium carbonate, and a solution from
which ammonium nitrate may be recovered by
evaporation, (b) The hot concentrated solution of

the salts is cooled by being subjected to a vacuum,
whereby the dissolved salts are recovered in an
easily distributable form.—A. R. P.

Superphosphate of lime and similar compounds;
Apparatus for manufacture of . Chemical
Construction Co., Assees. of R. K. Forbis. E.P.

139,803, 3.3.20. Conv., 4.3.19.

See U.S.P. 1,318,063 of 1919; J., 1919, 9.56 a.

Slags from iron smelting. G.P. 332,118. See X.

XVIL-SUGARS: STARCHES; GUMS.

Ammonm; Becovery of in heet sugar manu-
facture. K. Andrlik and V. Skola. Z. Zuckerind.
Czechosloy., 1921, 45, 179—182, 187—190, and
195—198.

Experiments carried out in a beet sugar factory

showed the amount of ammonia liberated reckoned
as a percentage of the weight of roots sliced was
0‘0019 (12*5% of the total amount) during car-

honatation, and 0 0058 (38‘4% of the total) during
heating; while 0 0074 (49*0% of the total) was dis-

solred in the condensed waters drained from the

quadruple effect evaporator, (Cf. J., 1920, 379 a;

1921, 233 a.)—J. P. 0.

8accharimeter
; Be-testing the 100^ point of the

. I. Detection of small amounts of invert

sugar in the presence of much sucrose. A.
Kraisy. Z. Ver. Deuta. Zucker-Ind., 1921,
123—144.

A METHOD of determining reducing sugars which is

Raid to he capable of detecting at least 0'005% in

the pr^ence of 10 g, of sucrose is described.
Shortly before use ^ c.c. of a solution containing
2 g, Cu (7*86 g. OnSO.+5HaO) per litre is mixed in
a 250 c.c. Erlenmeyer flask with 25 c.c. of a solu-

tion containing 3*292 g. of sodium carbonate and
20 g. of Rochelle salt per litre. At the same time,

in a second Erlenmeyer flask, 50 c.c. of the sugar
solution containing 10 g, of sucrose is mixed with
5 c.c. of N f 10 KHCO,. Both liquids are separately
heated to boiling, the first added to the second,
and ebullition continued for exactly 10 min., at
the end of which time 50 c.c. of cold, recently boiled
distilled water is added. After leaving the flask for
5 min. in cold water, 1—1'25 c.c. of ^ HCl is run
in, followed immediately by standard iodine (1 c.c.
=1 mg. Cu, that is ^7/63*57), the excess of which
19 then titrated with thiosulphate, using starch solu-
tion as indicator. Using this so-called neutral
Fehling's solution,” the copper reduced in the case
of refined sugars purified by crystallisation from
alcohol was I’o—4’6 mg, Cu; using Striegler’s solu-
tion, 5‘4--9'2; and using ordinary alkalino Fehling's
solution it was 36—43, operating in all three cases
in the presence of 10 g. of sucrose and under
exactly the same conditions. It is concluded that
whereas ordinary Fehling’s solution is capable of
detecting not loss than 0*05 % of reducing sugars,
the reagent now proposed is sufficiently sensitive to
establish the presence of 0'002% in samples of
refined sugar.—J. P. 0.

Sugars; Chemistry of the . H. Kiliani. Ber.,
1921, 54, 456—472.

Many examples are given of a new method of using
nitric acid with the sugar group. The substance
is treated with slightly more than the calculated
amount of nitric acid, generally of sp. gr. 1*2 (32%
HNOj); in certain cases a more concentrated acid
is us^, or, when reaction is difficult, mixtures of
the ordinary acid and the fuming acid, or of the
fuming acid and water. In all cases it is important
that tho room temperature should be maintained
throughout the oxidation. Arabinose, xylose, and
rhamnoso are smoothly oxidised to the correspond-
ing monocarboxylic acids or their lactones, but
reaction with dextrose appears rather more com-
plex, leading, however, under certain specified con-
ditions to the formation of calcium glycuronate.
Under like conditions ketoses do not appear to be
affected. A new method for the preparation of

Isevulose from sucrose and of treating the mixtures
of sugars obtained by the hydrolyses of glucosides
is thus indicated. As demonstrated by the conver-
sion of raetasaccharin into calcium trihydroxyadi-
pate and of 1-mannonic acid into the lactone of

i-mannosaccharic acid, a convenient process for
the preparation of dicarboxylic acids is given.
Further, glyceric and tartronic acids, and probably
also glyceraldehyde, are readily prepared from
glycerol. Finally, the process forms an excellent
means of oxidising (and in many cases of nitrating)
organic substances which are attacked by nitric

acid of any concentration at the ordinary tempera-
ture; thus castor oil is converted into azelaio and,
apparently, suberic acids, whilst cinnamic and
benzoic acids give mainlv m-nitrobenzoic acid.

—H. W.

Sugars; Unsaturated products of reduction of
and their transformations. I. The glucal proh-

lern. M. Bergmahn and H. Schotte. Ber., 1921,

54, 440-^55.

Elucidation of the constitution of glucal tri-

acetate (Ber,, 1920, 53, 509) has made the formula,

OH.CH,.CH(OH).CH.OH(OH).CH:CH,
! 0

highly probable for the parent substance, but this

fails to account for the r^ucing properties of glucal

preparations hitherto examined, unless they can he
attributed to the unknown influence of the 2.3-

dihydrofuran ring. Examination of the analo-

gously constituted rhamnal,

ch:ch.ch(OH)ch.ch(oh)(ch,)
1 O !

shows that this is not the case, since the
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latter does not behave M an aldehyde. By the

nse of alcoholic ammonia in place of aqneons

harium hydroxide for the hydrolysis rf glncd tei-

acetate the authors have succeeded in preparing
crystalline glucal, needles, m.p. about 60° 0.,

[ii]‘*„=-7’2 in aqueous .
solution, which, like

rhamnal, does not show aldehydic properties. One
of the impurities which confers strong reducing

powers on syrupy “ baryta ” glucal is Meeoxy-
glucose. On oxidation with henzoper-acid glucal

is converted into mannose. (Cf. J.C.S., May.)
—H. W.

Earaya gum. Alexander. See XV.

Starches. Arpin. 5ee XIXa.

XVni.-FEBM£NTATION INDUSTRIES.

Saccharase (^inveTtase'] preparations; Preparation
of highly active . 0. Svanberg. Z. physiol.

Chem,, 1920, 109, 65—98. (Cf. J., 1920, 636 a,

795 a; 1921, 191 A.)

Highly active invertaae preparations were made by
autolysing yeast, extracting the residue with water,
and fractionating by means of alcohol, protein
being removed from the resulting enzyme solutions
by treatment with kaolin. A purer preparation
was obtained by dialysis.

Xeast; Nutritional requirements of . III.

Synthesis of water-soluble B. V. E. Nelson,
E. I. Fulmer, and R. Cessna. J. Biol. Chem.,
1921, 46, 77—81.

A TEA8T was sub-cultured 180 times on a salt and
sucrose medium, and yet contained enough vitamin
B to cure rats. The vitamin, therefore, must have
been synthesised by the yeast, which result in-

validates Williams’s method of estimating this

vitamin (cf. following abstract). (Cf. J.C.S., May.)
—G. B.

Vitamins and yeast groicth. R. J. Williams.

J. Biol. Chem., 1921, 46, 115^118.

The author’s quantitative test for vitamin B (J.,

1919, 692 a: 1920, 608 a) gives results fairly con-
cordant with Osborne and Mendel’s rat-feeding ex-

periments, but bakers’ yeast, by the yeast method,
shows a much higher vitamin content than brewers’

yeast, whereas for animal experiments the reverse
holds good. This is interpreted to mean that
there is some specificity in growth stimulants, but
not necessarily two totally different substances
stimulating growth of the two varieties of yeast

”

(cf. preceding abstract).—G. B.

Acetone fermentation process in India. G. J.

Fowler, Y. D. Wad, and A. G. Gokhale. J. Ind.

Inst, Sci-, 1921, 4, 1—15.

As raw material for the acetone fermentation
process, mahua flowers (Bassia latifolia), containing
40—60% of total sugars, 0*65—1’1% of nitrogen,

and little or no starch, were tried under various
conditions but gave very unsatisfactory results.

Good fermentations were obtained, however^ with
starch-containing materials, such as rice, but jawari
(cholam) flour was preferred on account of its

cheapness. In small scale experiments 1200 g. of

jawari flour containing about 62% of starch and
1’2% nitrogen gave about 70 c.c. of acetone and
128 c.c. of butyl alcohol. The most vigorous
fermentation took place with cultures only two or

three generatioi^ from spores, and it is important
to et»ure that the cultures do not lose their power
to sporulate, as they tend to do after continued sub-
culture in simple maize mash. This was achieved
by inoculating In a mash containing meat extract,
peptone, or gelatin. The chief difficulty in large

scale work is tiie maintcmance of sterility up to the
point of inoculation 4 hrs.' heating under 15 lb.

steam pressure was found to ^ rMukite. The
problem of the disposal of tM ^Suent, which
amounts to 50,000 galls, per ton of acetone pro-
duced, was studied. A oake utilkable for cattle
food is obtained by pressing the husk along wiGi the
sludge resulting from plain sedimentation^; The
turbid liquid remaining is clarified by treatment
with excess of lime, and gives a further sludge
which has valuable manuria! properties. In con-

nexion with the above work rough experimenie were
made on the flashing and explosive concentrations
of mixtures of acetone vapour and air, indicating
that a concentration of acetone vapour up to 2'3%
was safe. The mixture flashes above this concentra-
tion, reaching a maximum violence at a concentra-
tion of 5‘61% of acetone, and settling down to a

quiet flame at 10*2% of acetone vapour.—6. P. M.

Iron; Determination of smt^l quantities of tn

organic liquids^ especicdly in wines. P. Malvezin
and 0. Rlvalland. Ann. Cbim. Analyt., 3,

90—92.

The ash from a portion of the liquid from
20 c.c. of wine) is dissolved in 10 c.c. of 5% hydro-
chloric acid, the solution filtered and treated with
0*5 c.c. of hydrogen peroxide; after 15 mins., the
solution is boiled to decompose excess of peroxide,

5 c.c. of 1% copper sulphate solution and 1 c.c. of

2% sodium s^icylate solution are added, the

mixture is boiled and titrated with thiosulphate

solution, the end-point being denoted by the dis-

I appearance of the violet coloration (ferric salicyl-

' ate). The copper sulphate acts as catalyst in the

reduction of the ferric salt.—W. P. S.

Yeast-nucleic acid. Thanuhauser and Sachs.

See XX.

n-Butyl alcohol-water mixtures. Wad and Gokhale.
See XX.

Patents.

Marine algae; Utilisation of for the manufac-
ture of acetic and butyric acids [by fermenta-
tion.'] L. Dupont, Assr. to Darraese Freres.

U.S.P. 1,371,611. 15.3,21. Appl., 6.3.19.

See E.P. 123,325 of 1919; J., 1920, 499 a.

Jlednction of organic compounds. G.P. 330,812.

See XX.

XIXA.-F00DS,

Dough; Relation between the mechanical properties

of and bread-making. M. Chopin. Bull. Soc.

d’Encour., 1921, 133, 261—273.

An apparatus is described and figured by means of

which it is possible to measure the tenacity of a

dough in terms of the effort necessary to cause a

sample to assume a given shape in a constant time,

and to measure the capacity of the dough to stretch

into a thin membrane. It is shown that tempera-
ture composition of the dough, method of working
the dough, age of the flour, and length of time the

dough is allowed to stand, all have an influence on

I

the results. Measurements with numerous samples
of flour show that the difference between the specific

volume of bread which can be obtained with a flour

and the initial specific volume of the dough from
this flour is proportional to the square root of the

coefficient of extension of this dou^ developed in a
thin membrane. Thus it is possible to determine
the index of swelling during bread-making and the
yield of bread from a given flour.

—

"W. G.
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Starches, fiowSf etc,; Commercial classification of

. Arpin. Ann. Ohim. Analyt.j 1921, 3, 74—

It is suggested tet the word flour be used to de>

scribe ground cer^U, that the word starch be re*

served for the amylaceous products obtained from

cereals and grains, and that the amylaceous pro*

ducts of tubers, roots, etc., be call^ “fecula.”

Analysee and microscopical characters of these

different classes of material are given.—W. P. S.

MUk; Titration of organic acids in . B. Kramer
and C. H. Greene. Proc. Amer. Soc. Biol. Chem.
J. Biol. Chem., 1921, 46, xsxviii—xxxix.

The application of Van Slyke and Palmer’s method
for the estimation of titratable organic acid in

urine (J. Biol. Chem., 1920, 41, 567) to milk is de-

scribed. 10 c.c. of milk, 50 c.c. of distilled water,

^5 e.c. of 20% OuSO*, and 10 c.c. of 10% suspen-

sion of Cu(OH)a are successively put into a 100 c.c.

volumetric flask, repeatedly shaken, made up to

100 c.c. after 15 min., and filtered throu^ a

Buchner funnel. 50 c.c. of the filtrate is titrated

with JV/10 hydrochloric acid, using first 0*5 c.c. of

1% pbenolphthalein as indicator, and when this

has been decolorised (ph=8), adding 5 c.c. of 0*02%
‘‘ tropaeolin 00 ” and titrating further until the

solution matches the standard (0‘6 c.c. of 0*2

.V HCl, 6 c.c. of “ tropaeolin 00,” and water to

60 C.C.). Similar large test tubes are used, and a

corrective is applied for the 0*1 N hydrochloric

acid used in the blank titration of distilled water

from pH^'O to 2*7.—G. B.

Biolysis indicator method for the determina-
tion of the hydrogen ion concentration of .

B. Kramer and C. H. Greene. Proc. Amer. Soc.

Biol. Chem. J. Biol. Chem., 1921, 46, xlii—xliii.

The dialysis indicator method of Levy, Rowntree,
and Marriott is used. 5 c.c. of milk is dialysed in

a collodion sac against an equal volume of 0*9%

sodium chloride solution
;
the level of the salt solu-

tion is above that in the sac. After at least 5 mins,

the external solution is oolorimetrically compared
with phosphate or acid phthalate standards and
Clark and Lubs’ indicators. Parallel electrometric

estimations showed excellent agreement. The fol-

lowing values for pH were found : Human milk,

6'8; cow’s milk, 6*4; protein milk, 4*8; butter-milk,
4*4. (jCf. Lovatt Evans, J. Physiol., 1921, 54, 353.)

—G. B.

GoaVs milk; Acidity of in terms of hydrogen
ion concentration, with comparisons to that of

cow's and human milk. E. W. Schultz and L. B.
Chandler. J. Biol. Chem., 1921, 46, 129-^131.

Average goat’s milk has ph6*53. when fresh, and
3’92 when fully soured. For fresn cow’s milk Van
Slyke and Baker (J., 1920, 130a) found 6*5—7*2,

mostly 6*5—6*76, and other authors 6*52—6'S; the
maximum acidity of soured cow’s milk is 4*65.

Human milk has pH between 6*86 and 7*46.—G. B.

Iron as the cause of formaldehyde and di-

phenylamine reactions [for nitrates'] of . F.
Reiss. Z. Unters. Nahr. Genussm., 1921, 41,

26-29.

Milk containing iron yields reactions with formal-
dehyde and diphenylamine-sulphuric acid reagents
indicating the presence of nitrates. The iron may
be derived from the cans in which the milk is kept;
the colorations obtained can be attributed to the
presence of nitrates only when the milk is proved
to he free from hydrogen peroxide and from dis-

solved iron.—W. P. S.

Mdk-powder ; Betermination of moisture in .

N. Schoorl and 8. C. L. Genitzen. Pharm.
Weekblad, 1921, 58, 370—378.

Thb determination of moisture in milk-powder by
heating for 3—4 hrs., either at 95° or at 103° O.,
gives results which are l*d—1*9% too low, as com-
pared with the correct moisture found by exposure
in vacuo over phosphorus pentoxide for 24 hrs. at
95° C. Addition of sand to the sample does not
influence the results. On prolonged heating at
95° C. a very gradual loss in weight takes pmoe,
but even after 29 hrs. the correct moisture is not
indicated. If drying is continued at 103° C., there
is a progressive loss of weight, and at a certain
stage decomposition of the milk sugar sets in owing
to presence of phosphates in the milk-powder. By
drying in air which has been passed through sul-
phuric acid, a correct moisture figure may be
obtained after 36 hrs. A rapid method for
moisture determination, giving results correct
within 0*1—0*3%, consists in heating the milk-
powder in undried air at 110° C. for a period not
exceeding 2 hrs., the weighing bottles being placed
on an asbestos sheet in the oven to avoid risk of
decomposition.—W. J. W.

Casein solutions; Chemical and physical behaviour
of . J. Loeb. J. Gen. Physiol., 1921, 3,
557—564.

*

Extension to casein solutions of conclusions previ-
ously arrived at for gelatin and egg albumin that
the forces determining the combination between
proteins and acids or alkalis are the same forces of
primary valency which also determine the reaction
between acids and alkalis with crystalloids, and that
the valency and not the nature of the ion in combi-
nation with a protein determines the effect on the
physical properties of the latter. (Cf.
May.)-G. B.

Proteins; Bigestihility of in vitro. I. Effect
of cooking on the digestibility of phaseolin.

H. C. Waterman and C. 0. Johns. J. Biol.

Chem., 1921, 46, 9—17.

The protein of the navy bean is rendered more
digestible by cooking; 5 minutes’ cooking gave a
detectable, and 45 minutes’ cooking a maximum
increase in digestibility.—G. B.

Proteins; Physicochemical method of character-
ising . E. J. Cohn. Proc. Amer. Soc. Biol.

Chem. J. Biol. Chem., 46, iii—iv.

The hydrogen ion concentration at iso-electric

point gives the ratio of the acid to the basic disso-

ciation constants (1). By plotting the ratio of acid

to protein—and of protein to base (expressed as
mols. of HCl or NaOH added to 1 g. of anhydrous
iso-electric protein)—against hydrogen ion concen-
tration, a titration curve is obtained, and a slope

of a tangent to this curve at the iso-electric point
represents the apparent strength of the multivalent
protein as acid or base (2). Values of (1) and (2)

together with the hydrogen ion concentration at the
iso-electric point are tabulated for five proteins
and show considerable differences.—G. B.

Lecithin. III. Patty acids of lecithin of the egg-

yolk. P. A. Levene and I. P, Rolf. J. Biol.,

Chem., 1921, 46, 193—207.

Methods are given for obtaining lecithin (from
egg yolk powder) free from fats, cerebrosides, and
saturated lipoids, and with a minimum content of

amino nitrogen. On hydrolysis about half the fatty

acid was found to be oleic acid, the other half a
mixture of palmitic and stearic acids. These facts

suggest the existence of more than one lecithin in

egg-yolk.—G. B.
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foods: Determination of alkalinity and phoiphaiet

in the ashes of . J. Tillmans and A. Bohr-

mann. Z. Unters. Nahr. Gennssm., 1921, 41,

1—17.

A POETION of the ash is hoiled with an excess of

JV/10 acid, 30 e.c. of 40% calcium chloride eolation

is added, and the excess of acid is titrated with

^<10 alkali, using phenolphthalein as indicator;

the number of c.c. (A) of Jf/10 acid used is a

measure of the alkalinity (carbonate plus oxide).

The carbonate may be determined separatdy.

Another portion of the ash (at least 0*2 g.) is boil^

for 1 hr. with 100 c.c. of j7/10 hydrochloric acid,

cooled, filtered, and titrated with N /lO sodium
hydroxide eolation, using methyl orange as indi-

cator; the number of c.c. of 2K/10 acid neutralised

by the ash is noted (B). Twenty c.c. of saturated

sodium oxalate solution is added and the titration

is continued until the mixture is neutral to

phenolphthalein (0). If the ash is alkaline, ortho-

phosphates (Y) only can he present and their

quantity, in mg. of PO,. is given by the formula
Y=3/2(B- A) x3167. When the ash is not alka-

line, and C has a positive value, orthophos.phates

and pyrephosphates (Z) are present; in this case

Y=30 x 3 167 and Z=2(B-2C)x4*75. If C has a
negative value, pyrophosphates and metaphoa-
pbates (17) are present; then Z=2Bx6'75 and V—
-0x9*5. Milk ash contains very little true alka-

linity, and about 30—40% of phosphate ions in the

form of orthophosphate; pyro and metaphosphates
are not present. Flour ash is free from true alka-

linity and contains a mixture of phosphates. Meat
(beet and horse) ash is also free from oxides and
carbonates but contains a mixture of ortho and
pyrophosphates (6—7% as ortho and 47—50% as

pyrophosphate ions). Fruit juice ashes consist

mainly of carbonate and the phosphate is present

wholly as orthophosphate. The alkalinity of cocoa

ash consists of about one-third oxide and two-thirds

carbonate; orthophosphate is present.—tV. P. S.

Pepsin; Use of edestin in determining proteolytic

activity of . J. F. Brewster. Jr Biol.

Chem., 1921, 46, 119—127.

A MODIFICATION of the method of Fuld and Levison
(J., Chem. Soc., 1907 ii., 76) and a method for pre-

paring pure edestin from hemp seeds are described.

After mixing various amounts of 1% edestin and
?7/10 hydrochloric acid solutions with equal
amounts of 10% sodium chloride in a series of tubes,

equal amounts of 1% pepsin are added, and the time
necessary to produce a clear solution is noted.

—G. B.

Antiseorhutie properties of commercially dried
orange juice. J. F. McClendon, W. 8. Bowers,
and J. P. Sedgwick. Proc. Amer. Soc. Biol.

Chem. J. Biol. Chem., 1921, 46, ix—xi.

The dried preparation (cf. following abstract) was
about as active in preventing guinea-pig scurvy as

an equivalent of fresh juice, so that drying did not
significantly impair the antiscorbutic properties.

—G. B.

fat-soluhle vitamin. H. Steonbock, M. T. Sell,

E. M. Nelson, and M. V. Buell. Proc. Amer.
Soc, Biol. Chem. J. Biol. Chem., 1921, 46,

xxxii—^xxxiii.

As in the case of yellow and white maize, the fat-
soluble vitamin content runs parallel to the content
of yellow pigment in different varieties of carrots,
sweet potatoes, and squash. In yellow maize the
vitamin is localised in the endosperm, which, in
distinction from the embryo, contains most of the
pigment. Carotin after numerous crystallisations,
is still active on rats, but, on the other hand, very
active cod-liver oil may be free from yellow pig-

ment. Light, which destroys the pigment, also de-
stroys vitamin. The latter, obtained from alfalfa
(lucerne) hay, was not destroyed by hot saponifica-
tion, nor by hydrogen peroxide or nascent hydro-
gen. Crystalline acetyl derivatives of the non-
saponifiable vitamin fraction were prepared with-
out destruction of the vitamin.—G. B.

Orange juice; Commercial drying of retaining
its antiscorbutic properties. J. F. Mc(3endon
and S. M. Dick. Proc. Amer. Soc. Biol. Chem.
J. Biol. Chem., 1921, 46, x—^xi.

A DSHTDniTiNQ unit consists of an octagonal
chamber 20 ft. in diameter and 20 ft. high, with
12 hot-air ports in three tiers. The upper tier

admits air at a velocity of 300 ft. per min., the
middle at 600 ft., and the lower at 150 ft. per min.
A centrifugal spray is in the centre, and just below
the level of the upper tier of ports. It consisl^ of

a hollow shaft (admitting the juice) and a head
made of a series of concave discs serrated at their

margins (12 in. in diameter). Between the discs is

a series of grooved collars distributing the juice

from the hollow shaft to the concave sides of the

discs. The shaft rotates at 5000 revolutions per
minute and transforms the juice into a fog. The
air currents retard the falling of the spray. The
exhaust ports are at the bottom of the cell and so

large as not to retard the falling of the dried
juice in the dead air space. The incoming air is

at 55°—70° C., but evaporation prevents the juice
reaching this temperature; moreover, a droplet is

only exposed for 1 min. to hot air. Orange juice

is one-eighth solids; on evaporation to one-fifth cf

its original weight the pectin forms a clot from
which a syrup oozes, but on evaporation to one-
sixth no clot separates. The high content of

monosaccharides makes the dried juice hygro-
scopic. The taste is not affected by drying. Milk
may be dried in the same apparatus and then mixed
with the orange preparation to restore the anti-

scorbutic substance lost in pasteurisation.—G. B.

Antiscorbutic property of some desiccated fruit

juices. M. H. Givens and I. G. Macy. Proc.
Amer. Soc. Biol. Chem. J. Biol. Chem., 1921, 46,

xi—xii.

The juices of lemons, grapes, tomatoes, raspberries,

grape fruit, and orange, dried by the Merrell-Soule
Co., Syracuse, N.Y., were examined for anti-

scorbutic substance in regard to guinea-pigs; all

except dried grape and raspberry juices still con-

tained a significant amount; in most cases the pro-

ducts were tested 14—20 months after desiccation.

Orange juice was still active when tested two years

after being desiccated.—G. B.

Available carbohydrate in thrice boiled vegetables.

L. O’Eeilly and E. H. McCabe. J. Biol. Chem.,
1921, 46, 83—89.

Bollinc vegetables three times has been advocated
in order to remove carbohydrate for diabetics. After
such treatment canned string beans, cauliflower,

pumpkin, cabbage, and carrots still retained 0*5%

of carbohydrate as determined by means of taka-
diastase. Boiling with 0*05—0*1% sodium car-

bonate is much more efficient.—G. B.

Sea water; Method for ufUisation of the nutritive

salts of . J. F. McClendon. Proo. Amer.
Soc. Biol. Chem. J. Biol. Chem., 1921, 46, xxvii.

Ocean water is treated with phosphoric acid (6g

per 1.) and evaporated to complete dryness, giving

a non-hygroscopic, non-bitter product containing

iodine for the thyroid, fluorine for the teeth, etc.

The product may be added to common salt to pre-

vent caking and improve the nutritive qualities of

the latter.—G. B.
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feed> • Tiie Monde conient of .

G ^ Fraps and 8. Lomanits. Texas Agr. Exp.

Stat, Bull. No.. 271, 1920. 14 pages.

To determine the quantity of added salt in fodders,

5'85 g- of th® sample ie treated with sufficient water

to make up 200 c.c. and the mixture shaken for

1 hr. ;
80 e.o. of the solution is treated with 1 g. of

carbon black or 1 g. of lead acetate, filtered, and

60 c.c. of the filtrate is acidified with nitric acid,

an excess of N/10 silver nitrate solution is added,

and the excess then titrated with N /lO thiocyanate

solution, using ferric alum as indicator. All un-

mixed fodders contain hut small quantities of

B^ium chloride, with the exception of alfalfa

(liinemel U'0%), molasses (1‘12%), and some meat

products (I-3-2'8%).-W. P. 8.

See also pages (a) 287, Evaporation etc. (Sartory

and others). 314, Purifying proteins (Field). 316,

Jfutritwrm requirements of yeast (Nelson and

others); 7,ifamins and yeast growth (Williams).

321, Alkjdamines (Woodward and Alsberg).

Patknts.

Oxidising nitrogen \_e.g., for use in flour Ueach-

ingl; Electrodes for ——. F. H. Loring. E.P.

159,TO, 31.12.19.

.4, flaming continuous arc is drawn out by means of

reciprocating metallic electrode in a magnetic field,

the main axis of which coincides with the axis of

the electrodes. For this purpose the lower ferro-

magnetic electrode or an extension thereof is

ferably surrounded by a magnetising coil. The

upper electrode may bo of copper in tubular form or

solid, and in the former case air may bo drawn

through the tube and passed through the arc. The

electrode chamber may bo of oast iron to serve as

return circuit for the magnetic lines.—J. S. G. T.

Bread-making. C. J. Patterson and B. W.
Mitchell. U.S.P. 1,370,364, 1.3.21. Appl., 17,11.19.

The moisture content of dough of a given con-

sistency is increased by the addition of calcium per-

oxide, not exceeding 0 007% of the weight of flour.

—0. A. K.

Milk food products; Manufacture of . C. 8.

Townsend. E.P. 180,234, 10.12.19.

Skim milk and vegetable fatty matter each warmed
to 75°—100° F. (24°—38° C.) are agitated together,

the mixture is emulsified and allowed to stand until

lactic acid ether is produced, whereupon the mass is

concentrated or dried.—H. H.

Buttermilk; Condensed , iuttermilk powder,
and process for making same. I. S. Merrell,

Assr, to Merrell-Soule Oo, TJ.S.P. 1,370,828,

8.3.21. Appl., 8.4.16.

See E.P. 111,340 of 1916; J„ 1918, 37 a.

pounds. Traces of iron give ice a reddish-brown
colour; a muddy or bright yellow colour reOTlto

from the presence of organic matter; and silica

and alumina give the ioe a muddy appearance and
form a slimy sediment on melting. Sodium salts

are deposited as white solids and tend to cause
brittleness and cracking. During the process of
freezing with air agitation most of the above solife

collect as a central “core,” and may to a certain
extent be removed by suction pumpii^, followed by
introduction of fresh water

;
this, however, involves

considerable labour and expense. A satisfactory
method of treatment is found in softening the
water with lime; calcium chloride and sulphate re-

tained in the water are not appreciably detri-

mental, and in any case less so than sodium salts;

for this latter reason lime is preferable to soda ash.

The objections attaching to sodium salts also render
the use of zeolites for softening undesirable.

—W. J. W.

Anthrax spores; Eesistancs of to chlorine,

pickling liquors, formaldehyde, and mercuric
chloride. A. Miiller. Arcli. Hyg., 1920, 89,

363—372. Chem. Zentr,, 1921, 92, I., 501.

A 1'5% CHLOWNK solution kiOed the spores in 8 hrs.,

0'5% solution in 21 hrs. A pickle containing 0’5%
of hydrochloric acid was^ ineffective even after 31
days, 4% hydrochloric acid solution at 37° C. killed

the spores after 2 days, 2% hydrochloric acid after

6 days, 1% and 0'5% after 7 days, 0’3% formalde-
hyde solution killed- the spores in 6 days, 5% in 5
days; 0’1% mercuric chloride solution was in-

effective in 1 day, and 2% solution in 88 days. At
37° C. O’l—5% solution of mercuric chloride killed

the spores in 20—5 days.—D. W.

Sulphiformin or methanol-sulphurous acid. P.

Malvezin. Bull. Assoc. Chim. Suer., 1921, 38,

210—220 .

“ SiaPHiFOHMiN ” or formaldehyde-sulphurous acid,

HO.CH,.80,H, may be prepare by acting on 40%
formaldeh;yde solution with gaseous or dissolved sul-

phur dioxide, or in a more concentrated form by
the interaction of gaseous sulphur dioxide with
moist formaldehyde vapour in a suitable apparatus.

Various reactions of the product are described, but
in a footnote it is stated that the substance first

formed on mixing solutions of formaldehyde and
sulphurous acid is formaldehyde sulphoxylate,

HO.CH,.SO,H, and this is slowly oxidised to

formaldehyde-sulpburons acid. Sulphiformin is

readily resolved into its components and accord-

ingly exerts a strongly antiseptic action. A 1%

j

solution has been employed for spraying vines, and
I experiments described illustrate its toxic action on

j

yeast and bacteria.—J. H. L.

Nitrous fumes in air. Moir. See XXIII.

Alkali phosphates. G.P, 330,342-3. See VII.
|

Caffeine from coffee heans, E.P, 144,998. See XX. I

i

XIXB.-WATER PURIFICATION; i

SANITATION.
Ice; Water softening for the manufacture of raw

|

water . A. 8. ^hrman. J. Ind. Eng.
;

Chem., 1921, 13, 235—237.
i

Dissolved solids and impurities in natural waters
|

have a detrimental effect on the quality of the ice
prepared from them. Calcium and magnesium
impounds, present as “temporary hardness,”
form milky patches and bubbles, and frequently an
opaque under crust, which is deposited as a sedi-
ment on melting. Permanent hardness is Jess ob-
jectionable, especially if magnesium compounds,
which form white ice, are replaced by calcium com-

Adsorption by asbestos. Kolthoff, See XXIII.

Patents,

Water-treating apparatus. J. Eoche and R. J.

Parker, Assrs. to Electric Twin Water Purifica-

tion Oorp. U.S.P. 1,371,814, 15.3.21. Appl. 7.2.19.

An apparatus for water treatment comprises a con-

tainer which is divided into compartments by a

series of perforated partitions of electrically con-

ducting material. The compartments contain a

filtering agent consisting in alternate compart-
ments of a layer of carbon with a superposed layer

of quartz and of quartz alone. Mmus are pro-

vided for connecting alternate partitions with the

opposite poles of an electric circuit.—W. J. W.

Distilled water; Process for producing . B.

Hilliger. G.P. 329,264, 27.5.19.

Steam is distilled from water at less than atmo-
0
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spheric pressure, and is condensed in a chamber

surrounding the distillation vessel, whereby the

latent heat evolved on condensation is utilised in

heating the water remaining in the distillation

vessel. Tire apparatus is very compact, rendering

conduction and radiation losses extremely small.

—J. S. G. T.

FilteT-eUments. E.P. 134,228. iSce I.

XX.-<)BGANIC PBODUCTS; HEOICIMAL

SUBSTANCES ; ESSENTIAL OILS.
I

Yohiiniine; Determination of in yohimhi
bark. A. Schomer. Pharm. Zentralh., 1921, 62,

169—171.

Fiftben g. of the powdered bark is shaken for 10
mins, with 150 g. of ether, 10 g. of 15% sodium
hydroxide is then added, and, after 1 hr., 100 g. of
the ethereal layer is drawn off and extracted with
successive quantities (20, 10, and 10 e.c.) of 1 %
hydrochloric acid

;
the acid extracts are shaken with

chloroform to remove impurities, then rendered
alkaline with sodium carbonate solution, and ex-
tracted with chloroform. The chloroform extract
is evaporated, the residue dissolved in alcohol to
which is added a few drops of hydrochloric acid, the
alcohol is evaporated, the residue treated with ether
and evaporated, and finally warmed with 50 drops
of alcohol. When most of the alcohol has evaporated
50 g. of chloroform is added, the mixture cooled at

(P C. for 30 mins., and the crystals of yohimbine
hydrochloride then collected, dried at 100° C., and
weighed. Three samples of bark examined yielded
0'7&—1'26^ of yohimbine. The crystals of the
hydrochloride obtained had m.pt. 272° C., whilst

pure yohimbine hvdrochloride has m.pt. 285°

—

290° C.—W. P. S.

Humins and humic acids; Synthesis of . J.
Marcusson. Ber., 1921, 54, 542—545. (Cf. J.,

1919, 350 a; 1920, 180 a.)

Fpran when tre.ited with concentrated hydrochloric
acid gives a pale brown infusible resin, which is

converted by fusion with potassium hydroxide into
a humic acid. The course of the reaction appears
to be; Furan + a3-dihydroxydivinyl, HO.CH;
CH.CHiCH.OH -F succinaldehyde. The latter yields
the aldol and subsequently the o-peri-difnran, which
polymerises with formation of humin. The acidity
of the humic acids has been ascribed by Eller
and Koch (J., 1920, 717a) to the presence of
phenolic hydroxyl groups

;
the ready, if incomplete,

esterification of these substances when heated with
alcoholic hydrogen chloride (3%) and the elimina-
tion of carbon dioxide at 250° C. in the presence of
superheated steam, however, indicates the presence
of carboxyl groups. {Of. J.C.S., May.)—H. W.

Yeast-nucleic acid. 8. J. Thannhauser and P.
Sachs. Z. physiol. Chem., 1920, 109, 177—182.

No precipitate of the brucine salt of uridinephos-
phoric acid was obtained by shaking Behringer’s
yeast-nucleic acid with water for 24 hrs., concen-
trating the filtrate under reduced pressure, boiling
with brucine, and treatment with alcohol. It is con-
cluded therefore that the yeast-nucleic acid does
not contain free nridinephosphoric acid, and that
the barium salt obtained by Stendel and Pciser by
fractionating yeast-nucleic acid with barium acetate
(J., 1921, 60 a) is not that of nridinephosphoric
acid.

Nucleic acids of the lymphatic ganglions and of the
thyms^; Physiologic^ properties of the .

Conditions for obtaining a thymonucleic acid very
active to ''lood. Doyon. Comptee rend., 1921,
172, 820—821.

The ganglions of the mesentery, carefully freed

from membranes and fat, when treated according
to Neuman’s method, yield a nucleic acid prepara-
tion, which is quite white and permits of the pre-
paration of a very stable, limpid, colourless blood
plasma. In preparing nucleic acid from the thymus
of a calf, the material should be crushed, mixed with
water, and allowed to putrefy for 15—18 hrs. before
applying Neuman’s method, and only 200—300 g.
should be used. This gives a very active prepara-
tion.—W. G.

Arsphenamine [salvarsanl; Arsenical compounds
related to . G. W. Baiziss and J. L. Gavron.
J. Amer. Chem. Soc., 1921, 43, 582—585.

The undesirable symptoms which sometimes follow
intravenous injection of salvarsan are conceivably
dne to chemical impurities. Some of those possibly
present have therefore been examined. 3.5.3’.5'-

Tetramino-4.4'-dihydroxyaTaenohenzene tetra-

hydrochloride, from the corresponding dinitro-

hydroxyphenylarsinic acid and sodium hydro-
sulphite, exerts a curative influence on trypanosome
infections, and exists in two forms, one easily

soluble in methyl alcohol, the other sparingly. The
preparation of 3.5-diamino-4-hydroxy- and 3-amino.
4-h.vdroxy-phenylarsinic acids (G.P. 224,953; J.,

1910, 1178) and the reduction of their acetyl

derivatives to arsenobenzene derivatives are de-
scribed. {Cf. J.C.8., May.)—J. K.

Neoarsphenamine [neosalvnrsan']
; Chemistry of

and its relation to toxicity. G. W. Raiziss

and M. Falkov. J. Biol. Chem., 1921, 46, 209-
221 .

Three commercial samples were examined, parti-

cularly as regards the distribution of the sulphur.
A lower arsenic content may be due to the presence
of uncombined sodium formaldehyde-sulphoxylate,
sulphate, or choride. The arseniclnitrogen ratio

equals the theoretical in good samples and may be

taken as an index of purity. The amount of

iodine necessary for complete oxidation is in excess
of that required merely by arsenic; this is attri-

buted to uncombined sulphoxylate
;

sulphoxylate
combined with the amino group docs not react
with iodine. The amount of combined sulphoxylate
indicates that the samples were mixtures of mono-
and di-substituted products.—G. B.

Neoarsphenamine [neosalvarsan] ; Examination of
. A. 1). Macallum. J. Amer. Chem. Soc.,

1921, 43, 643—645.

The best criterion of the purity of neosalvarsan
consists in the determination of the sulphoxylate
group, CHjOSONa, by subtracting from the total

reducing power, determined by iodine, that due to

free reducing substances and to arsenic, and
multiplying the result by 3'9.553. Details of the
estiinations are given, although it is not possible to

obtain a product in which the ratio sulphoxylate
grouplarsenic is exactly 1:2, the best preparations
approximate closely to this value.—-J. K.

Adrenaline solutions- Preparation and preserva-
tion of . F. Richard and M. Malmy. J.

Pharm. Chim., 1921, 23, 209—214.

A SOLUTION which keeps well is prepared by dis-

solving 1 g. of adrenaline in 100 e.c. of 0‘75%
sodium chloride solution containing 1 g. of dis-

solved sulphur dioxide and then diluting the
mixture to 1000 c.o. with 0’75% sodium chloride
solution which has been sterilised previously.

—W. P. S.

Saccharin; Detection of . A correction, h.
Thevenon. J. Pharm. Chim., 1921, 23, 216.

A REACTION described recently (J., 1921, 60 a) is

not characteristic of saccharin, since one of the
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reagents used (^-naphthol) itself yields a red colora-

tion with nitrous acid in dilute acid solution.

—W. P. S.

^Irisfol. G. H. Woollett. J. Amer. Chem. Soc.,

1921, «, 553—561.

By the action of one, two, and four equivalents
each of iodine and alkali hydroxide on thymol,
iodothymol, a gum almost completely soluble in
alcohol, and aristol are respectively obtained, and
iodothymol can be converted into the other
products by treatment with appropriate amounts
of iodine and alkali hydroxide. Ordinary aristol is

a mixture of the gum (ca.40%) with a faintly

yellow product, iusoluble in alcohol, resembling the
kuco derivative of Lautemann’s Red (Annaleii,

1861, 120, 309) in its oxidisability to a red product,
(C,.H,iIO)i„ sparingly soluble in alcohol. The
colour of fresh aristol is due, not to adsorbed
iodine, but to this oxidation product, which suffers

gradual reduction and liberates iodine from the
gummy portion. Lautemann’s Red similarly

liberates iodine from iodothymol. (C/. J.C.S.,
May.)-J. K.

Dkyanodiamide ; Action of sulphuric acid on .

T. L. Davis. J. Amer. Chem. 8oc., 1921, 43,

669—672.

It is shown that the formaldon of guanidine by the
action of 61% sulphuric acid on dicyanodiamide is

slow at 100° C., but an 85% yield is obtained after

six hours at 140° C. and the yield is only slightly

improved at 200° 0. At the higher temperature
carbon dioxide is produced in excess of that
calculated, probably owing to some further
hydrolysis of guanidine. (C/. J.C.S., May).—J. K.

PerchloTOmethylmcTcaptan. 0. B. Helfrieh and
E. E. Reid. J. Amer. Chem. Soo., 1921, 43,

591—.594. (C/. Frankland and others, J., 1920,
256 t).

Perchloeomethylmebc.sptan is be.st obtained by
chlorinating carbon bisulphide at 20°—30° C. in

diffused light in presence of 0'3—0'4% of iodine

until its volume is doubled. Sunlight, a tempera-
ture above 30° C., and over-cblorination favour
production of carbon tetrachloride, and no other
"carrier” than iodine is suitable. By reduction
with iron and hydrochloric acid, thiophosgene and
carbon tetrachloride are obtained, and the latter is

the sole product of boiling the compound with iron
alone. Zinc and hydrochloric acid apparently
convert it into methane. (C/. J.C.S., May.)—J. K.

NitrotaTtaric acid. A. Lachman. J. Amer. Chem.
Soc., 1921, 43, 577—581.

Nitrotabtahio acid is the dinitrate of tartaric acid,

CO,H.CH(ONO,).CH(ONO,).CO,H, since it yields
by hydrolysis with fairly concentrated mineral acid
nitric and tartaric acids, but with water alone gives
rise to nitrous and dihydroxytartaric acids, with
some tartronic and oxalic acids, whilst the last two
are the only organic acids produced in presence of
alkali. In explanation of these reactions, it is sug-
gested that the acid reacts in a pseudo-form,
CO,H.C(OH)(ONO).C(OH)(ONO).CO,H. Although
the moist acid decomposes with some violence below
100°, it is stable at the boiling point of xylene when
dry. (C/. J.C.S., May.)—J. K.

[Organic] acids,- Identifiaiiun of . VI. Sepa-
ration of acids by means of phenacyl esters.
J. B. Rather and E. E. Reid. J. Amer. Chem.
Soc., 1921, 43, 629—636.

A NUMBEB of illustrations, chosen from naturally
occurring organic acids, are given to show that the
constituents of a mixture of such acids may fre-
quently be identified by preparation of their

phenMyl esters from the sodium salts (J., 1920,
501 A), followed by fractional crystallisatidn.—J. K.

Alkylamines; Detection of volatile in the pre-
sence of^ ammonia and volatile tertiary alkyl-
amines in the presence of volatile primary and
sectary alkylamines. H. E. Woodward and
C. L. Alsberg. J. Biol. Chem., 1921, 46, 1—7.

Incipient decomposition of foodstuffs may be re-
cogni^d by the presence of traces of amines, which
are, however, difficult to distinguish from the
ammonia also present. In dilute alkaline solution
ammonia reacts with formaldehyde to form heia-
methylenetetramine, but methylamines (e.g., 10 c.c.
of 001—0 02 N amine distilled into 1 c.c. of 40%
formaldehyde) furnish methyl alcohol and formic
acid.

_

The formic acid is detected by a solution
containing 180 g. of mercuric bromide and 120 g. of
potassium bromide per litre, which gives on wmrm-
ing a white precipitate of mercurous bromide, when
a quantity of formic acid corresponding to 0'5 mg.
of amine nitrogen is present. Ammonia, mono- and
dunethylamine also give a white precipitate with
mercuric bromide, but this is soluble in excess of
formaldehyde. Trimethyl and triethylamine form
with potassium mercuric iodide (450 g. Hgl, and
330 g. KI per litre), yellow crystalline compounds
melting at and 77® C. respectively, if excess of
potassium iodide be avoided. Trimctliylamine is

etill precipitated at 3 mg, in 5 c.c.
; dimethylamine

requires to be at least six times as concentrated. At
suitable concentrations the tertiary amine only is
precipitated, and then may be obtained pure by
distilling the

^

mercuric iodide compound with
sodium hydroxide and sulphide.—G. B.

Catalytic hydrogenation$ over copper. P. Sabatier
and B. Kubota. Comptes rend., 1921. 172,

733-736.

The catalyst is prepared by slowly reducing black
tetracupric hydroxide at 200® C. When benzalde-
hyde and hydrogen are passed over this catalyst
at 350® C. the main products are benzene and
carbon monoxide, together with some toluene.
Under similar conditions acetophenone yields ethyl-
benzene, and ethyl phenyl ketone yields propyl-
benzene. Benzoylpropanone is, however, decom-
posed, giving acetophenone, acetaldehj’de, ethyl
alcohol, and a little ethylbenzene. Benzoquinone
gives almost exclusively quinol. Phthalic anhydride
at first yields benzene and carbon monoxide, but
soon the action changes and plithalide is formed,
together with some toluene and carbon monoxide
as products of an accessory change.—W. G.

Catalysts; Influencing of and specifically

active catalysts. K. W. Rosenmund and F.
Zetzsche. Ber., 1921, 54, 425—437.

The catalytic reduction of acid chlorides to alde-
hydes (J., 1918. 442 a) by means of hydrogen in the
presence of palladinised barium sulphate is some-
what uncertain, and the effect of a large number
of substances on the conversion of benzoyl chloride

into benzaldehyde in benzene, toluene, and cumene
solution has therefore been investigated. With
pure material, practically no aldehyde is formed;
the most effective addition is “ sulphured^' quino-
line (quinoline boiled under a reflux condenser for
5—7 hrs. with one-sixth of ite weight of sulphur);

specimens of the latter which have been used pre-

viously appear to be even better reagents than the
freshly-prepared material, the yields reaching 88%.
Under similar conditions, o-chlorobenzoyl chloride

gives o-chlorobenzaldehyde (more than 70%), p~

nitrobenzoyl chloride yields p-nitrobenzaldehyde

(91%), and phenylacetyl chloride is converted into
henylacetaldehyde (80%). This appears to be the
rat recorded instance in which a specific catalyst

c 2



322 a Ot. XX.—ORGANIC PRODUCfTS | ItEDIODiAl. SDtiSTANORS, *o. Pliy la, iMi.

has been artificially produced by the addition of a

chemically' well-defined substance. (C/. J.O.8.,

May.)—H. W.

Halogen wnited to nuclear carbon and ite replace-

ment by other substituente. III. Preparation of

arsinic and mlphonic acids. K. W. Roscnmnnd.
Ber., 1921, 54, 438-^40.

Phbnyiaesinic acid is obtained in small yield when
bromobenzene, normal potassium araenite, water,

and copper sulphate are heated at 180°—200° C.

Similarly, potassium o-bromobenzoate, potassium

arsenite, copper powder, and aqueous alcohol give

o-carboxyphenylarsinic acid at about 90° C. Ben-
zcnesulphonio acid is prepared from bromobenzene,
s^inm sulphite, and copper sulphate in the pre-

sence of water at 180° C., and subsequently at

200° C. Similarly, p-bromotoluene gives toluene-p-

sulphonic acid. Sodium o-bromobenzoate ani
sodium sulphite in like manner yield o-sulpho-

benzoic acid at 120°—130° C., or when boiled under
a reflux condenser. m-Sulphobenzoic acM is pre-

pared from m-bromobenzoic acid at 170°—180° C.
—H.W.

Cyanic acid; Synthesis of by oxidation of

organic substances. New methods of detecting

this substance. R. Fosse. Bull. Soe. Chim.,

1921, 29, 158—203. 0
A resunU of work already published: (c/. J., 1919,

655 a; 1920, 747 a, 781 a).—W. G.

N-Butyl alcohol and Specific gravities of

mixtures of . T. D. Wad and A. G. Gokhale.

J. Ind. Inst. Sci., 1921, 4, 17—25.

The specific gravities of mixtures of n-butyl alcohol

and water covering the entire range of miscibility

were determined at temperatures of 20° and 25° C.,

and from the results curves were made and tables

are given showing the specific gravities of aqueous
butyl alcohol of all concentrations, from which the
following figures are taken ;

—
% 8p. gr. Sp. gr. % Sp. CT,

at 20^ C.

Sp.gr.
Water. at 20" C. at 25" C. Water, at25"C.
0-0 .. 0-8006 . 0-8066 18-5 . . 0-8448 .. —
SO .. 0-8200 . 0-8159 94-5 . ,

—
. . 0-9886

10-0 .. 0-8292 . 0-8258 95-0 . . 0-9908 . . 0-9893

IS'O .. 0-8384 . 0-8346 97-5 . . 0-9942 . . 0-99S1
7*5 .. 0-8429 . 0-8395 100.0 , . 0-9983 .. —

—G. F. M.

Aliphatic alcohols; Purification and some physical

properties of certain . R. F. Brunei, J. L.
Crenshaw, and E. Tobin. J. Amer. Chem. Soc.,

1921, 43, 561—577.

Owing to their hygroscopic nature it was not found
possible to obtain satisfactorily exact boiling points
of the alcohols tested, except in presence of drying
agents. Of these aluminium amalgam (J., 1895,

898) was the most satisfactory owing to the rapidity
of its action

I

time and baryta were ultimately
equally effective, but metallic calcium, whilst

speedy in its action, is not as valuable for this pur-
pose, possibly owing to the presence of an im-
purity. Boiling points, densities, and refractivities

of a number of alcohols are recorded {cf. J.C.S.,

May).—J. K.

Methyl alcohol; Process for the purification of .

A. Lanzenherg and J. Duclaux. Bull. Soc. Chim.,
1921, 29, 135—136.

CoMMEKCiAi methyl alcohol usually contains appre-
ciable amounts of acetone in addition to other im-
purities of higher boiling point. For its purifica-
tion 1 pt. of alcohol is mixM with 7‘S pis. of chloro-
form, the mixture distilled, and the fraction boiling
at 52'5°—53'5° C. collected. From this fraction
the alcohol is extracted with water, the aqueous

alcohol being subsequently distilled and rectified in

the usuM manner.

—

W. G.

Pepsin. Brewster. Bee XIXa.

Patents.

Immunising serum; Process for, purifying and en-

riching . Elektro-Osmose A.-G. (Graf
Schwerin Gee.). E.P. 104,688, 7.3.17. Oonv.
7.3.16.

Sekcii which has been freed from euglohulin and
electrolytes, preferably by an electro-osmotic pro-

eees, is placed in the middle chamber of a three-cell

electrolytic apparatus; the anodic diaphragm con-

sists of an animal substance, such as hide or bladder,
which behaves positively, and the cathodic dia-

phragm of a vegetable material, such as parchment
paper, which behaves negatively to the electric cur-

rent. The albumins migrate to the anode chamber,
whilst the fatty substances separate in the middle
chamber. The serum obtained is clear and may be

evaporated under reduced pressure to dryness or to

any desired concentration. The electric current is

applied preferably at high tension and by previous

treatment with a relatively low tension it is pos-

sible to eliminate the mineral constituents and
globulins in the same apparatus,—D. F. T.

Diolhyl sulphates; Manufacture of . L.

Lilienfeld. E.P. 143,260, 14.5.20. Oonv., 15.12.13.

Dialkyl sulphates are prepared by the direct

action of sulphur trioxide on aliphatic alcohols in

presence of dehydrating agents, such as phosphorus
pentoxide or anhydrous sodium sulphate or copper
sulphate, and in presence or absence of inert

diluents, such as chloroform, carbon tetrachloride,

and the like.—J. H. L.

Caffeine; Extraction of from coffee beans.

H. C. E. Lomhaers. E.P. 144,998, 19.3.20.

Conv., 13.6.19.

In order to avoid condensation of steam and conse-

quent depreciation of the coffee beans during the

preliminary “opening up” before the removal of

caffeine, the beans are previously raised to the

steam temperature. The subsequent steam treat-

ment occupies about 3 hrs., and causes no loss of the

valuable extractable and aromatic constituents.

After the extraction of the caffeine the beans are

again heated before the application of steam for

the removal of the extraction agent.—D. F. T.

Methane; Manufacture of . Farbw. vorm,

Meister, Lucius, und Briining. E.P. 146,114,

22 6.20. Conv., 1.7.19. Addn. to 146,110 (J.,

1921, 26 a).

In the catalytic redaction of carbon monoxide to

methane hy means of hydrogen, a product of greater

purity and free from hydrogen and carbon

monoxide is obtained hy using carbon dioxide in

the later stages of the reaction in the proportion of

somewhat more than 1 vol. to every 4 vols. of

hydrogen present. Nearly all the hydrogen is

thereby converted into methane and water, the

latter being periodically separated, whereas with

carbon monoxide deposition of carbon commences
when the proportion of hydrogen is allowed to

become less than 5 vols. for every vol. of monoxide
present. The excess of carbon dioxide is finally re-

moved from the product by absorption by lime or

other means, and traces of hydrogen by passing

over heated copper oxide.—G. F. M.

Tobacco; Process for the treatment of . 0.

Braemer. E.P. 160,128, 25.10.20.

XoBAooo is impregnated with a solution of caffeine.

—D. F. T.
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l-Methyl-2-amino-4^opropyl-5^Urobenzene. 0. E.
Andrevs, Assr. to The Selden Co. U S P"
1,314,923,2.9.19. Appl., 22.9.17.

Cthshb is treated with a mixture of sulphuric and
nitric acids and the nitrocymene reduced to 1-
methyl-^amino.4-isopropylbenzene. This is con-
verted into the 2-acetamino derivative, which on
nitration and hydrolysis yields l-methyl-2-amino^-
isopropyl-5-nitrobenMne, or, if reduced before
hy^olysis, the 2.5-diamino compound.

Bmethyl-di-iaopropylhenzidine and process of
making same. C. E. Andrews, Assr. to The
Selden Co. TJ.S.P. 1,314,924, 2.9.19. Appl.
IS.9.17.

’

Crude mononitrocymene is reduced in alkaline
solution to hydraaocymene, which when subjected
to the benzidine transformation (treatment with
hydrochloric acid) is converted into dimethyl-di-
isopropylbenzidine, b.p. 250° C.

Methyl-amino-isopropylbemenesulphonic acid and
process of snaking same. C. E. Andrews, Assr. to
The Selden Co. U.8.P. 1,314,927, 2.9.19. Appl.,
14.9.17.

’

Aminocymene is heated with 98 % sulphuric acid for
10 hrs. at about 200° C., the product is neutralised
with alkali, boiled with charcoal, and precipitated
with acid. l-Methyl-2-amino-4-i8opropyibenzene-5-
Gulphonic acid is obtained.

suiting dark red-brown solution is evaporated at a
low temperature to recover the readily soluble
double salt. The solutions on boiling do not deposit
either calcium or ferric glycerophosphate.—A. E. P.

Chlorides of aromatic carhoxylic acids; Process for
the preparation of , Badische Anilin- und
Soda-Fabr. G.P. 331,696, 17.7.14.

Goim yields of aromatic acid chlorides are obtained
by heating the corresponding trichloride (1 mol.)

(1 mol.) in the presence of concentrated
^Iphuric acid and ferric chloride as catalysts,

rt j j*
^^^'^t^^^^^oride yields benzoyl chloride, and

2.4-dichlorobenzotrichloride yields 2.4-dichloro-
bcnzoyl chloride a.s a colourless oil boiling at 152°—
155° C. under 30 mm. pressure.—A. R. P.

Albumins; Combination of metals with . K.
Kottmann, Assr. to Society of Chemical Industry
in Basle. U.S.P. 1,371,380-1, 15.3.21. Appl.,
27.9.16 and 26. 6.17.

See E.P. 110,936 and 115,686; J., 1917, 1289; 1918,
442 A.

XXI.-PH0T0GBAPH1C HATEBIALS AND
PBOCESSES.

Arsenical compound. W. A. Jacobs, W. H. Brown,
M. Heidelberger, and L. Pearce, Assrs. to Rocke-
feller Institute for Medical Research. U.S.P.
1,315,127, 2.9.19. Appl., 13.6.18.

A SOLUTION of N-(ars€noaryl)bis-o-aminoacylaryl-
amines (U.S.P. 1,280,123; J., 1919, 268 a) in an
alkali hydroxide is evaporated under reduced
pressure or precipitated with alcohol to produce
alkali salts of, e.g., N-(p-araenophenyl)bia-glycyl-m'-
aminophenol,

MO.C.H..NH.CO.CH,.NH.C.H,.As:
As.O.H,.NH.CH..CO.NH.C.H,.OM,

which are of value in trypanosomal or spirochsetal
diseases.

Organic substances; Process for electrolytic treat-
ment of without the use of a diaphragm.
Farbenfabr. vorm. F. Bayer und Co. G P
310,023, 20.10.16.

The electrolyte is made up of liquids of different
density, one of which contains the organic substance
to be treated in solution. Means are provided to
prevent the gases liberated at the opposite pole
from coming into contact with the liquid containing
the substance undergoing treatment. The method
^a.y he used for the preparation of piperidine from
pyridine and of pinacone from acetone.—A. R. P.

Organic compounds; Production of from com-
pounds containing a smaller percentage of hydro-
gen. c. Neuberg, A., K., and R. Welde, and E.
Heisler. G.P. 330,812, 21.3.14.

Reduction of organic compounds, e.g., benzalde-

ij
* benzyl alcohol, nitrobenzene to aniline,

aldol to butyleneglycol, nitromethane or nitro-
ethane to methyl- or ethylamine, or quinone to
qninol, is effected by the addition of yeast prepara-
tions, or a fermenting mixture of yeast and sugar
solution, to the compounds. When reduction is
complete, the product is isolated from the mixture.

—L. A. C.

Double salt of glycerophosphoric and lactic acids;
Process for the preparation of a '. E. Merck,

14 4*^
331,695,

Calcium or ferric glycerophosphate is allowed to
react with the corresponding lactate, and the re-

Photogra.phio density, light intensity, and expo-
sure time; Belation between . F. E. Ross.
Communication No. 93 from Research Lab. of
Eastman Kodak Co. J. Opt. ^c. Amer., 1920,
4, 255—273.

The formulae previously suggested by Abney,
Hurter and Driffield (J., 18M, 455), Elder, and
Channon to express the relation between exposure
and image density are examined mathematically
and as to their agreement with the experimental
values for two emulsions of different type, the one
(a) having a high development factor and a short
foot, the other (d) haring a low development factor
and a long foot. Each one is shown to fail on some
theoretical consideration and shows also appreciable
discrepancy between calculation and experiment,
which is more marked with emulsion A than with
emulsion B. Taking as the simplest assumptions
warranted by available data that the sensitive
grains of a plate may be divided into n groups,
each having the same silver content and increasing
in sensitiveness by the constant factor, r, and that
each group as a whole obeys the mass action law,
the formula deduced is

[
1

S=!l-I

^ 3=0

where dm is the maximum density obtainable, k
is the sensitivity factor, r the common ratio of the
sensitivities of the various groups, I the acting in-
tensity, and t the exposure time. The method for
determining the various constants is developed and
calculated compared with experimental values for
plates A and B as before; agreement is close for B
but not for A. The equations suggested by
Schwarschild [f <2»=C] and by Kron

to express the relation between I and t for equal
effects on a photographic plate (which does not obey
the reciprocity law), are discussed mathematically
and some pecularities deduced which necessitate
further experimental work. Assuming ^Warz-
schild's expression to hold, a method is deduced for
determining p from the values obtained for the
development factors for a time scale and an in-
tensity scale exposure.—B. V. S.
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Grain size and sensitometric properties of \vhQio-

graphic'] emulsions. E. P. Wightman Ana S. E.

Sheppard, Brit. J. Phot., 1921, 68, 169—172.

This is chiefly a discussion and comparison of

papers by Ross (c/. jupra), Slade and Higson (J.,

1921, 27 a), Svedbcrg (J., 1920, 705 a), and Hig^n
(J., 1921, 98 a). Higson’e sugg^tion that the size

of a developed grain is approximately four times

that of an undeveloped grain is shown to be incon-

sistent with data taken from his own and Svedberg’s

work.—B. V. S.

'^Photographic piaie; Action of light on the

and “ The photochemical law of the silver halide

gi'ain”: a criticism. L. Silberatein and S. E.
Sheppard. Phot. J., 1921, 61, 20&—206.

Objection is raised to the conclusion, in the paper
by Slade -and Higson (J., 1921, 27 a) on which that
of Higson (J., 1921, 98 a) is based, that light is not
absorbed in quanta by the photographic plate

;
the

statement is based on the observed fact that the
rate of conversion of silver bromide grains to the
developable condition is not proportional to the

light intensity and to the number of grains still

unchanged, a fact which has no reference to the
quantum theory. It is pointed out that after defin-

ing “ P,” the probability of any grain becoming
developable in unit time, from the equation dxjdt =
P{a-x), it is assumed Uiat P is a function of only

I and i and not of x. Further it is stated that the

method of arriving at the complete law for the

photc^raphic plate lay multiplying together the two
functions obtained by consideration of the cases

when I is variable and i constant and when t is

variable and I constant, is mathematically invalid,

and the resulting equation is not therefore justified.

Other minor criticisms are also put forward.
—B. V. S.

Colloid chemistry and photography. Lll, Accelera^
tion of development by dyes and neutral salts.

Liippo-Cramcr. Kolloid-Zoits., 1921, 28, 174—175.

The accelerating effect of certain basic dyestuffs on
alkaline developers, notably that of Phenosafranine
on quinol, has ite analogue in a recently observed
accelerating effect of certain acid dyes on acid

(physical) developers. Thus plates bathed in

Erythrosin solution and developed in an acid silver-

amidol bath show quicker development
;
it is prefer-

able, as in all cases of physical development, to
treat the plates, before development, in iodide

solution which opens up the grain (“ lays bare the
exposure germ’’). Phenosafranine under the same
conditions gives a reduction of speed of develop-

ment. Physical developers are also quickened by
addition in considerable concentration of neutral
salts such as potassium nitrate and sodium sulphate.

—B. V. 8.

High-speed radiography and radiometaXlogTaphy,
T. Thorne-Baker and L. A. Levy. Phot. J., 1921,

61, 158—166.

Br coating a plate first with a special type of light-

sensitive emulsion and then with a solution
gelatin containing calcium tungstate in suspension,

a composite plate of very high speed to X-rays is

obtained. The silver bromide emulsion has as

nearly as possible a spectral sensitiveness corre-
sponding with the fluorescence produced by calcium
tungstate when excited by X-rays, the spectrograph
of which shows maxima at A =24 to 25f(f(, 31^^, and

respectively. The ultra-violet sensitiveness is

particularly high and the plate is liable to fog in
development when using dark room light filters

which are nob completely opaque to ultra-violet.
The gelatin tor the emulsion is specially hardened
to stand soaking in water at 115^—120® F. (46®—49®
C.) without softening. The calcium tungstate for

the upper film is prepared as an amorphous powder
by precipitation, then carefully purified, treated
with a very small quantity of impurity, and heated
to 1000® C. in a carefully controlled electric furnace.
The fine crystals which are thus produced are
graded, the medium sized ones, having a diameter
a little less than that of ordinary silver-bromide
plate grains, being used. The calcium tungstate is

applied to the light-sensitive film in a solution of a
very soft gelatin which easily dissolves in water at
100® F. (^® C.), The coating conditions are sucli

that the grains of tungstate settle into close contact
with the sensitive film, thus giving maximum
eflSciency and enabling a small quantity of salt so

applied to have as great an intensifying effect as

the much larger quantity required for an ordinary
intensifying screen. In use the plates after ex-

posure are placed in water at about 105® F. (40® C.)

which softens and washes away the upper film, the
plate being then developed in the usual way, but
preferably with an increase of concentration of the

developer because of the lower permeability of the
film. A hard X-ray tube gives better results and
shorter exposures than a soft tube, the full ad-

vantage as to speed being obtained with the former
only. For this reason the plates are also particu-

larly suitable for radio-metallography.—B. V. S.

Pinafiavol, a new [photographic'] sensitiser for

green. J. M. Eder. Phot. Korr., 1921, 58, 29—
31. E. Kbnig. Phot. Bunds. Brit. J. Phot,,

1921, 68, Col. SuppK, 16.

PiNAFLAVOL (M., L., and B) is one of a new class of

basic yellow dyes which are soluble in water and,

like Pinacyanol, are stable towards acetic acid but
are decolorised by mineral acids. Applied to the

photographic plate either by addition to the emul-

sion or by bathing, Pinaflavol confers a marked
sensitiveness in the green and yellow, extending to

the D line and practically without the gap in the

blue-green shown by plates sensitised by Erythrosin.
In three-colour work Pinaflavol plates have the Ad-

vantage over Pinaverdol plates, in that the rela-

tively sharp ending of the spectral sensitiveness in

the yellow enables their use for exposure to green
light behind a yellow screen instead of behind a

green screen
j
exposures are considerably reduced

because of the greater transparency to green of

yellow dyes.—B. V. 8.

Vesensitisers. E. Konig and Luppo-Cramer. Phot.
Kunds., 1921, 37—38.

Dyestuffs of other classes than the Safranine
group (c/. J., 1921, 99 a),containing several amino
groups, e.g.y Chrysoidine, are somewhat active .ns

desensitisens
;
those with only one amino group, siich

as Congo Red, are quite without action. The re-

placement of the hydrogen of the amino group by

methyl has no effect on the desensitising power.
—B. V. S.

Desensitisers; New application of . {Handling

of X^ray plates in yellow light without use of a

preliminary hath and without addition to the

developer), Luppo-Oramer. Phot. Korr., 1921,

58, 40—43.

X-RAT plates treated with Phenosafranine or similar

desensitiser have their sensitiveness to light re-

duced much more than that to X-rays. This is

explained as being due to the fact that light action

occurs only on the surface of the silver bromide

grains which is protected in the desensitising pro-

cess by deposition of the dye, while the action of

X-rays occurs throughout the whole grain, the

interior of which is not protected by dye deposition.

After a treatment with Phenosafranine (1/2(X)00),

measurements by E. Mauz showed a reduction of

X-ray sensitiveness of 25 to 30% in the neigh|x)ur-

hood of the threshold density values, but practically
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no reduction in the more exposed parts, while the
reduction of light sensitiveness permitted develop-
ment by a strong light.—B. V. S.

Photographic film. P. 0. Seel, H. Combs, and R.
Kemp. Assrs. to Eastman Kodak Co. tJ.S.P.
1,370,922, 8.3.21. Appl. 10.5.20.

J)e,se,nsiti»ing— an oxidation process. Liippo-
Cramer. Phot. Ind., 1921, 259.

It is suggested that the action of desensitisers is .an

oxidising action on the latent image, which is

bleached if exposed to light in the presence of

certain desensitising dyes. Plates which are uni-

formly exposed, then dyed and then expos^ to a
subject, give reversed images showing definite

sensitiveness. If silver bromide diapositive plates

are exposed, converted into iodide, and then
stained, the silver iodide complex is strongly colour-
sensitive.—B. V. S.

Colour-toning and negaihe intensification ; The
mordant dye process for . F. E. Ives. Brit.

J. Phot., 1921, 68, 186—187.

The mordant dye process previously described (cf.

J., 1921, 99 a) for the production of three-colour

transparencies is adaptable to the toning of prints

on glass or celluloid but not on paper. The bleach-

ing bath recommended is potassium fcrricyanide

5 pts., ammonium bichromate 1 pt., glacial acetic

acid 110 pts., and water 13,000 pts. The print is

placed dry in the bleaching bath for i to 2 mins.,

no bleaching action being visible, washed for about
5 mins., and transferred to the dye bath. Suitable
dyes are Malachite Green, Safraninc,Phenosafra-
nine, Rhodamine, and Auramine, made up to a
strength of about 1117000 in water slightly acidified

with acetic acid. The process is also adaptable to
negative intensification if suitable non-actinio

colours are selected, for which purpose a mixture of

Victoria Green and Safranine is recommended.
-B. V. S.

Silver removal process; New photographic . A.
Steigmann. Kolloid-Zeits., 1921, 28, 17,5—176.

Silver is removed, easily and completely, as the
metal, in comparatively pure state, from silver solu-

tions such as used “nypo” baths by the use of

hydrosulphite. A litre of used “hypo” requires

6^ g. of hydrosulphite and about the same quan-
tity of caustic soda, about 4 g. of metallic silver

being precipitated. It is preferable to work at
50°-^° C. “ Hypo ” baths so treated may be used
again, since the oxidation of hydrosulphite results

in the formation of sulphite and thiosulphate.

—B. V. S.

Photographic registration of chemical reactions.

Jolibois. See XXIII.

Patexis.

Coloured pictures; Process for making . A.

Traube. E.P. 147,005, 6.7,20. Conv., 1.2.16.

A PICTURE consisting of a silver image which has
been copper-toned (converted to mixed silver-copper

ferrocyanide) is further toned by treatment with a

solution of a basic dyestuff, about 5 mins, in a dye
bath of 1/1000 strength being generally sufficient;

the excess of dye is removed from the gelatin by a
short washing in water. The transparency of the
dyed copper picture is very high and may be still

further increased hy the removal of the silver ferro-

cyauide contained in it by treatment with a weak
soda fixing solution. A large number of basic dyes
are suitable for use in this process, so that almost
any desired tone can be obtained.—B. V. S.

Photographic developer and method of develo^ng
latent images. A. 8. McDaniel and A. H. Nietz,

Assrs. to Eastman Kodak Co. U.S.P. 1,370,896,

8.3.21. Appl., 10.4.17. Renewed 4.9.20.

DiAMiNdPHENOisuLPHONio add, in alkaline solu-

tion, is used as a photographic developer.

—B. V. S.

A soLU of nitrocellulose containing aliphatic
alcohols with four or five carlxm atoms and castor
oil to increase the fiexibility is provided with a sub-
stratum coating before application of the sensitised
coating.—B. V. 8.

Negative tracing paper [blue print paper]; Process
for improving the keeping Quality of . E.
Merck, Chem. Eabr., and L. Weber. G.P.
331,745, 10.2.20.

An indifferent salt, such as acid ammonium oxalate
or acid ammonium phosphate, which is neither
light-sensitive nor product as a consequence of the
reactions following light exposure, is added to the
sensitising ferric oxalate preparation.—B. V. S.

Photographic material; Colour-sensitised .

F'. F. Renwick and 0. Bloch Assrs. to Ilford,
Ltd. U.S.P. 1,372,548, 22.3.21, Appl., 21.11.18.

See E.P. 133,770 of 1918; J., 1919, 926 a.

XXII.-EXPL0SIVES : MATCHES.

Detonation; Transmission of . E. Kayser. Z.
ges. Schiess- u. Sprengstoffw., 1921, 16, 9—10,
25-27, 33—35.

In tests for determining the transmission of de-
tonation by air or various solid surfaces, the fol-

lowing results were obtained with a safety explosive
consisting of ammonium nitrate, 81%; trinitro-

toluene, 17% ;
and flour, 2% ; in air, 6 cm.

;
on hard

ground, 7i cm.; on a 10 mm. iron plate, 8 cm.; on
loose sand, 8J cm.; and in an iron tube of 37 mm.
int. diam. and 2‘5 mm. thichnoss, buried in tho
ground, 60 cm. The influoncG of the position of tho
detonator in the charge wa.s illustrated by firing

three charges in which the detonator was placed
at the end remote from the test charge, in the
centre, and at the end adjacent to the test charge,
respectively; detonation was communicated at dis-

tancee of 7, 5, and 3 cm. Although detonators do
not transmit tlie detonation shock beyond 4 cm.,
their own sensitiveness to detonation was evidenced
by placing them concentrically at different distances

from a vertical cartridge with their open ends
towards it; positive resulte were obtained at a
distance of 66 cm. The application of the formula
d=mv'P (d is the distance through which detona-
tion is transmitted, P is the mass of the explosive,

and m is a constant) for measuring the intensity

of transmitted shock in the case of cartridges used
in practice was investigated in eleven tests each
with cartridges of different dimensions and weights.

The distance through which transmission is effec-

tive, measured from the centre of gravity of the

cartridge, is proportional to the length and
diameter of the charge. The average value for m
was found to be 1’230. Althougli reduction of sensi-

tiveness of an explosive both to the initial de-

tonation impulse and to mechanical shock is accom-

panied by reduced power of transmission, increased

sensitiveness does not necessarily iinply readier

detonation or improved propagation. Thus,

addition of charcoal to ammonium nitrate and
TNT explosives, or of calcium silicide to

ammonium nitrate and dinitronaphthalene ex-

plosives, increases the sensitiveness to the falling

weight, but causes increased inertness to detonation

and reduces the distance through which the de-

tonation shock is transmitted.—^W. J. W.

Potassium chlorate. Wolcott. See VII.
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Patent*.

Explosives. E. von Her*. E.P. 145,791, 2.7.20.

Clonv., 25.1.19.

CtclotrimethyI/Enetbiniteamine prepared by ni-

tration of a cydotrimethylenetriamine derivative,

specially hexamethylenetetramine or cyclotri-

methylenetrimethyltriamine, is a white, crystalline

powder, m.p. 200“ C., sp. gr. 1'82, inaolnble in

water, slightly soluble in alcohol, and more readily

soluble in acetone and glacial acetic acid. It is

stated to have exceptionally marked explosive pro-

perties, whilst being at the same time non-sensitive

to shock and friction, and stable even at high tem-
peratures. Its velocity of detonation at maximum
density is 8500 m.p.s.

;
heat of explosion, 1597 cals,

per kg.
;
volume of gas liberated, 905 1. per kg.

Either alone, or mixed with other explosives or con-
stituents, it may be used for bursting charges for
projectiles, for blasting purposes, or in detonators
and fuses.— W. J. W.

Explosives; Process of producing desensitised -m—
ond products thereof. K. A. Gillespie, Assr. to
E. I. du Pont de Nemours and Co. IJ.S.P.

1,370,015, 1.3.21. Appl., 3.6.18.

An explosive contains undried nitrostarch which
is desensitised by the presence of water and an oil.

—W. J. W.

Explosive, and process of making explosives. J.
Barah, Assr. to The Commercial Research Co.
U.S.P. 1,371,216, 15.3.21. Appl., 14.7,17.

A UQtJiD explosive, which is insensitive to friction,
consists of an olefine glycol dinitrate.—W. J. W.

Fertilisers from ammonitim nitrate explosives. G.P.
329,960. See XVI.

XXIIL-ANALYSIS.

Platinum resistance thermometers and immersion
heating coils of low lag; Construction of .

T. S. Sligh, jun. J. Amer. Chem. Soc., 1921, 43,

470—475.

Changes in construction of the strain-free typo
of platinum resistance thermometer from that
described in U.S. Bureau of Standards Bull. 6, 150
(J., 1910 205), consist in the sealing of the thermo-
meter tune to prevent oondensation of atmospheric
moisture in the thermometer at low temperatures,
the use of a simpler thermometer head composed of a
brass shell with bakelite base and cap, and the use
of thermometer leads consisting of a 4-strand cable
insulated with a double silk wrapping and a silk

braid, each strand consisting of three No. 28 in-

sulate copper wires twisted together and covered
with silk. Calorimetric thermometers of the type
described in Bull. 9, p. 483 (1913), have been found
to show low values of the 8 constant in the Callendar
difference formula, leading to slight errors in cali-

bration. This is due to a strained winding. The
strain may be avoided by thoroughly annealing
before winding the coil, careful winding and flash-

annealing afterwards. The 8 value of commercial
thermometera can be raised from 1*44 to 1'50 by
flash-annealing without opening the thermometer
case. An all-metal thermometer case of German
silver is described, and also a convenient type of
heating coil for laboratory use, made by winding
resistance ribbon on a flat strip of mica, insulated
by means of thin mica side plates, and enclosed in a
flattened copper tube or sheath.—E. H. R.

iSmmancs total-heat recording calorimeter; Beport
on the . T. Gray and A. Blackie. Fuel
Research Board, Tech. Paper No. 2, 1921, 23
pages. *

Fob a period of flve months a Simmanoe total-heat
recording calorimeter was supplied with town gas,
and the readings of the recorder compared with the
value of the calorific power of the as determined
by means of the calorimeter forming part of the
instrument. Occasional adjustments of the recorder
pen were made, and it was found that the recorded
values usually aiffered from the directly determined
values by less than 10 B.Th.U. and seldom by as

much as 15 B.Th.U. On two occasions when a
greater difference than this occurred, the discrep-
ancy was traced to the accumulation of oxidised
metal on the top of the gauze of the burner.
calorimeter was later supplied with various mix-
tures of coal gas, water-gas, and hydrogen ranging
in sp. gr. (air=l) from 0*303 to 0*528, and in

calorific value from 326 B.Th.U. to 514 B.Th.U. The
greatest difference between the recorded calorific

value and that determined by an independent calori-

meter was 16 B.Th.U. With the calorimeter run on
homogeneous gas, periodic variations occurring at

intervals of about an hour were observed, and were
due to the accumulation and subsequent sudden
removal of air bubbles in the water circuit of the
calorimeter. Occasional irregularities of the order
of 20 B.Th.U. were attributable to restriction of the
water flow by particles of rust etc. Experiments
made in order to ascertain the origin of regular
differences of the order ±10 B.Th.U. show^ that
the variations of recorded caloriflc values were
roughly parallel with the variations in the gas
factor for correcting the gas volume to 60® F. and
30' pressure; that the rate of flow of gas through
the meter varied proportionately with the gas
factor, and that the claim that the gravity meter
automatically corrects the flow of gas for varying
pre^ure and density is substantially true; that
variations of the external temperature caused a

I

variation of the recorded calorific value amounting

j

to ±1*4 B.Th.U. per ±1®F.
;
and that owing to the

change of viscosity of water with temperature, a
change of ±1® F. in the water supply produces a

total effect on the recorder reading amounting in

some cases to nearly ±1%.—J. S. G. T.

Photometric methods and apparatus for the study
of colloids. S. E. Sheppard and F. A. Elliott.

J. Amer. Chem. Soc., 1921, 43, 631—639.

Two types of photometer, distingui^ed as vertical

and horizontal types, for the study of colloids, are
described. The vertical type can be modified for
use as a nephelometer, colorimeter, microphoto-
meter, dispersimeter, or turbidimeter. The hori-

zontal type is a transmission and scatter photo-
meter. chiefly of nee for determining size of

particles, comparative turbidities, and coagulation
velocities.—E. H. R.

Photographic registration of chemical reactions
accompanied by a variation of pressure; Method
of . P. JoUboia. Comptes rend., 1921, 172,

809-811.

The apparatus, which is figured and described, is

a simple adaptation of the double galvanometer of

Le Chatelier and Saladin for the measurement of

pressures in function of temperatures. It permits

of the registration in one operation of the vapour
pressure of a substance or t^ dissociation pressure

of a compound. Velocities of reaction can oe com-
pared and, for a given velocity of heating, the

temperature at which a reaction assumes an appre-
ciable velocity can be determined.—W. G.
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Adsorption; Importance of in analytical

chemistry. VIll. Adsorption hy asbestos. I. M.
KolthofF. Pham. Weekblad. 1921, S8, 401—407.

Imppub aabestoe adsorbs poeitive ions in accordance

with the adsorption law. Lead especially is readily

adsorbed from dilute solutions, being afterwards

easily removed by means of acids
;
this may be made

the basis of a method for the estimation of lead in

drinking water. Impure asbestos should be made
suitable for analytical work by repeated extraction

with acid. (Cf. J.C.a., May.)-S. I. L.

Potash [; Perchlorate method for the determination

of ]. T. D. Jarrell. J. Assoc. Off. Agric.

Chem., 1920, 3, 316—321.

The perchlorate method is accurate and, if a suffi-

cient quantity of perchloric acid is used, the results

obtained are not influenced by the presence of phos-

phates and sodium, magnesium, and calcium salts.

Sulphates and ammonia must be removed before the

perchloric acid is added. After the potassium salts

have been extracted from mixed fertilisers with hot

water, the addition of ammonia and calcium oxalate

is unnecessary.—W. P. S.

Calcium group; Simplified methods of analysis in

the . E. Ludwig and H. Spirescu. Bui.

Soc. Chim. Romania, 1920, 2, 35—37.

SlBONTTOH is in every case detected by the flame

teat. After precipitation of the metals of the group
with ammonium carbonate in the presence of

ammonium chloride the filtrate will contain suffi-

cient calcium and barium, if these elements are
present, to permit of their detection with ammo-
nium oxalate and sulphuric acid respectively.

Alternatively ammonium oxalate is used as the
group precipitant. The filtrate will then contain
sufficient barium for its detection with sulphuric
acid, and calcium may be detected microchemically
in the precipitate by treatment with sulphuric acid.

tCf. Behrens-Kley, Microchem. Analyse, 1915.)

—W. Q.

Calcium and magnesium; Determination of—— in
different saline solutions, E. Canals. Bull. Soc.
Chim., 1921, 29, 152—158. (Cf. J., 1920, 283a,
706 a.)

MAGriEsrDll is not precipitated as oxalate along with
calcium oxalate if the dilution of the magnesium ion
is greater than 1%. Any magnesium which is pre-
cipitated, owing to higher concentrations, may be
removed by repeated wa-shing with boiling water,
it being necessary in some cases to use 500 c.c. of
water.

—

W. Q.

Ferric, dtuminium and chromium hydroxides; New
method for the separation of . M. and M.
Lemarchands. Ann. Chim. Analyt., 1921, 3,

86—87.

A MIXTURE of the freshly-precipitated hydroxides is

washed until free from ammonia, and then boiled
with 10% sodium hydroxide solution to which
sodium perborate is added; the chromium and
aluminium hydroxides dissolve as sodium aluminate
and sodium chromate, respectively, whilst the
ferric hydroxide remains insoluble. The latter is

separated by filtration
;
on boiling a portion of the

filtrate with the addition of an excess of ammonium
chloride, the aluminium hydroxide is re-precipi-
tated. The chromium may be precipitatM from
another portion of the filtrate as lead chromate.

—W. P. S.

Ifichel; Cyanometric assay of . G. H'. Stanley.
J. S. Afr. Assoc. Anal. Chem., 1921, 4, 10—12.

The nickel solution is rendered slightly ammoniacal,
a known amount of silver nitrate (allowance is made
for this subsequently) and a small quantity of potas-
sium iodide are added, and the mixture is titrated

with standardised cyanide solution nntil the pre-
cipitate is dissolved completely. If iron is present,

the nickel solution is treated with an excess of the
cyanide solution, the required amount of ammonia
is added rapidly, the mixture filtered, and the
excess of cyanide titi ated in the filtrate, the nickel
being taken by difference. Copper must be removed
previously, zinc is eliminated by adding sodium
carbonate instead of ammonia to the solution
already treated with cyanide, whilst the interfer-
ence of manganese can be prevented by using
ammonium carbonate in place of ammonia. Stannic
compounds do not interefere.—W. P. S.

Cobalt; New method for the detection and deter-
mination of . S. A. Braley and F. B. Hobart.
J. Amcr. Chem. Soc., 1921, 43, 482-^4.

Solutions containing cobalt give, with a solution
of dimethylglyoximo containing ammonia or sodium
acetate, a brown coloration which is characteristic
for cobalt inasmuch as, unlike the coloration given
by other metals, it is not discharged by mineral
acids. In absence of copper and iron it provides
a sensitive qualitative test for cobalt. The colour
can also be made to serve for a colorimetric
estimation of cobalt in presence of nickel. The solu-
tion, prepared as for the determination of nickel, is

slightly acidified, treated with sodium acetate,
heated to boiling, and then the dimethylglyoxime
added in slight excess. The nickel precipitate is

filtered off, the solution cooled slowly, and when
cold compared colorimetrically with standards.

-E. H. R.

Mercury and copper; Electrolytic separation of
. W. Bottger. Z. angew. Chem., 1921, 34,

120—122.

In presence of chlorine ions the separation of mer-
cury from copper is most effectively achieved by
first removing both metals from the solution at a
sufficiently high voltage e.p., 2’2—2’4 volts. They
are then dissolved in dilute nitric acid, and the

solution, after neutralisation and addition of acid

and alcohol, is electrolysed at 1'4 volts. When
potassium cyanide is added to a mercury-copper
solution containing chlorine ions, the addition of

a few c.c. of concentrated ammonia is advantageous
in preventing decomposition of the cyanide.

Separation of copper from such a solution takes

place at normal temperature with a voltage of 3’2

volts; without ammonia the necessary voltage is

3‘8—1'5 volts. At 65“ C., an appreciably lower

voltage, e.g., 2 volts, may be used. (Of. J.C.S.,

May.)—W. J. W.

Uranium, vanadium, and chromium; Qualitative

separation and detection of when present
together. P. E. Browning. J. Amer. Chem.
Soc., 1921, 43, 114^115.

A BOLUTiON containing chromic and vanadic acids

and a uranium salt is made faintly alkaline with
ammonia and then faintly acid with acetic acid

and treated with ammonium phosphate. Uranium
phosphate is precipitated, filtered off, and washed.
The identity of the uranium phiMphate is confirmed
by the addition to the precipitate of a drop of

potassium ferrocyanide, when a red-brown stain is

produced. The filtrate is treated with excess of

sulphur dioxide to reduce the chromic and vanadic
acids; the excess of sulphur dioxide is boiled off,

an excess of bromine added, and the excess removed
by boiling; this oxidises the vanadium to vanadic
acid, hut does not affect the chromium. Ammonia
is added whereby the chromium separates as a
green precipitate of phosphate and hydroxide. The
filtrate from the chromium is made alkaline and
saturated with hydrogen sulphide, which gives the
pink or violet oxysulphide of vanadium.—J. F. S.
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GaUium ferrocyanide ; Use of in analysis. L. E.
Porter and P. E. Browning. J. Amer. Chem.
Soc., 1921, 43, 111—114.

Galltom ferrocyanide passes through asbestos or
filter parer in a Gooch crucible or filter paper in a
funnel iraen suction is applied, but it can be filtered

satisfactorily by using a pad made of shredded ^ter
paper placed on a double filter paper and applying
gentle suction. The precipitate after washing is

ignited and weighed as the mixed oxides of gallium
and iron. Gallium may be recovered from the
ferrocyanide by solution in sodium hydroxide and
precipitation of gallium hydroxide with carbon
dioxide. An alternative method consists in treat-
ing the alkaline solution of gallium ferrocyanide
with hydrogen peroxide to oxidise the sodium ferro-
cyanido to ferricyanide and then boiling with am-
monium chloride, when pure gallium hydroxide is
precipitated. When zinc is present neither method
is available. In this case the metals are precipitated
together as ferrocyanidca which are dissolved in
sodium hs’droxide and the hydroxides precipitate
by carbon dioxide. The.se are dissolved in hydro-
chloric acid and the gallium precipitated by boiling
with ammonium bisulphite. Alternatively the alka-
line solution of ferrocyanides is treated with
hydrogen sulphide and .the zinc precipitated, the
gallium then being obtained by either of the
methods described above.—J. E. S.

Nitric nitrogen; Comparative results tvith Scales’
method and Devarda’s alloy for reducing .

A. P. Harrison. J. Biol. Chem., 1921, 46, 53—56.

Scales’ zinc-copper couple gives as accurate results
as Devarda’s alloy, and has the advantage of not re-
quiring to be weighed. 200 c.c. of solution with
OT mg. N per c.c. is poured into a flask containing
about 80 g. of freshly prepared zinc-copper couple;
about 5 g. of sodium chloride and 1 g. of magnesium
oxide are added, and 150 c.c. is distilled into a
flask containing 50 c.c. of 4% boric acid. Bromo-
phenol blue is used as indicator in the titration.

—6. B.

Arsenate and arsenite; Separation and detection
of • G. W. Sears. J. Amer. Chem.
1921, 43, 466—470.

Determinations of the solubility of silver arsenate
and silver arsenite respectively in sodium hydroxide
solution show that, whereas the former is readily
dissolv^ in the cold by 0*5 to 1'5N sodium
hydroxide, the latter is practically insoluble. The
ar.senate dissolves according to the equation
2Ag,AsOj -b2NaOH -I-H,0 =2NaH,AsO, d-3Ag,0.

Higher concentrations of sodium hydroxide react
slowly with silver arsenite with formation of arsen-
ate and metallic silver. To separate arsenate and
arsenite, their nitric acid solution containing excess
of silver nitrate is neutralised with sodium
hydroxide until the silver oxide precipitate just
fails to r^issolve. The washed precipitate is then
shaken with about 25 c.c. of a solution containing
about 3 c.c. of 6N sodium hydroxide solution. This
is sufficient to dissolve at least 0*45 g. of silver
arsenate. The arsenate and arsenite can be de-
tected in the filtrate and residue respectively by
usual methods.—E. H. R.

Air; Determination of nitrous fumes in with
special reference to fuse-igniters. J. Moir. J. S.
Afr. Assoc. Anal. Chem., 1921, 4 , 3—7,

A METHOD, similar to that of Bosvay, but applicable
to both small and large amounts of nitrite or
nitrous acid, is described. The liquid under exami-
nation is treated with 1—10 c.c. of p-nitraniline
solution (p-nitraniline, 1*5 g., concentrated hydro-

mo water to Sio c.c.) and heated at

„
C. ;l 10 c.c. of o-naphthol solution («-naphthol,

2, sodium hydroxide, 1*1, sodium acetate, 10 g..

water to 600 c.c.) is then added and, after 1 hr., the
orange-red precipitate is collected and weighed-
92 g. of NO,, or 69 g. of NaNO,, yields ^3 g. of
precipitate. T^ latter dissolves in sodium
hydroxide solution with an intense blue-violet
colour, and very small quantities may be determined
colorimetrically. To determine NO, apart from
nitrite in the fumes from fuse igniters, a definite

volume of the gases may be left in contact with
neutral hydrogen peroxide solution for 24 hrs., and
the solution then titrated, using methyl orange -as

indicator
; 1 c.c. of N / 10 alkali is equivalent to

0*0060 g. NO,. Alternatively, neutral potassium
iodide solution may be used in place of the hydrogen
peroxide and th^ liberated iodine titrated with thio-

sulphate solution; each c.c. of N/10 thiosulphate
solution,= 0*0051 g. NO,.—W. P. S.

Iodoform reaction; Sensitive modification of the
. N. Schoorl. Pharm. Weekblad, 1921, 5S,

209—210.

Ammonium persulphate is used with potassium
ioilide in alkaline solution. The reaction will de-

tect 1 pt. of acetone in 100,000. (Cf. J.C.S., April.)

—S. I. L.

Miscible liquids; Separation of by distillation.

S. F. Duftou. Phil. Mag., 1921, 41, 633—646.
The still-head described previously by the author
(J., 1919, 45 t) gives a complete separation of simple
binary mixtures and renders possible the examina-
tion of the rationale of separation by dis-

tillation. The physical processes occurring in

the still-head are discussed mathematically
and amplified by experimental data. Comparison
of continuous and discontinuous distillation shows
that the former is much more economical

;
further,

a column can be employed at its maximum effici-

ency throughout, whilst the length must be variable

if the highest efficiency in discontinuous distillation

is to be obtained.—W. P. S.

See also pages (a) 289, Heat of carbonisation of
coal (Strache and Grau)

;
Benzene hydrocarbons in

gas (Berl and others). 295, Oxy- and hydro-cellu-
loses (Schwalbe and Becker). 297, Burner gases

(Dieckmann). 298, Arsenious compounds (Meurice).

312, Tannin analysis (Kubelka and Kohler). 31.5,

Invert sugar in presence of sucrose (Kraisy). 316,
Iron in organic liquids (Malvezin and Rivalland).

317, Hydrogen-ion concentration of milk (Kramer
and Greene); Organic acids in milk (Kramer and
Greene); MUk (^iss); Moisture in milk powder
(Schoorl and Gerritzen); Proteins (Cohn). 318,
Pepsin (Brewster)

;
Alkalinity and phosphates in

ashes of foods (Tillmans and Bohrmann). 319, Salt
content of feeds (Fraps and Lomanitz). 320,
Yohimbine (Schomer); Neosalvarsan (Macallum);
Saccharin (Thevenon). 321, Organic acids (Rather
and Reid); Alkylamines (Woodward and Alsberg).

Patents.

Gas analysing apparatus. Aktieholaget Ingeniors-
firma F. Egnell. E.P. 106,265, 29.9.16. Conv.,
8.5.16.

In gas analysing apparatus provided with an oxi-

dation chamber and a vessel for absorption of

carbon dioxide, a cock is arranged between the gas
generator and the analysing apparatus and is of

such construction that the gas to be analysed can
be passed from the generator through the cock to

the absorption vessel, thence, through the cock to

the oxidation chamber and finally throng the cock

to the analysing apparatus, or directly through the

cock to the latter. If desired, the gas may be led

directly from the absorption vessel to the analysing
apparatus, and the gas generator may be shut off

from the rest of the apparatus. The cock is pro-

vided with a device for closing and breaking the

electric circuit for heating the oxidation chamber.
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Oases omd vapours capable of being absoi bed; Con-

tinuous determination of . Badische Anilin-

und Soda-Fabrik. G.P. 329,386, 27.4.18.

The gaseous mixture is simultaneously delivered

through two parallel circuits, each provided with a

pair of throttle valves. In the one circuit, absorp-

tion of the gas or vapour concerned is effected, and

the difference of pressure in the two circuits arising

therefrom at constant temperature enables the

amount of the absorbed constituent to be ascer-

tained.—J . S. G. T.

Thermo-element for the measurement of high tem-

peratures. F. Hesse. G.P. 330,726, 5.3.18.

The thermo-junction is constituted of tantalum

and molybdenum and is fused into a sheath filled

with basic refractory material to prevent oxidation.

Beating-valueindieator. H.S.P. 1,370,945. See II a.

Patent list.

The dates aiven in this list are, in the case of Applica-

tions for Patents, those of application, and in the case of

Complete Specidcationa accepted, those of the OfBcial

Journals in which the acceptance la announced. Complete
Specifications thus advertised as accepted are open to in-

spection at the Patent Office immediately, and to opposi-

tion within two months of the date eiven.

I.-GENERAL; PLANT; M.4.CH1NEKY.

Applications.

Acheson. Dcflocculating solid substances. 11,199.

Apr. 18. (U.S., 1.5.20.)

Akt.-Gcs. f. Stickstortdiinger. Treatment of feed-

water for steam generators etc. 10,608. Apr. 11.

(Ger., 12.4.20.)

Beldimano, Robertson, and Stanley. Evaporating

or heating liquids. 10,953. Apr. 14.

Brown. Carbon bleaching or filtering material,

and method of making same. 11,580. -4pr. 21.

(U.S., 12.8.20.)

Chaudiere. Furnaces, gas-producers, etc. 11,321.

Apr. 19. (Belg., 20A.W.)
Johnston. Machines for centrifugally separating

solids from liquids. 10,901. Apr. 14.

Leubli. Grinding-mills. 10,963. Apr. 14.

Marks (Shell Co.). Re-run still. 11,438. Apr. 20.

Mercer. Pulverising or disintegrating machines.

10,834. Apr. 12.

Powdered Fuel Plant Co., Ltd. Means for

separating suspended solid from a gaseous medium.
11,014. Apr. 15. (Fr., 12.8.20.)

Reid. Furnaces. 10,704. Apr. 12.

Rigby. Drying-cylinders. 11,278-9. Apr. 19.

Complete Specipications Accepted.

15,265 (1918). Gal. Furnaces. (1?2,395.) Apr. 20.

19.287 (1919). Harris. Drying process and
apparatus. (161,598.) Apr. 27.

19,639 (1919). Junquera. Manufacture of con-

centrated solutions. (144,240.) Apr. 27.

29.288 (1919). Coleman. Mixing and agitating

machines. (161,617.) Apr. 27.

169 (1920). Paget. Grinding, refining, or re-

ducing apparatus. (161,257.) Apr. 20.

325 (1920). Still. Filters. (161,639.) Apr. 27.

1176 (1920). Hirseh. Apparatus for generating
gas by the action of liquids on solid reagents.

(161,681.) Apr. 27.

3707 (1920). Barbet et Fils et Cie. Condensing
arrangements of rectifying apparatus. (138,869.)

Apr. M.

. 5224 (1920). Kennedy. Gyratory crushing
apparatus. (139,216.) Apr. 27.

5714 (1920). Dorr Co. Rotating screen filtering

apparatus. (139,493.) Apr. 20.

8943 (1920). Johnson (Pischlein). Centrifugal
apparatus for straining liquids. (161,822.) Apr. 27.

^,141 (1920). Danhardt. Asbestos cloth, especi-

ally for dry separation of solid matter from blast-

furnace gases etc. (153,558.) Apr. 20.

20,289

(1920). Rudisill. Pulveriser. (148,369.)
Apr. 20.

24,280 (1920). Hardinge. Grinding and dis-

integrating mills. (150,997.) -tpr. 27.

II.—FUEL; GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION

;

HEATING; LIGHTING.

Applications.

Accioly. Manufacture of an alcoholic liquid

(synthetic) gas for use as combustible. 11,419.
Apr. 20.

Bonier. Distilling crude petroleum. 11,623.

Apr. 22.

Burnet. Vertical retorts for destructive distil-

lation. 10,834. Apr. 13.

Burton. Gas-retort mouthpieces. 11,134. Apr. 16.

Carratt. Gas-producers. 11,393. Apr. 20.

Chaudiere. 11,321. See I.

Clapp, and FeroUte, Ltd. Gas-producers, elec-

tric furnaces, crucible furnaces, etc. 11,065.

Apr. 15.

Davidson, and Low Temperature Carbonisation,

Ltd. Retorts. 11,222. Apr. 18.

Dehn (McComb). Converting heavy liquid hydro-

carbons or liquid hydrocarbons of higher boiling

point into lighter hydrocarbons or hydrocarbons of

lower boiling point. 11,116. Apr. 16.

Frentrup, Kiederich, and Meyer zu Eissen.

Increasing the consistency of hydrocarbon oils etc.

10.692. Apr. 12.

Glawe. Mixing briquette-forming materials with

fluid binding agent. 10,919. Apr. 14.

Keith, Whatmough, and Keith and Blackman
Co., Ltd. Liquid fuel, and process for production

thereof. 11,444. Apr. 20.

Marks (Shell Co.). 11,438. See 1.

Powdered Fuel Plant Co., Ltd. Apparatus for

pulverising coal etc. 11,012^. -4pr. 15. (Fr., 17

and 31.8.20.)

Trent Process Corp. Proce.sa of separating oils.

10,828. Apr. 13. (U.S., 11.8,20.)

Trent Process Corp. Afanufaeture of combustible

gas. 10,829. Apr, 13. (U.S., 31.8.20.)

Trent Process Corp. Distillation of oils, 10,831.

Apr. 13. (U.S., 4.11.20.)

Welford. Treatment of hydrocarbons. 11,074.

Apr. 16.

Wood. Gas-retorts. 11,041. Apr. 15. (-Aus-

tralia, 15,4.20.)

Complete Specieications Accepted.

24,047 (1919). Riitgerewerke A.-G. Process of

making a substitute for petroleum jelly. (134,528.)

Apr. 20.

24,852 (1919). U-S. Industrial Alcohol Co.

Liquid fuel. (133,709.) Apr. 27.

25,104 (1919). Low Temperature Carbonisation,

Ltd., Davidson, and Armstrong. Retorts for dis-

tilling carbonaceous substances. (161,608.) Apr. 27.

32,280 (1919). Rutgerswerke A.-G. Production

of soot carbon, retort graphite, and other carbon

products from natural gas. (137,065.) Apr. 20.

70 (1920). Paris. Cleaning and refining petro-

leum and analogous distillates. (161,253.) Apr. 20.

8797 (1920). U.S. Industrial -Alcohol Co. Liquid

fuels. (140,797.) Apr. 20.

17,612 (1920). Nasspress Ges. Process of drying

raw peat. (146,214.) Apr. 20.
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18,266 (1920). BergiuB and Kalnin. Separate
recorery of coneiituents of the distillation of gas
from fuel. (146,332.) Apr. 27.

19,518 (19M). Still. Purifying coal gas by means
of ammonia. (147,683.) Apr. 27.

20,141 (1920). Danhardt. See I.

ni.—TAB AND TAB PflODUCTS.

Appuoations.

Comrain and Hughes. Treatment of pitch.
11,060. Apr. 15.

Imray (^c. Chem. Ind. in Basle). Manufacture
of a-aminuanthraquinone. 11,459. Apr. 20.
Koppers Co. Purification of phenol-contaminated

liquors. 10,603. Apr. H. (U.S., 30.4.20.)

Complete Specifications Accepted.

4595 (1920). Koppers Co. Purification of liquors
containing phenoloid bodies. (139,168.) Apr. 20.

14,276 (1920). South Metropolitan Gas Co., and
Stauier. Manufacture of certain naphthylamine-
sulphonic acids. (161,859.) Apr. 27.

19,128 (1920). Meister, Luciu^ u. Briining.
Manufacture of pyridine baaes. (147,101.) Apr. 20.

IV.—(COLOURING MATTERS AND DYES.

Complete Specification Accepted.

20,256 (1920). Cassella und Co. Manufacture of
a new colour of the anthraquinone series. (148,339.)
Apr. 20.

V.—FIBRES
; TEXTHiES : CELLULOSE

;

PAPER.

Applications.

Bloxam (Technochemia A.-G.). Manufacture of
textile products from animal fibres. 11,461. Apr. 20.
Courtaulds, Ltd., Callimachi, and Hegan. Manu-

facture of threads, filaments, etc, of cellulose
11,766,*11,768-9.

Courtaulds, Ltd., and Wilson. Production of
obloured threads, filaments, etc. 11,770, Apr. 23.

Dreyfus. Manufacture of cellulose derivatives.
11,293. Apr. 19.

Krantz. Method of drying textile materials,
11.169. Apr. 18.

Plauson’s (Parent Co.), Ltd. (PJauson). Manu-
facture and treatment of viscose. 10,615. Apr. 12.

Complete Specificationb Accepted.

22,680 (1919). Pickup and Wilson, Treating
fibres. (161,600.) Apr, 27.

27,596 (1919). Pritchard. Degumming and
washing fibres. (161,219.) Apr. 20.

30,954 (1919), Maupai, Process of treating
silks. (161,625.) Apr. 27.
694 (1920). Power Gas Corp., and others. See

XVIII.
6.520 and 6643 (1920). B. G. Textilwerke Ges.

Balloon envelope materials. (139,795 and 139,807.)
Apr. 27.

17,721 (1920). Soc. Suisse do Feriuents, De-
gummiug textile materials. (145,583.) Apr. 27.

VI.—BLEACHING
; DYEING; PRINTING- I

FINISHING.

ApplicationB.

Courtaulds^ Ltd., and Wilson. 11,770. See V.
Dicker (Bevm-). Impregnating and dyeing

porous materials. 10,613. Apr. 11.
Farrell. Dye-jigs or becks. 10,6^. Apr. 12.

iHi^M lasi.

Henshilwood and Thornber. Madiines for bleach-
ing, dyeing, etc. 11,272. Apr. 19.

Complete Spsoifioatione Aooefied,

13,161 (1920). Bayer n. Co. Process for dyeing
with acid snlphoamino dyestuffs, and the manu-
facture of new lakes. (143,242.) Apr. 20.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Appmoahons.
Allen and Hanburys, Ltd., and LiziuB. 11,659,

See XXTTT .

Chem. Fabr. Griesheim-Elektron, Pistor, Reitz,
and Schultze. Manufacture of stable compounds
containing active oxygen and calcium. 10,771.
Apr. 13.

Constant and Raisin. Production of boron
11,645. Apr. 22. (Fr., 22.4.20.)
Dents, (iold- u. Silber-Scheideanstalt. Produc-

tion of sodium cyanide. 11,717. Apr. 22. (Ger.
10.6 .20.)

’

Feldenhcimer and Plowman. Process fof grading
alkaline-earth carbonates. 11,358. Apr. 19.
Mirat and Pipereaut. Manufacture of sulphuric

acid. 10,792. Apr. 13. (Belg., 6.5.20.)
Pease. Manufacture of compounds of ammonia

etc. 11,039. Apr. 16.

Riedel A.-G. 11,068. See XX.

Complete Specifications Accepted.

10,401 (1918), Dents. Gold- u. Silber-Scheidean-

ko.
Manufacture of alkali percarbonates.

(117,085.) Apr. 27.

24,875 (1919). Spence and Sons, Spence, and
Llewellyn. Manufacture of aluminous compounds
(161,606.) Apr. 27.

30,611 (1919), Patrick. Silica gels and process
of making same. (136,543.) Apr. 20.

32,766 (1919). Douglas. Manufacture of am-
monia. (161,244.) Apr. 20.
353 (1920). Kelly. Manufacture of acid sodium

pyrophosphate. (161,273.) Apr. 20.

8^ (1920). Mackay, Obtaining strontium and
barium sulphates from their native sulphates.
(161,655.) Apr. 27.

8^ (1920). Mackay. Obtaining copper sulphate
direct from metallic copper. (161,656.) Apr. 27

1231 (1920). Wildman. Extraction of alumina
and Its salts from clay. (161,310.) Apr. 20.

10,004 (1920). Clayton. Apparatus for manu-
facture of oxygen compounds of sulphur. (161,439 )
Apr. 20.

17,437(1920). Rohm. Production of a solid non-
hygroscopic iron salt. (146,214.) Apr. 20.

VIH.—GLASS; CERAMICS.

Applications.

Clark, Taylor, and Universal Transfer Co. Pro-
cess for pottery printing. 10,741. Apr. 13.
Rigby. Treatment of china clay etc. 11,093.

Apr. 16.

Wallis, Composition for manufacture of crockerv-
ware. 11,139. Apr. 18.

IX.—BUILDING MATERIALS.

Applications.

Brant. Building etc. materials. 10,781. Apr. 13.
Lyno. Cement brick. 11,574. Apr. 21. (Den-

mark, 27.4.20.)

Miller, Miller, and Williams. Damp-insulating
material for buildings etc. 11,249. Apr. 19.
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COMPLKT* SPBCmCAUONS ACCEPTED.

13 164 (1920). Wennerstrom. Manufacture of

cement. (143,243.) Apr. 27. •

16 297 (1920). Schifl. Manufacture of dental

cements. (161,868.) Apr. 27.

17 312 (1920). Larsen. Manufacture of porous

cement or mortar products. (146,172.) Apr. 27.

X —METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applications.

Beielstein, and Ohem. Fabr. Griesheim-Eleltron.

Recovery or light metals from scrap. 11,066.

Apr. 16.

British Thomson-Houston Co. (General Electric

Oo.). Electro-metallurgy. 11,049. Apr. 15.

Chandler, and South Metropolitan Ga.s Co. Gas-

fired metallurgical furnaces. 11,699. Apr. 22.

Clapp and' others. 11,065. See II.

Coles. Manufacture of bronze powders. 11,520.

Continuous Reaction Co., Merson, and Shelley.

Jlanufaodure of ferrotungsten and ferromolyb-

denum. 11,786. Apr. 23.

Continuous Reaction Co., Shelley and Smith.

Manufacture of ferrous alloys. 11,787. Apr. 23.

Danforth. Open-hearth furnaces. 11,437. Apr. 20.

Hervey and Taylor. Treatment of iron. 10,707.

Apr. 12.

Rogers (Calorizing Corp. of America). Calorizing

furnace and process. 11,310. Apr. 19.

Rogers (CMorizing Corp. of America). Metallic

alloys. 11,311. Apr. 19.

Sweeney. Manufacture of composite metallic

sheets. 10,846. Apr. 13.
, , .

Trent Process Corp. Process of reducing ores.

10,830. Apr. 13. (U.S. 4.10.20.)

CoHPLETE Specifications Accepted.

24,480 (1919). Morgan Crucible Co., and Speirs.

Electrically heated melting and other furnaces.

(161,603.) Apr. 27.

821 (1920). Mackay. Obtaining iron and tin

from tin scrap. (161,654.) Apr. 27.

3692 (1920). Vigeon and McConway. Pre-

leaching apparatus for treating calcined ore and

the like. (181,375.) Apr. 27.

4146 (1920). Ctosthwaite Eng. and Furnace Co.,

and Crosthwaite. Furnaces for heating crucibles

employed for melting or heating metals etc.

(161,388.) Apr. 20.

20,141 (1920). Danhardt. See I.

23,238 (1920). Tugwood (Dwight and Lloyd Metal-

lurgical Co.). Ore-sintering mechanisms. (161,491.)

Apr. 20. . . j
658 (1921). Agostini. Solder for aluminium and

other metals. (156,665.) Apr. 20.

XI.—ELECTRO-CHEMISTRY.

Application.

Clapp and others. 11,065. See II.

Complete SpEciPicA'noNS Accepted.

24,480 (1919). Morgan Crucible Co., and Speirs.

See X.
25,052 (1919). Trembour. Electric furnaces.

(133,954.) Apr. 27.

27,150 (1919). Boorne and Darge. Covering

metal cores in the manufacture of electrodes.

(161,212.) Apr. 20.

66 (1920). Bnltemann. Manufacture of an

electric insulating material. (137,326.) Apr. 20,

29,780 (1920). Smalley. Electric furnaces.

(152,686.) Apr. 27.

XII.—PATS; OILS; WAXES.

Applications.

Eppenberger. Rendering fat-containing granu-

lar products impalpable. 10,940. Apr. 14.

(Switz., 1.3.21.)

Fenton. Treating oil-bearing solids. 10,710.

Apr. 12.

Kobayashi. Manufacture of hydrocarbons from
fatty oils. 11,712, Apr. 22. (Japan, 13.10.20.)

Plauson’s (Parent Co.), Ltd. (Plauson). Com-
positions of oils etc. 10,616. Apr. 12.

Pianson’s (Parent Co.), Ltd. (Plauson). Manu-
facture of viscous oily compositions. 10,852. Apr. 13.

Complete SpEciprcATioNS Accepted.

30,543 (1919). Heyerdahl. Extraction and re-

fining of oil. (137,514.) Apr. 20.

8354 (1920). Quick. Refining and decolorising

animal and vegetable oils. (161,813.) Apr. 27.

18,752 (1920). Elektro-Osmose A.-G. Purifica-

tion of glycerin. (146,865.) Apr. 27.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Application.

Dargan. Luminous ink. 11,163. Apr. 18.

Complete Speciiications Accepted.

17,490 (1919). Ivinson and Roberts, Anti-

corrosive paint or composition. (161,201.) Apr. 20.

24,916-7 (1910). Melnmid. Production of resin-

Jike bodies. (133,712-3.) Apr. 27.

469 (1920). Baker. Process of making pigments.

(161,280.) Apr. 20.

13,161 (1920.) Bayer u. Co. See VI.

XIV.—INDIA-RUBBER; GUTTA-PERCHA.

Applications.

Catalpo, Ltd., and Schidrowitz. Manufacture of

caoutchouc and caoutchouc-like products. 11,055.

Apr. 15.

Molcr. Manufacture of regenerated rubber.

11,053. Apr. 15.

Complete Specifications Accepted.

748 (1920). Gare. Reforming or vulcanising

rubber, ebonite, vulcanite, etc. (161,648.) Apr. 27.

799 (1920). Farrel Foundry and Machine Co.

Mixing or masticating rubber etc. (137,820.)

Apr.
4264(1920). Helbronner. Manufacture of india-

rubber products. (142,083.) Apr. 27.

6670 (19^). Bruni. Vulcanisation of rubber,

(140,387.) Apr. 27.

18,916 and 18,920 (1920). Wade (Goodyear Tire

and Rubber Co,). Manufacture of rubber products.

(161,482-3.) Apr. 20.

XV.—LEATHER; BONE; HORN; GLUE.

Applications,

Richter. Removal of hairs from hides etc.

10,775, Apr. 13.

Soc. Pichard Freres. Process for unhairing hides.

11,638. Apr. 22. (Fr., 12.5.20.)

Complete Specifications Accepted.

27,772 (1919). Malcolm and Townsend. Manu-
facture of vegetable gelatin. (161,612.) Apr. 27.

2652 (1920). Boys. Apparatus for mixing or

agitating lime in tannery pits. (161,362.) Apr. 20.
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8681 (1920). Bray (Indian Wood Products Co.).

Manufacture of catocnin and catechu-tannic acid.

(161,431.) Apr. 20.

XVI.—SOILS; FEBTHilSEBS.

Complete Specific.ition Accepted.

4803 (1920). Sama. Fertiliser and process of
making same. (161,777.) Apr. 27.

XVII.—STJGABS
; STAECHES; GEMS.

Applications.

Brown. Washing starch. 11,581. Apr. 21.
(U.S., 12.8.20.)

Courtaulds, Ltd., Lloyd, and Stokes. Production
of compounds or mixtures of starch and sulphuric
acid. 11,767, 11,782. Apr. 23.

Tiemann. Purifying sugar juices by filtration
and decantation. 11,561. Apr. 21. (Ger., 21.4.20.)

Complete Specieications Accepted.

1972 (1920). Barbet et Fils et Cie. SeeX;iX.
11,691 (l^JO). Classen. Manufacture of sugar

and furfurol from wood and other cellulosic sub-
stances. (142,480.) Apr. 27.

12,609 (1920). Terrisse and Levy. Obtaining
glucose from wood. (143,212.) Apr.'fiO.

18,744 (1920). Wohl. Saccharification of cellu-
lose-containing materials. (146,860.) Apr. 27.

22,019 (19^). Tavroges, Roche, and Martin.
Manufacture of lactose or milk sugar. (161,887.)
Apr. 27.

XVIII.—FERMENTATIOiX INDUSTRIES.
;

Complete SpECiFicAnoNS Accepted.
i

12,490 (1917). Pernbach. Production by fer-
;

mentation of acetone and higher alcohols, particu-
j

larly butyl alcohol. (109,969.) Apr. 20.
I

694 and 8114 (1920). Power Gas Corp., and Lang-
j

well. Fermentation of cellulose.- (161,294.) Apr.
16,395 (1920). Roraer, and Deutseh-Koloiiiale •

Gerb- u. Farbstoff-Ges. Fermentation process.
(161,870.) Apr. 27.

21,673 (1920). Stouffs. Preserpation of by-
products of brewing, distilling, etc., for use as
animal foods. (161,8^.) Apr. 27.

23,828 (1920). Warwick. Apparatus for fer-
mentation of beer etc. (161,496.) Apr. 20.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.

Applications.

Abbott, McNeill, Macredie, and Remus. Produc-
tion of meat powder. 10,682. Apr. 12.

Akt.-Ges. f. Stickstoffdiinger. 10,608. See I.

Chalas. Manufacture of a dry and soluble extract
of roasted coffee. 11,046. Apr. IS. (Fr., 16.4.20.)

Complete Specifications Accepted.

32,239 (1919). Forget-Me-Not, Ltd., and Hutchin-
son. Manufacture of alimentary products contain-
ing water-soluble vitamines. (161,238.) Apr. 20.

Parmachidis. Food preparation.
(161,291.) Apr. 20.

1135 (1920). White (CoUis Products Co.). Desic-
cating buttermilk etc. (161,678.) Apr. 27.

1800 (1920). Collis Products Co. Apparatus for
desiccating buttermilk, sour milk, etc. (138,092

)

Apr. 27.

1972 (1920). Barbet et Fils et Cie. Manufacture
of grape honeys and fruit syrups. (153,548.) Apr. 27.

2695 (1920). Linden. Apparatus for treating
effluent and other liquids. (161,735.) Apr. 27.

3645 (1920). Clements. Producing materials
suitable for purifying air. (138,649.) Apr. 27

21,673 (1920). Stouffs. See XVIII.

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Alby United Carbide Factories, Ltd., and Dodd.
Manufacture of salts of guanidine. 11,646. Apr. 22.

Bucbler. Production of borodisalicvlic acid.
11,553. Apr. 21

(^urtaulds. Ltd., and Delph. Manufacture of
carbon bisulphide. 11,771. Apr. 23. *

Riedel A.-G. Soluble mercury compounds
11,068. Apr. 15. (Ger., 16.4.20.)

Complete Specifications Accepted.

2787 (1916). Weizmann and Legg. Manufacture
of secondary butyl alcohol. (161,591.) Apr 27

12,490 (1917). Fernbach. See XVIII.
^

1140 (1920). Ellis (Soc. Chim. Usines du Rhone).
.Manufacture of oxyaldehydes and their derivatives
(161,679.) Apr. 27.

2196 (1920). Thomson. Detoxication of the
tubercle bacillus and other germs for the prepara-
tion of vaccines. (161,341.) Apr. 20

11,691 (1920). Classen. See XVII.
24.192 (1920). Elektro-Osmose A.-G'. Process for

making specific vaccines. (150,319.) Apr. 20.

XXL—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applic.ationb.

10°4J^10,9fL'’ A^rH'
Marks (Daylight Film Corp.). Photographic

reproduction. 10,586. Apr. 11.
Martinez. Colour sensitised supports for colour

photography etc., and treatment thereof. 10,773
Apr. 13.

plmtograhy. 11,294. Apr. 19.
Wolff. Colour photography and kinematography.

11,556. Apr. 21. (fh;r., 14.8.20.)
f j

XXin.—ANALYSIS.

Applications.

Allen and Hanhurya, Ltd., and Lizius. Titration
neutralisation of chemical compounds. 11,659.

Svenska Aktiebolaget Mono. Gas-analvsing
apparatus. 11,359. Apr. 19. (Sweden, 23.4 20.)
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L-GENEBAL; PLANT: MACHINEBY.

Water; Eeat conductivity of between 0° and
80° C. M. Jakob. Ann. Phys., 1920, [4], 63,

537—'570. Ohem. Zentr., 1921, #2, II., 689—690,

Th* heat conductivity of water in 0.-G..S. units

(cals, per cm. per sec. per 1° C.), between 0° and
80° C., is given correct to 1% by the equation

A =0-001325 (H-0W2984t).—A. R. P.

Patents.

liquids, pulpy masses^ and the like; Process and
apparatus for solidifyinq in fine powder .

(Manufacture of soap powder.] Metallbanh und
Metallurgische 6es. A.-G. E.P. 145,048, 15.6.20.

Conv., 10.4.18.

The liquid {e.g., molten soap) is sprayed centri-

fugally and subjected to the action of a current of

cold air which is continuously circulated through the

spraying apparatus and a cooler.—B. M. V.

lieaction towers [; Filling for ]. H. Schmidt.
E.P. 147,213, 7.7.20. Conv., 11.4.19.

Metallic strip is perforated and corrugated with
corrugations of equal pitch, the strips being laid

together with the tops of the corrugations touch-
ing so that a honeycomb structure is formed.

-B. M. V.

Vapours of volatile liquids: Process and apparatus
for the recovery of from their mixtures with
air. E. Barbet et Fils et Cie. E.P. 149,691,

3.8.20.

Conv., 1.8.19.

Aia escaping from a storage vessel containing a
volatile liquid is passed through a washing column.
The column contains a suitable solvent (e.g., heavy
tar oil for benzene) which is fed .from a storage
tank only when there is positive pressure in the
storage vessel, i.e., when air is escaping. The
control of the solvent feed is effected by a float in
a two-compartment tank, closed at the top, and
partially filled with the solvent liquid; the two
compartments communicate only below the level

of the liquid. One compartment (preferably the
larger) contains the float and valve for supplying
the solvent Uquid, which flows from the other com-
partment to the washing column through a hand-
adjusted outlet situated just above the level reached
by the liquid when the float valve closes. The
arrangement is made very sensitive by putting the
air space above tbe float in communication with
the air space in the storage vessel. A separate
liquid seal device is provided through which air
can be drawn into the storage vessel if the pressure
therein falls below a predetermined limit.

—B. M. V.

Drying apparatus. 1. Eberts. E.P. 160,717, 19.8.20.

The material to be dried is admitted into a casing
within which rotates a drum heated by a fluid
which is admitted and exhausted through the
hollow trunnions of the drum. Stirrers attached
to the drum gradually propel the material to an
outlet, and additonal heating surface is provided
by mean? of tubes projecting radially from the
drum, either bent to a U-shape and having both
ends communicating with the drum or having their
outer ends connected with longitudinal tubes which
are in turn connected with spiral tubes leading to
(be outlet. The radial tubes may be wedge-shaped
in cross-section.—^B. M. V-

Drpng apparatus. T. Uumi. IJ.S.P. 1,372,352,

22.3.21."4j>jd,, 10,6.20.

A vEBTicAL cylindrical drymg chamber U fitted

with shelves revolving around a central rgrliodrical
heat radiator, and means are provided for drawing
air from the bottom’of the chamber and causing
it to escape through a passage around the chamber,
air pipes within the passage serving to supply fresh
air to the top of the chamber. The lowest part of
the chamber communicates with a fluid pit pro-
vided with a lid.—H. H.

Drying apparatus. Z. Yamamoto. U.S.P.
1,372,585, 22.3.21. Appl., 28.11.19.

A PEYING apparatus comprises a casing in which
IS mounted a movable frame carrying a zig-zag
shoot having an inlet at its top and an outlet at
its bottom. Means are provided for heating the
interior of- the casing, and the shoot has openings
to permit the heated air to enter.—H. H.

Dryer. W. F. Schaller, Assr. to E. and I. H.’
Sehaller. U.S.P. 1,373,767, 5.4.21. Appl., 11.9.18.

Three walls of the drying chamber are surrounded
by a hot-air chamber below which is a fire
chamber with flues for the products of combustion,
and there are also provided flues for supplying
fresh air to the drying chamber and for heating it,

a flue extending downwards from one end of the
drying chamber and formed with an opening at its
lower end for mixing the incoming air, and a flue

at the opposite end of the drying chamber for
escape of the heated air.—H. H.

Cooling towers. L. E. Morshead, E.P. 160,990,
17.1.20.

.Tets of water are arranged at the bottom of the
tower, pointing upwards, in order to induce a more
powerful current of air, especially in those parts
where by natural draught there would be little or
no current and to prevent water being blown out
by cross winds. Falling water which would fall

directly on the jets may be deflected by louvres.

—B. M. V.

Heating and cooling liquids; Apparatus for .

C. W. Desobry. U.S.P. 1,373,953, 5.4.21. Appl.,

17.3.19.

The liquid to be cooled flows downwards in a zig-zag

path over vertical inner walls of chambers which
are divided into two similar sections, hinged at
one side so that they can be opened and closed.

Heating or cooling means may be installed between
the inner and outer w'alls of the chambers.

—B. M. V.

Electrical precipitation [of vaporised substances

from gases], A. F. Nesbit. U.S.P. 1,371,995,

15.3.21. Appl., 10.12.20.

The gases are passed through an apparatus con-

taining several pairs of electrodes, each pair con-

sisting of a discharge electrode pnd a tubular .

collecting electrode, producing between them an
ionisation field which is cooled by a refrigerating

jacket surrounding the collecting electrode and in

which vaporised substances are deposited from the

gases. Traps are provided at intervals along the

collecting electrodes.—J. H. L.

Cleaning gases; [Electrical] method of and
apparatus for . F. R. McGee and A. F.

Nesbit. G.S.P. 1,372,710, 29.3.21. Appl., 13.3.18.

The was is passed through a hollow electrode in

which a corona discharge is maintained. A whirl-

ing motion is imparted to the column of gas,

whereby impurities are impelled centrifugally to

the periphery. The central core of clean gas and

the peripheral layer of gas laden with impurities

are passed into separate chambers.—J. S. G. T.
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Dust separator: Centrifugal . H. Milliken,

Assr. to J. B. Taylor. U.S.P. 1,372,714, 29.3.21.

Appl., 20.9.19.

A OENTKinjGAL dust separator for gases comprises

a tubular envelope provided with one or more
helical slits affording a free passage radially and
exten^ng around the periphery the envelope.

A structure within the envelope affords a con-

tinuous helical passage in the same general direc-

tion as the helical slit or slits.—J. S. G. T.

Goises; Process and apparatus for removing vapor-
ised, liquid and solid substances from by
washing. W. Freytag. G.P. 331,321, 20.8.18.

The gas is passed through a rotary wheel-shaped
filtering apparatus containing a porous material
which is automatically moistened, but not over-

charged, with crude oil, tar, heavy oil or the like.

When the filtering material is no longer effective

it is automatically replaced by fresh. Materials
such as porous lignite or peat are preferably em-
ployed so that after use they can be distilled in
order to recover the oily washing liquid.—J. H. L.

Feed-water heater, evaporator, and the like. H. C.
Davis, Assr. to American Marine Equipment
Corp. D.S.P. 1,372,010, 22.3.21. Appl., 19.9.18.

A HOBiEONTAL shell has an inlet and outlet for

steam, inlet and outlet connexions for water, and
a nest of straight horizontal tubes in communica-
tion with the water connexions, each tube being

provided with a longitudinal indentation extend-

ing spirally around if.—H. H.

Filter apparatus, 0. Congleton; J. T. Lewis, exor.

U.S.P. 1,372,119, 22.3.21. Appl., 4.4.18.

Fiiierino material is disposed between an upper
chamber and a tapering lower chamber of a filter

tank. The lower chamlwr has a valved outlet, and
a connexion is provided from a supply tank to the

lower chamber, such connexion having an upwardly
inclined portion entering the tapering wall of the

lower chamber. A series of such filter tanks may
be provided, the valved outlets from the lower

chambers leading to a common pipe,_ and each
upper chamber having a pipe ocmnexion to the

lower chamber of the succeeding tank. The upper

chamber of the final tank is provided with an outlet

pipe, and the supply tank is connected with the

upper chambers of the various filter tanks.—H. H

Filtration process. D. P. Hynes, Assr. to Rose-

berry Surprise Mining Co., Ltd. U.S.P.

1,373,887, 5.4.21. Appl., 26.1.20.

A BASIC compound of zinc is added to a pulp con-

taining solid and colloidal substances and sub-

stantially free from acid, whereby the colloidal

substances are changed to a form which does not

inhibit filtration.—A. de W.

. Distilling column. G. W. Crupe, Assr. to Semet-

Solvay Co. U.S.P. 1,372,649, 22.3.21. Appl.,

23.10.20.

In a distilling column having a series of super-

imposed pans with an external overfiow pass^e
from pan to pan, there is a vent pipe connexion

from the upper part of each such passage, and the

vent pipe has a discharge orifice within the column,

above the opening from the pan to the passage.
.—H. H.

Sfffl. C. D. Crane. U.S.P. 1,372,865, 29.3.21.

Appl., 18.7.17.

In a still of the t3rpe in which the main shell is

divided into a lower generator compartment and an
upper compartment for condensing medium, the

division wall forming the condensing surface, a
settling chamber is arranged external to the maip

shell. A fluid supply conduit leads from the upper
compartment of the still to the settling chaml^r,
and an overflow connexion leada from we settling

chamber to the lower compartment of the still.

-H. H.

Distilling and purifying apparatus for volatile

liquids. H. A. HiUs. U.S.P. 1,372,880, 29.3.21.

Appl., 18.8.16.

A STILL having a sloping bottom, a vapour outlet

at the top, and a liquid inlet is provided with a
nozzle having its discharge opening directed
against the bottom. A sleeve forms an annular
chamber around the nozzle, and an opening is

provided at the rear of the chamber through which
fluid is supplied by suction simultaneously with the

exhaust from the nozzle.—H. H.

Crucible furnace. J. H. L. De Bats, Assr. to Lava
Crucible Co. U.S.P. 1,372,676, 29.3.21. Appl.,

3.3.17. Renewed 5.8.20.

A crucible furnace comprises a main chamber with

a bottom, adapted to be lowered and lifted, on
which is erected a crucible-receiving chamber with
non-perforated heat-conducting walls of refractory

material, spaced from the walls of the main cham-
ber to provide a fire space. The bottom of the

space surrounding the crucible-receiving chamber
is formed as a grate.—H. H.

Catalytic material and process of making the same.

A. A. Backhaus, Assr. to U.S. Industrial Alcohol

Co. U.S.P. 1,372,736, 29.3.21. Appl., 19.12.18.

A CAiALVTic material is made by applying syrupy
phosphoric acid to coke, using a diminished pres-

sure before and during the application, then re-

storing the pressure and reducing the acid content

to about 15%.—H. H.

Centrifugal separation; Process for . E. 'W.

Beach. U.S.P. 1,373,219, 29.3.21. Appl., 31.1.21.

Fob separating s heavier solid {torn a lighter fluid

constituent of a mixture, a centrifugal machine is

used having a discharge passage near its outer

wall and another discharge passage relatively close

to its centre of rotation, and there is introduced

into the machine a sealing and carrying fluid of a

specific gravity intermediate between the specific

gravities of the constituents to be separated. Suf-

ficient of the sealing liquid is used to form a layer

against the outer wall to close completely the outer

discharge passage. This layer prevents the lighter

constituent from passing through that passage

while allowing the heavier constituent to be re-

moved with the sealing material.—H. H.

CentrifugaUy separating substances; Method and
mechanism for . L. D. Jones, Assr. to The
Sharpies Specialty Co. U.S.P. 1,373,743, 6.4.21-

Appl., 4.9.20.

Three substances of differing densities are sepa-

rated by subjecting them to centrifugal force and

controlling the distance of the contact surfaces of

the stratified constituents from the centre of revo-

lution so that either contact surface of the inter-

mediate layer may vary substantially without

substantially varying its other contact surface.

H. H.

Emulsions; Method of resolving . P. T.

Sharpies. U.S.P. 1,373,773,5.4.21. Appl., 21.10.18.

A IHBEE-PHASE emulsion is centrifuged to effect

separation with the separate discharge of the ligi*^

est phase. The discharge is retarded so as to hold

a relatively large volume of the lightest phase in

the centrifuge, and this is subjected to the highest

centriragal force which is practicable without any

substantial discharge of the lightest phase with

the heavier phases.—H. H,
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Centrifugal separation; Method of and machine
for . W. H. Peck. TJ.S.P. 1,374,098, 5.4.21.

Appl., 14.11.19.

The mixture is stratified centrifugally, the heavier

matter is discharged through ports, and fluid under
pressure is caused to act through the porta against

the outflow of the heavier particles and then to dis-

charge with the lighter particles through other
ports.

—

H. H.

Extracting valuable components {soluble salts] from
rota materials ; Process of . J. W. Hornsey.
TT.S.P. 1,373,731. 5.4.21. Appl., 29.6.16.

Raw material containing the soluble salt together
with other ingredients is oau^d to move in contact
with and in a counter direction to a mother liquor

saturated with other ingredients, within the range
of working temperatures employed. The liquor is

agitated, solid and liquid are separated, and the
liquid is removed from a quiet zone remote from the
agitated zone.—J. S. G. T.

Thickener (seuiage type). Automatic separator.
C. Allen. U.S.P. (a) 1,374,134, and (a) 1,374,135,
5.4.21. Appl., 11.3 and 8.6.20.

A SETTLING vessel is provided with an overflow rim
and with a discharge pipe for settled material which
extends nearly to the Iwttom. In (a) the discharge
pipe is brought out through the side of the vessel

near the top (siphon action) and tho rate of dis-

charge controlled by a valve actuated by a float at
about the level of the settled material. In (b) the
fixed discharge pipe extends vertically upwards
above the vessel; the vessel itself is mounted on
springs and provided with a valve which closes the
discharge pipe when the vessel is light but opens
when the vessel reaches a nre-determined weight,
the discharge being effected by a fluid pre,ssure pipe
opening into the discharge pipe, e.g.. by an air
lift.-B. M. V.

Furnace. A. Smallwood. TJ.S.P. 1,373,152,
29.3.21. Appl., 17.7.20.

See E.P. 153,042 of 1919; J., 1920, 809 a.

Charging apparatus for furnaces, kilns, and the like.
O. Candlot. E.P. 137,297, 29.12.19. Conv.,
10.7.17.

Pulverised coal and other material; Feeding
to furnaces [by meani of air under pressure].
P. E. van Saun. E.P. 160,866, 8.10.19.

Drying chamber. E.P. 147,562. See XIII.

! Coals; Methods for the identification and valuation
I of . F. S. Sinnatt. J. Soc. Dyers and Col.,

I

1921, 37, 108—113.

[

A KNOWLEDGE of the agglutinating power of a coal

I

(J., 1920, 83 1) enables the consumer to compensate

I

for the variation in caking power by varying the
amount of coke mixed with the coal, or by varying
the size of the particles of the coke breeze, so as to
ensure efficient combustion of the coal in steam
raising. The rate of combustion of the coal can he
modified by the addition of water (up to 8%) prior

;

to introduction into the grate. A further factor
in efficient combustion is the average actual size of

' the pieces of coal.—W. P.

Lignites; Some constituents of . R. Ciusa and
!

A. Galizzi. Gazz. Chim. Ital., 1921, 51, 1., 55-60.
' The xyloid lignite of Fognano, near Montepulciano,
contains a hydrocarbon, C„H,„ m.pt. 61°—62° O.,
b.pt. 314°—316° C., or 208°—210° C. at 23 mm.

;

pressure, which repre.scnts a new mineral species
' and is named simonellite; and also three unsatu-
rated hydrocarbons : C„H,„ b.pt. 222°—228° C. at

1

25 mm. ; C„H,„ b. pt. 240°—244° C. at 25 mm., and
CijH,,, b.pt. 253° C. at 25 mm. A lignite deposit
near Terni contains a hydrocarbon, m.pt.

I

74°—75° C., which is possibly identical withhartite.
j

The material known commercially as Forli lignite
has more the character of peat and contains ligno-
ccric acid. (C/. J.C.S., May.)—T. H. P.

Tar; Increase in yield and quality of by cooling
the crude gas between the retort and hydraulic

! main. Binder. Gas- u. Wusserfach, 1921, *4,

j
129—130.

i In the experimental apparatus used the gas was

j

sprayed with the ammoniacal liquor in the hori-

j

zontal offtake to the hydraulic main. It was then
passed through a tar separator, a cleaning tower
packed with cotton wool, and a tower packed with
ferric oxide. The water from the main was led off
into two tanks, from the second of which it ran to
wasto quite clear and from the first of which the

I

tar could be drained off and any scum removed.

I

With the adoption of spraying, 60'3% of the taw

I

was recovered in the hydraulic main, whilst without

j

spraying the quantity recovered in the main was
19‘3% of the total. From one ton of coal there was

!
obtained by spraying 41 T kg. of tar, whilst without

j

spraying there was obtained only 32'8 kg. of tar and

I

4'6 kg. of pitch. It is claimed that such spraying
i
prevents the formation of pitch in the mains, and

I
the quality of the tar is improved.—A. G.

IIa-FUEI: GAS; MINEBAL OILS AHD
WAXES.

Coal; Development of electrical conductivity in
—;— and its variation as a result of heating. F.
Fischer and O. Pfleideier. Ges. Abhandl. Kennt,
Kohle, 1919, 4, 394—408. Chem. Zentr., 1921,
92, II., 521^22. (C/. Sinkinson, J., 19^, 591 A.)

Coal, peat, lignite, and wood when carbonised all

develop an appreciable electrical conductivity at
the same temperature, viz.j 700°—750° C. The
change of conductivity as a result of heating was
explored up to a temperature of 1100° C. The
temperature coefficient 'of conductivity was greater
with the moderately heated specimens than with
the more highly heated specimens. The low-ieiu-
P^r^ture (up to 600°) carbonisation products of the
different fossil coals were all in the same condition
as regards electrical conductivity. The results
^uggest a means for distinguishing between low and
high temperature cokes, for determining their tem-
perature of carbonisation, and for controlling the
uniformity of heating in the charge of coke ovens.

—H. J. H.

I Gases; Behaviour of explosive mixtures of at
low pressures. A. Stavenhagen and E. Schuchard.
Z. angew. Chem., 1921, 34, 114—115. (Cf. J.,
1920,812 a.)

I

The critical pressure depends on the diameter of

I

the explosion tube
;
as the diameter increases the

I

critical pressure decreases. This is due to the
: greater cooling effect of the walls of the larger
tubes. When a spark is passed continuously
through a mixture of oxygen land hydrogen main-
tained below the critical pressure at which explosion
occurs, the gases combine slowly and without pro-
ducing light.—W. P. S.

Ignition of gaseous mixtures by induction coU
sparks; Phenomena of the . J. D. Morgan
andR. V. Wheeler. Chem. Soc. Trans., 1921, 119,

239-251.

Measurements of the minimum currents (“ igniting
currents ^’) required in the primary to produce
sparks in the secondary of an induction coil at a
^ap of constant width capable of igniting mixtures
in various proportions of methane and air, indicated
that the igniting current increases aethe percentage
of methane in the mixture increases or decreases

a2
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on either side of a critical value of 8*2—8[4% . The
voltage of the sparks hears <a similar rela.tion to the

methane percentage, as does also the width of the
igniting gap with a constant current of 1 amp. iii

the primary, so that the energy represented hy a

given igniting gap bears the same relationship to
the mixture ignited as does the energy correspond-

ing to the igniting current for that mixture. As,
however, it was ^own by thermal measurements
made on the sparks that the total energy of the
sparks bore a very different relationship to the^r-
centage of methane in the mixture ignited, whilst

the voltage of the sparks produced at given igniting

gaps bore a relationship similar to that found in

the ignition experiments, it is concluded that the
igniting power of the induction coil sparks is to be
ascribed to the ener^ of their capacity com-
ponents’’ only (Ji=iCV^), and not to their total

energy. The assumption involved in this deduction,
that ignition is essentially a thermal process in-

volving the heating of a sufficient volume of the
mixturo to a sufficient temperature for ta sufficient

length of time, is shown to be justifiable.

—G. F. M.

Air-benzine mixtures; Determination of higher and
lower limits of explosion of . W. Reinders.
Chem. Weekblad, 1921, 18, 157—169.

For determining the higher and lower limits of
explosibility of air saturated with benzine vapour,
an apparatus is used consisting of a wide glass

tube, surrounded by la jacket containing water or a
freezing-mixture, with two platinum wires fused
in the ^p, and with its upper end terminating in a
narrow tube with funnel and tap. The tube is

connected with a levelling tube. Ilie apparatus is

first filled with water ana a layer of benzine and a
few c.c, of air are then introduced. After brinmn^
the mixture to any desired temperature, the explosi-
bility of the air-vapour mixture is tested b/ passing
a spark through it. Results obtained with many
benzine fractions are tabulated. With the light
benzine fractions used in motor-cars air saturated
with the vapour at temperatures above 0® 0. is not
explosible; on the other hand, the heavier fractions
(b.p. 100®—200® C. ; sp. gr. 0*74—0'75) may’consti-
tute a risk, and their displacement from storage
reservoirs in garages should be effected by means
of inert gases, such as nitrogen or carbon dioxide.

—W. J. W.

Paraffin wax; After-treatment of solution obtained
in pressure oxidation of . F. Fischer and
W. Schneider. Ges. Abhandl. Kennt. Kohle,
1919, 4, 94—100. Chem, Zentr., 1921, 92, II.,

522—523,

When preparing soaps by the pressure oxidation
of paraffin wax (c/. Schneider, J.. 1921, 290 a)

the soda solution employed should be neutralised
as completely as possible. The soaps can be
separate by direct evaporation of the solution,
or, better, by removing the supernatant layer
of paraffin and allowing to stand over-night, when
the salts of the fatty acids separate in the
solid state. Brown soaps may be bleached by
sodium hypochlorite or by further treatment in
the autoclave at 160® C. Still more effective is

treatment of the warm solution with acid or with
carbon monoxide under pressure at 180®—200® C.
The carbon monoxide, behaving as formic
anhydride, liberates free fatty acids with the pro
diiction of sodium formate. This may be con-
verted into formic or oxalic acid or calcined to
regenerate the sodium carbonate originally used.
The fatty acids precipitated may be purified by dis-

tillation either with superheated steam or in vacuo.
Neutral Buhstan(^ remaining are removed by dis-

tillation under diminished pre^nre at 260® C., fol-

lowed by extraction with benzene in the cold. In
the preparation potash or mixtures of potash and

soda may replace sodium carbonate to give oorre-

mndim^ afferent types of soap. All the soaps
lather weU.—H. J. H.

Colorado shale oils; Investigation of . A. J.

Franks. Chem. and Met. Eng., 1921, 24, 561—
564.

Shale oils from the low-temperature carbonisation
of shales from various strata were distilled, and
each 10% (by vol.) of the distillate was examined
separately. Curves plotted to show the relation

between temperature and percentage distilled

show a similarity in character of the oils;

a sharp bend occurs at 350°—360® C., representing
the temperatures between which cracking occurs,

although this takes place slightly even at 300® C.

Curves obtained with composite samples from the
secondary and primary condensers indicate that
it is not possible to condense the oil vapours
fiaciionally with success. Specific gravity curves
confirm the similar general character of the oils.

Saturation (percentage of volume not attacked by
sulphuric acid) decreases with increase in boiling

point and specific gravity, up to the point where
cracking begins, and it is remarkable that cracking
of unsaturated oils in t^e beavy fractions produces
lighter oils of higher saturation. This phenomenon
is so far without adequate explanation.—^W. J. W.

Decomposition of hydrocarbons. Kohlschutter and
Frumkin. See III.

Gas from strawhoard factory waste waters. Her-
mann. See V.

Patents.

Peat; Process for dehydrating . E. Laaser
and C. Birk. G.P. 331,692, 28.12.19.

The peat pulp is heated under pressure which is

then released. Evolution of moist vapours occurs
and the vapours are compressed and used for the
drying of the peat pulp. As a result of the com-
pression the vapours acquire a temperature some-'
what higher than that of the liquid in the jpeat

pulp, and this temperature difference is sufficient

for evaporation of the liquid.—H. J. H.

Coke ovens. E. Hurez. E.P. 153,272, 12.3.20.

Conv., 29.10.19.

A REQENEBATiYE ooke oven is adapted to be heated
either by rich gas from the oven itself or by pro-

ducer gas or blast-furnace gas. Two adjacent super-

posed sub-fiues establish communication between
the beating flues of the oven and two series of

regenerating chambers, the arrangement being
such that when the oven is heated with poor gas

all the even chambers serve alternately for the

passage of the waste gases and for the preheating
of the air, and the odd chambers serve alternately

for the passage of the waste gases and for the heat-

ing of the poor gas. Wlien rich gas from the oven
is used, the air necessary for combustion is heated

by the entire series of regenerating chambers.
—A. G.

Coke ovens. Foundation Oven Corp. E.P.

(A) 160,625 and (b) 160,626, 29.1.20, and
(c) 160,628, 30.1.20.

(a) The regenerator, which is located in the sole of

the oven, consists of an air passage of narrow
rectangular cross-section returning parallel to

itself once or several times along the whole length

of the sole, and having one of its wide faces in

close proximity to a waste gas passage for the

whole or part of its length. One or several super-

po^ waste gas passages are in close proximity

to, and surrounded laterally by, the air passages,

which pass back and forth in the same horizontal

plane as the waste gas passages. The flu^ in
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adjacent rows are so arrai^ed that the combustion
flues in one row are opposite the waste gas flues in

the adjacent rows, so as to distribute equally the
heat throughout the oven. Two waste gas flues

correspond to each combustion flue, one of the

former being placed on either side of the latter.

(b) a regenerator and gas preheating duct system
are provided for each row of flues. The gas pre-

heating ducts can bo cut out and air and hot waste
gases can conducted alternately through a
common horiaontal flue in the sole of each coking
chamber, which flue communicates with alternate

flues in the two heating walls of the coking cham-
ber. Two gas ducts under each heating wall are
connected with alternate combustion flues in each
wall. Each regenerator is divided longitudinally

into two superposed portions and communicates
with fhe common air or hot gas flue at the outer
end of the oven only. The gas admission and dis-

charge ends of the preheating duets are exposed in

front of the oven and are adapted to be easily con-

nected respectively with a gas main and with a gas
duct leading t<f alternate combustion flues or to he
closed altogether. A three-way valve is provided
outside the oven which can open communication of

the discharge end of the gas preheating system
with either of the two gas ducts leading to the
combustion flues of each heating wall. The com-
bustion flues are staggered, so that the vertical

combustion flues in one heating wall are opposite

the vertical hot gas flues in the adjacent heating
walls. Each pair of combustion flues is provided
with a separately adjustable valve by which the
quantity of air can be adjusted separately at suc-

cessive points along the line of the combustion flues

so as to control the distribution of heat along this

line. The air from the horizontal flue can be
admitted to each pair of combustion flues inde-

pendently. (c) The coke oven has combustion flues,

ga.s ducts, and a preheating passage for the gas,

the outer ends of the gas ducts comprising a box
or casing providing two chambers in communica-
tion with the respective gas ducts and having ports
opening communication between the respective gas
ducts and the preheating passage. The ports are
provided with valves, and a single device on the
outside of the oven is provided for operating the
valves alternately.—A. G.

Gas; Method of manufacturing . W. D.
Wilcox. U.S.P. 1,372,731, 29.3.21. Appl, 1.4.18.

The plant comprises two vertical cross-connected
retorts disposed above and discharging into two
corresponding generators. One of the generators
is blown with air and the blast gases are conveyed
through a valve into heating flues adjacent to the
retorts. A partial vacuum is concurrently created
at an outlet in the lower portion of the second
generator sufiicient to draw the gases and vapours
distilling off in the retorts through the preheated
material in the second generator and through the
outlet. The second generator is then subjected to
an air blast and the process repeated, using
alternate generators and retorts. A maximum pres-
sure is maintained within the plant at a point in
tho lower portion of the retort above the generator
in blast.—A. Q.

Gas producer. J. C. Miller and A. Isles, Assrs. to
The W. R. Miller Co. U.S.P. 1,373,443, 5.4.21.
Appl., 14.6.19.

The cylindrical body and ash-pan of the producer
are revolved at the same rate and in the same
direction. The body carries a grate which is in-

clined inwards and surrounded by a stationary
bustle pipe, water troughs sealing the joint between
the bustle pipe and the body portion. The blast
devices extend through the bustle pipe.—A. G.

Gat; Method of producing . L. W. Bates.
U.S.P. 1,373,704, 5.4.21. Appl., 19.2.20.

A inxmaE of a liquid bydrocarbon and a pulverised
solid fuel is injected into a mixture of air and
steam in a generator heated to a temperature suf-

ficient to transform the particles of solid car-
tenaceous substance and the liquid hydrocarbon
into gas. The ash is removed from the gas, which
is then washed with a liquid hydrocarbon to remove
tar and carbon.—A. G.

Chnniber oven plant. H. Brocker. G.P. 330,347,
17.4.19. Addn. to 315,099 (J., 1920, 478 a).

The producers are first heated with coke and then
charged with coal which is carbonised by heat from
the coke below, which after some degree of cooiiff|!

is withdrawn. The producers thus behave as gas
retorts—a convenience in small installations.

—H. J. H.

Distillation of coal; Apparatus for . A.
Niewerth. G.P. 331,508, 24.8.12.

A CENTRAL vertical retort is provided with two
inclined heating chambers, one at each side, con-
taining coal or coke, used as fuel. The free spaces
of the side chambers and of the central retort are
in communication and one side chamber is con-
nected with the top of the retort, the other with the
bottom. Producer gas developed by a blast in one
side chamber is passed from the top of the inner
retort to the bottom and thence into the hot coal

in the other side chamber. The process can be
reversed so as to maintain a continuous distillation.

—H. J. H.

Vertical retort for continuous carbonisation of coal.

Rombacher HUttenwerke, and J. I. Bronn.
G.P. 332,102, 14.7.18.

Most coking coals, when being carbonised, have
completed the stage of melting, caking, and swelling

by about one-quarter to one-third of the time for

complete coking. Afterwards no further change in

dimensions occurs, and if an enlargement of the
sectional area of the retort is made at the point
where this stage is reached, the hanging up of the
charge can be prevented.—H. J. H.

Gas-makina furnace. B. Ludwig. G.P. 332,103,

31.3.18.

The furnace is provided with superposed heating
Hues in which gas and air arc led separately, but
the flues are perforated so as to permit a gradual
admixture and combustion and divided into two
groups in which tho heating gases travel in opposite

directions. Gradual combustion and even heating
of the furnace are achieved.—H. J. H.

Fuels; Treatment of dusty, bituminous for
recovery of nitrogenous by-products by carbonisa-

tion. “ Gafag,” Gasfeuerungsges. Wentzel und
Co. G.P. 332,507, 5.8.19.

The fuels are “ briquetted ” by means of sodium
silicate, whereby the passage of gases through the

charge during carbonisation is facilitated.

—W. J. W.

Txw-temperature far; Method for producing tar of

aliphatic compounds or [in gas producers'].

G. A. Pestalozzi. E.P. 145,408, 9.6.20. Conv.,

20.6.19.

Immediatelt above the fuel bed in a gas producer

a cooling zone is established, the temperature of

which is kept below 400“ C. by injecting water,

steam, gases or the like, whereby detrimental

decomposition of the gases and vapours produced in

the distilling zone of the generator is avoided.
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Mixed gas Iron the distillation of coal and of joood,

Vidt. or lignite: Production of— C. 0. Ras-

mussen. G.P. 332,057, 17.11.18.

The gases are not mixed until the tars have 'been

separated and then the mixture goes through the

customary purification processes. Whereas in coal

gas tars .basic compounds predominate, in tars from
wood, peat, etc. acid constituents are in excess. If

the crude gases are mixed stoppages occur readily,

while the tars are commercially more valuable when
separate than when mixed.—H. J. H.

Gas; Production of lighting and heating from
bituminous shale. E. von der Burchard and A.

^Ran. G.P. 332,155, 22.5.19.

Ckcde gas obtained in the distillation of shale is

passed through a layer of red hot carbonaceous

material, e.g., coke or charcoal, contained either in

the retort or in a separate “ cracking ” chamber.

Oils are thereby cracked to form permanent gas, and
carbon dioxide from the shale is reduced to carbon
monoxide. A comparatively high-grade gas (310

—

400 B.Th.TJ. per cub. ft.) is produced.—H. J. H.

Blast-furnace and generator gases; Purification of

. N. Kliirding. E.P. 153,263, 28.10.20.

Conv., 31.10.19.

The crude gas is passed through granular material,

which moves continuously downward through an
enclosed chamber, and the dust is removed from the

material by passing a branch stream of purified gas

through the material in an auxiliary chamber, into

which the material is discharged by a shaking screen

in the lower part of the main chamber.

—

A, G.

Hydrogen sulphide [in producer and coke-oven

goaea] ; Oxidation of . W. Schumacher. G.P.
331,287, 6.3.17.

The hydrogen sulphide in producer gas, coke-oven

gas, and the like is oxidised to sulphur and oxides

of sulphur by passing the gas mixture, together
with the requisite amount of air, over charcoal
which is heated to a temperature below that at

which the gas ignites. The process can 'be carried

out at 100° C. ; the charcoal remains unchanged and
the sulphur deposited on it can be recovered after-
wards without difficulty.—J. H. L.

Iron oxide solutions; Preparation of stable, alkaline

for gas purification. Badische Anilin- und
Soda-Fabr. G.P. 333,755, 3.4.18.

The addition of a small quantity of a disinfectant,
e.g., phenol, cresol, naphthol, or crude tar, to the
alkaline solution prevents decomposition by bacteria
of the organic compounds, such as tartaric acid or
oxalic acid, added to keep the iron compounds in
solution,—L. A. C.

[^Alcohol] distillation process. E. W. Stevens, Assr.
to Chemical Fuel (5o. XT.S.P. 1,372,465, 22.3.21.
Appl., 9.3.^.

CoHMBBOiAi, aqueous alcohol is mixed with a hydro-
carbon oil and fuseLoil and the mixture is redistilled
to obtain a fraction consisting mainly of alcohol
and substantially free from water, for use in making
composite motor-fuels.—A. R. P.

Shale and the like^ material; Method of and
apparatus for treating . L. B. Ard. TJ.S.P.
1,373,698—9, 6.4.21. Appl., 3 and 4.2.21.

The shale is conveyed to the bottom of a cylindrical
retort containing molten metal by a helical vertical
conveyor, concentric with a helical vane surround-
ing tme conveyor which retards the upward flow of
the shal^ so that the whole of the volatile matter
is evolved during the upward movement of the shale
Girongh the molten metal.—A. 6.

Od-thde retort. F. Jones. U.S.P. 1,373,890,

6.4.21. Appl., 29.5.18.

A CONIINHOCS retort for the destructive distillation

of oil-sands and oil-shale comprises a series of

superposed intercommunicating annular hearths,

combustion or heating chambers interposed between

the hearths, the floors of the latter constituting

the roofs of the combustion chambers, a central

hollow shaft with hollow arms and rabbles

for advancing the material from one hearth to

another, and means for supplying steam to the

shaft and arms, the latter being perforated to allow

steam to be directed on to the material under treat-

ment.—A. de W.

Petroleum; Extraction of from oil-bearing

sands and rocks. W. Horwitz. G.P. 332,100,

1.4.19.

The material is heated in a suitable vessel by pres-

sure water or live steam, which is introduced

tangentially or at an angle to the sides for prefer-

ence. The mixture of oil-sand and hot water passes

through the vessel without losing pressure. Sub-

stances are introduced cither continuously or inter-

mittently to facilitate extraction, e.g., benzene,

toluene, common salt, sodium sulphate, etc.

—H. J. H.

Hydrocarbons ;
Apparatus for cracking . J. W.

Coast, jun., Assr. to The Process Co. TJ.S.P.

1,372,937, 29.3.21. Appl., 22.5.17.

A HOEizoNTAL Cylindrical cracking still is provided

with rows of scrapers in staggered relation attached
to an oscillating frame provided with journals at

the horizontal axis of the still. All the scrapers

slide in the frame and fall by gravity, so as to be

continually in contact with the still bottom for the

purpose of removing coke deposits.—L. A. C.

Petroleum products; Method of distilling . 0.

Kroll. U.S.P. 1,373,251, 29.3.21. Appl., 11.4.18.

The vapours obtained by distilling the hydrocarbons
percolate through a body of absorbent material con-
tained in a chamber insulated to prevent loss of

heat. The vapours of the high-boiling hydrocarbons
are extracted in the chamber, and the remaining
vapours are condensed.—L. A. C.

Hydrocarbon oils; Treating . D. T. Day.
U.S.P. 1,373,391, 29.3.21. Appl., 30.4.18.

A MIXTUBE of high-boiling hydrocarbon oils and
petroleum residues having a higher cracking point
than the oils is subjected to heat treatment above
600° F. (315° C.), but below the temperature neces-

sary to crack the residues. Low-boiling hydro-

carbons are separated from the product, and the

residues are added to a further quantity of the

high-boiling oil.—L. A. C.

Gasoline from crude oil; Process for the production

of . Process for the production of hydro-
carbons of low boiling-points from hydrocarbons
of high boiling-points. P. Danckwardt. U.S.P.
(a) 1,373,653 and (a) 1,373,654, 6.4.21. Appl.,

27.8.17.

(a) Mateeiai containing high-boiling hydrocarbons
ia caused to react with a heated mixture of carbon,
a halide, and a metal, and fractions of low and high
boiling points are condensed separately from the

vapours, [a) Air and steam are passed through an
ignited mixture of carbon, nickel, and nickel

chloride, hydrocarbon oil ia added to the mixture,
and the vapour generated is passed through a mix-
ture of oil with carbon, nickel chloride, and nickel.

That portion of the vapour which boils at or below
150° C. is condensed separately from portions boiling

at higher temperatures.—^L. A. C.
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CutaZyri*; Process of . E. W. Stevens, Assr. to

Chemical Fuel Co. of America. U.S.P. 1,374,119,

5.4.21. Appl., 18.3.20.

In the catalysis of gaseous carbon compounds by

means of hot metallic catalysts which are used under
conditions whereby carbon would be deposited, the

surface of the catalyst is sparked during the pro-

cess.-A. J. H.

Hydrocarbons such as petroleum spirit; Production

of light . Allgem. Ges. fiir Chem. Ind. m.b.H.

G.P. 333,168, 5.12.17.

The oils obtained hy distilling petroleum or lignite

tar are purified by treatment with liquid sulphur

dioxide, and are then distilled with aluminium
chloride, yielding 70% or more of light petroleum

spirit.—^L. A. C.

Petroleum oils; Secovery of from the acid resin

obtained in refining petroleum. Harburger Chem.
Werke Schon und Co. G.P. 333,169, 11.12.18.

The acid resin, after removal of free acid, is dried

and agitated at 120°—125° C. with concentrated

sulphuric acid. The product on distillation yields

a moderately high boiling oil which can be employed

for lighting or heating, as a lubricant, or for other

purposes. The residual resin, w'hich has a higher

m.p. than the original material, is suitable for uso

as an insulator.—L. A. C.

Still for cracking or distilling hydrocarbons, far, or

the like. A. Sommer. G.P. 333,216, 21.10.15.

A METAi. still is provided with a close fitting, thin-

wallcd metallic lining which can be replace when
encrusted with carbon deposits.—L. A. C.

Lubricating oil; Production of from mod tar.

0. de F. Skibsted. G.P. 330,276, 27.6.19.

The fractions boiling above 250° C. are neutralised

with powdered lime, oxidised by a current of air,

and then distilled. The treatment can be carried

out in the tar still and during the distillation, which
is interrupted for the purpose.—H. J. H.

Lubricants; Production of from tar distillates.
\

Verkaufsvereinigung fiir Teererzeiignisse

G.m.b.H., and F. Schreiber. G.P. 330,970,

24.6.19.

The heated tar oil is treated with sulphur in pre-
sence or absence of air. Anthracene and phenan-
threne are thereby converted into soft, pitchy sub-

stances, which increase the lubricating properties
of the oil. Lubricants for axles, ropes, and
briquette-rolls can be prepared in a similar manner
from the crude anthracene press-cake alone or with
addition of oils.—H. J. H.

Asphalt substitute; Production of . Har-
hurger Cliem. Werke Schon & Oo., and W. Daitz.

G.P. 330,650, 6.7.18.

Soil pitch is heated and stirred for a long time with
a paste made by incorporating with water mineral
matter such as magnesia, alumina, silicates of mag-
nesium and aluminium, or precipitated iron oxide.

A temperature of 110°—115° C. is maintained, at

which the water is evaporated and a product reeem-

bling-Trinidad asphalt obtained.—H. J, H.

Monian wax; Process for saponifying with

simultaneous bleaching of the soap produced.

Fischer. G.P. 334,155, 18.3.19.

Crude or purified montan wax is h^ted below

C. and under increased pressure with aqueous
solutions of bases or other compounds which con-

bine with fatty acids, e.p., sodium or potassium
carbonate, in tne presence of oxygen. By acidifica-

tion of tbe solution a clear, hard, resinous product is

obtained.—L. A. C.

7ar-extractor and scrubber for gas. J. Welle.
U.S.P. 1,373,280, 29.3.21. Appl., 13.9.19.

See E.P. 153,109 of 1919; J., 1920, 813 a.

Hydrocarbons; Process of converting liquid
into hydrocarbons of lower boiling point. W, M.
McComb. E.P. 160,907, 24.12.19.

See U.S.P. 1,337,144 of 1920; J., 1920, 396 a.

See also pages (a) 346, Hydrogen sulphide from
gnses (G.P. 299,163 and 331,322). 356, Emulsions
(U.S.P. 1,373,661). 359, Tanning material (G.P.
3.33,403). 367, Waste water from gas-works (G.P.
333,703). 369, Fatty acids andi aldehydes (G.P.
332,478).

1IB.-DESTBUCTIVE DISTILLATION;

HEATING; LIGHTING.

“ Kelpchar,” a new decolorising carbon. J. W.
Turrentinc, P. S. Shualf, and G. C. Spencer.
Science, 1919, 50, 507.

Supplementing the work of Zerhan (J., 1919, 527 A,

873 a) it waa shown that a decolorising carbon or

high activity could be produced in large quantity,
the method of heating being of importance. Car-
bonising in one stage failed to yield a product of
uniform quality, but by carbonising in two stages

consistently satisfactory results were obtained.

After leaving the retorts, the porous char was ex-

tracted with hot water to remove {lotassium

chloride and iodide, the residue heated with dilute

hydrochloric acid, washed with water to neutrality,

and dried. The carbon obtained in this way
compares favourably with “ Norit.”—J. P. 0.

Patents.

Metort [/or wood distillation']. H. M. Barr.
U.S.P. 1,373,702, 5.4.21. Appl,, 24.5.20.

A metallic shell lined with asbestos is divided by
a false bottom of reticulated material into an upper
retort chamber and a lower heating chamber. A
pair of flues extends along the heating chamber for

I

heating the retort, each flue including two
stationary sections, one seated in one wall of the
shell and leading to the source of heat, and the
other seated in the opposite wall and leading to the
stack. A “ floating ’’ flue section is suspended
within the heating chamber between the stationary
sections and is spaced from the walls of the heating
chamber. The “ floating ” section consists of a
split asbestos sleeve having a central convex por-

tion, a split metallic sleeve having a corresponding
convex portion, and clamping hands for securing

the ends of the sleeve to the respective flue sections.

-A. G.

TFood and other vegetable products; Recovery of

volatile compounds from . E, Henser.
G.P. 332,298, 8.4.19.

The raw material is heated with inorganic acids at

normal or elevated pressure, with or without the

introduction of steam, and is afterwards subjected

to dry distillation. A good yield of volatile organic
compounds results without any reduction in the

yield of lar or gases.—W. J. W.

Low-temperature tar; Apparatus for production

of . G. de Grahl. G.P. 332,109, 19.3.19.

The raw material (coal, peat, or similar substances)

is continuously forced or drawn through tubes en-

closed in spiral heating flues, the tubes being

arranged singly or in series. The products are

delivered into a chamber, where separation of the

gas from the solid residue occurs, so that the time

of contact of gas and solid is reduced to a

minimum.—H. J. H.
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Mydrocarhons; Decomposition of hy canal rays.
V. Kohlschiitter and A, Frumkin, Ber., 1921,
54, 587—594.

The vapours of naphthalene, benzene, diphenyl,
anthracene, phenanthrene, fluorene, decane, and
petroleum have been subjected to the action of
canal rays in a vessel so designed that the vapour
can be passed at a desired pressure between an
anode of aluminium wire and a specially con-
structed cylindrical cathode. In every case the
latter becomes more or less rapidly coated with a
deposit which ultimately is of sufficient thickn^
to impede the passage of the current. The pro-
perties of the deposit depend on the potential of
the cathode and not on the mode of union of the
carbon in the decomposed product. "With low poten-
tials the deposits are transparent and coherent, and
evolve large quantities of gas and tar when heated;
at higher potentials they consist of practically pure
carbon, which closely resembles anthracite in
appearance. Graphite does not appear to be
formed. {Cf. J.C.8., June.)—H. W.

DhenoU' Pressure oxidation of . F. Fischer
and H. Schrader. Ges. Abhandl. Kennt. Kohle,
1919, 4, 293-309. Chem. Zentr., 1921, 92. II.,
606-607.

The oxidation of phenols by air under 45 atm. prea-
sure was examined to se« if resinons substances
were obtainable, with the ultimate object of pro-
ducinz substances similar to bakelite from the
phenols of low-temperature tar without the us© of
formaldehyde. The products obtained were partly
insoluble condensation products and partly
degradation products. Under suitable conditions
fairly clear resinous subatanoes were obtained, the
colour being dependent on the reaction and con-
centration of the original mixture. Phenol at
100° C. in presence of a 2*5.^ aoda solution yielded
a considerable quantity of brown resinous product,
but less at 160°—200° C. The three isomeric
cresols were oxidised in presence of soda solution
and o-eresol in presence of an excess of s^ium
hydroxide. Colouring matters and degradation
products were obtained, but little resinous matter.
The colouring matters were apparently fuebsine
deriTStives resulting from condensation of cresol
and aldehydes. In presence of Nil H,SO. above
150° C. o-cresol was extensively oxidised, yielding
solid products. At 150° C. the products were' a
hard, lustrous, orange-coloured resin, soluble in
benzene and alcohol, and also a brown substance
insoluble in benzene, and small quantities of
colouring matter.—H. J. H.

Naphtholi and naphthylamines
; Seaction of ,

with bisulphite. P. Friedlander. Ber., 1921,
54, 620—624.

The reactivity of naphtbols with bisulphite has
been considered by Bucherer to be due to the in-

termediate formation of highly reactive naphthyl
sulphi^, but this view is not in harmony with the
established properties of these substances. It is

simpler to assume that the naphthols react in the
tautomeric ketouic form, and that the products are
normal ketone bisulphite additive compounds.
Evidence in favour of this view is found in the
observation that hydroxynaphthoic acid and bi-
sulphite react with aa-methylphenylhydrazine in
exactly the same manner as with phenylhydrazine
and yield N-methyInaphthophenocarbazole,

Toluenetulphonyl ehloridee; ltdting point of tnii.
tures of 0- and p-—. L. Harding, Chem
Soc. Trans., 1921, 11», 260—262.

The melting points of mixtures of pure o- and p.
tolnenesniphony] chlorides in varions proportion
were determin^ and the melting point curve ob.
tained. Following are some of the figures recorded;
O'O % of pora-isomeride, m.p. 10'17° C. ; IC'D
6'8°; 17'5% (eutectic), T6°; 20'0%, 7‘9°: 50'2°/’

39'8°; 78'2%', 57’3°; and 100‘0% of para-isomerid°e|
67‘2° C.- The pure o-toluenesniphonyl chloride was
prepared by fractional precipitation of the o-sul-

phonamide from its sodium salt, hydrolysis of this
substance to sodium o-toluenesulphonate, and treat,
ment of the latter with phosphorus pentachloride.
It had the following constants: b.p. 126° C. at

21 mm., sp. gr. 1-3383 at 20°/4° C., m.p. 10-17° C
n„=l-5575.—G. F. M.

DinitTOanthraguinones. M. Battegay and .1

Claudin. Bull. Soc. Ind. Mulhouse, 1920, 86^

628-631.

When the crude product of the dinitration oi

anthraquiuone is reduced the whole of the 1.5-,

almost the whole of the 1.8-,_ and a large proportion
of the 2.6-diaminoanthraquinone can be separated.
The residue of mixed diaminoanthraqninones has
been diazotised, converted into the corresponding
dihydroxyanthraquinones, and separated into 2.6-,

1.8-, 1.6-, 1.7-, and 2.7-dihydroxyanthraquinones,
Based on these results, it is calculated that the
dinitration of anthraqninone yields 37% of 1.5-,

37% of 1.8-, 4-2% of 1.7-, 3-6% of 1.6-, 6% of 2.6-|

and 4% of 2.7-dinitroaDthraqumone. Dhar (J..

1^, 685 a) claimed that 1.2-, 1,3-, 2,6-, and 1..5.

dinitroanthraquinones are formed by the dinitra-
tion of anthraqninone, and identifiM these pro-
ducts by conversion into the corresponding di-

bromoanthraquinones. Bepetition of his experi-
ments has led to the isolation of 1.5- and 1.8-di-

bromoanthraquinones, and has shown that the pro-
ducts regarded by Dhar as l.i- and 1.3-dibroTno-
anthraquinones cannot he homonuclear dibromo-
anthraquinoncs. (Cf. J.C.S., June.)—F. M. R.

Dibromoanthraquinones. M. Battegay and J.

Claudin, Bull. Soc. Ind. Mulhouse, 19M, 86,

632—635.

There are ten possible dihromoanthraquinones, and
that used by Gracbe and Liebermann as the inter-
mediate product in their classical synthesis of ali-

zarin might be assumed to he the 1.2-derivative, hui
a study of various dihromoanthraquinones ha'
show-n that that is not the case. The dibromn-
anthraquinone of Graebe and Liebermann has been
stated to he formed hy tho direct hroraination oi

anthraqninone at 100° C. or by the oxidation cl

tetrabromoanthracene, but the two products are

not identical. In the former case the product i?

2.7-dibromoanthraquinone, yellow spangles, m.p.
^2° C., whilst in the latter case, after many crystal-
lisations from benzene and toluene, 2.3^ihronio
anthraqninone, yellow needles, m.p. 283° C., is ob
tained. When 1.4-nitrohromoanthraquinone is re-

duced, the bromine is eliminated, and a-amino-
anlhraquinohe is formed. (Cf. J.C.S., June.)

—F. M. R.

Z-ATENTS.

Tar oils; Production of pure from, the crud(
oUs. M. Melamid and L. Grotzinger. G.F.
332,112, .5.4.17. Addn. to 264,811 (E.P. 9856
of 1912; J., 1913, 820).

This reaction is not possible if Bucherer’g view he
accepted. {Cf. J.C.8., June.)—H. W,

CuuDE tar oils^ or fractions thereof, are treated with
phosphoric acid or eimilhr compounds in the cold,

followed, if necessary, by distillation. TJnsaturated
hydrocar^ns are polymerised and separate with th<
phosphoric acid as resinous masses.—H. J. H.
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Phthalie anhydride: Manufacture of . A.

Wohl. E.P. 145,071, 16.6.20. Conv., 28.6.16.

Phtbalio anhydride is obtain^ by passing a mix-

ture of naphthalene vajonr with air or oxygen over

aeuitable catalyst maintained below 500° C. The gas

mixture may conveniently be obtained by passing air

through or over naphthaJene at 100°—120° C., and

a suitable catalyst is prepared by soaking pumice

<18 pts.) in a solution containing van^ic acid

<2 pts.), and drying. The best results are obtained

when the contact mass is maintained at 320°

—

330° 0.—G. F. M.

«

Diphenyl oxide; Process of forming . J. M.
Johlin, Assr. to Semet-Solvay Co. U.S.P.

1,372,434, 22.3.21. Appl., 24.7.19.

A HDCniBB of sodium benzenesulphonate and sodium

hydroxide in such proportions that a portion of the

sodium benzenesulphonate remains uncombincd is

heated to produce sodium phenoxide, and the heat-

ing is continued at such a temperature that the

sodium phenoxide combines with the unobanged

sodium benzenesulphonate to yield diphenyl oxide.

—136° C., which on boiling with acetic acid forms

an iminazole, C„H„
\nh/

C.CH., of m.p. 251°—

252° Ci (b) a mixture of, e.g., 1000 pts. of tetra-

hydronaphthalene and 15—20 pts. of aluminium
chloride is heated for about 6 nre. below 100° C.
The product is washed with acidified water, and dis-

tilled. Benzene and unchanged tetrahydronaph-
thalene pass over in the first fractions, while octo-

hydrophenanthrene, octohydroanthracene, and a
polycyclic, hydroarcmatic hydrocarbon distil re-

spectively at 160°—170° C., 170°—180° C., and
2^3°—235° C. (11 mm.); these compounds on heat-
ing with sulphur or distillation with zinc dust yield

respectively phenanthrene, anthracene, and an aro-

matic hydrocarbon of m.p. 168°—169° C. The
octohydroanthracene has m.p. 72°—73° C., and is

not identical with the compound previously de-
scribed. The products or mixtures of the same are
suitable for use as lubricants.—L. A. C.

See also pages (a) 339, Still (G.P. 333,216);
IjubricatinQ oU (G.P. 330,276) ;

Lubricants (G.P.
330,970); Asphalt suhsHtuie (G.P. 330,650). 349,
Aspkalt4ike Tnaterial (G.P. 332,634).

Nitrotetrahydronaphthalenes; Preparation of re-

duction products of . Preparation of poly-

cyclic^ hydroaromatic hydrocarbons {octohydro-

anthracene and octohydrophenanthrene), Tetra-

lin Ges.m.b.H. G.P. (a) 333,157, 17,3.16, and (b)

333,158, 15.3.19.

(a) The nitro derivatives of tetrahydronaphtbalene,

or its homologues, yield on reduction with different

reducing agents not only the corresponding amines,

but also intermediate reduction products, such as

hydroxylamines, which by intramolecular conversion

yield derivatives of p-amiuophenol, azoxy-, azo-,

and hydrazo-oompoun^, the last of which undergo
the benzidine conversion. A mixture of 1- and 2-

nitrotetrahydronaphthalcne on reduction, e.g., with
tin or stannous chloride and hydrochloric acid,

yields a mixture of the corresponding amines, which
can be separated by fractional crystallisation of the
hydrochlorides or the acetyl compounds; 1- and
i-aoetaminotetrahvdronaphthalenes melt respect-

ively at 156°—158° C. and 105°—106° C.; 1-amino-

tetrahydronaphthalene is a colourless liquid when
freshly distilled, b.p, 146° C. (12 mm.), and 2-amino-

tetrahydronaphthalene forms colourless crystals,

m.p. 38-5°—39-5° 0., b.p. 146°—147° C. (12 ram.).

Pure l-nitrotetrahydronaphthalene, prepared by
partial reduction of 6 mols. of a mixture of the 1-

and 2-nitro compounds with 10 mols, of hydrogen
and subsequent shaking with acid to dissolve the

amines, on reduction with sufficient zinc dust and
alcoholic sodium hydroxide to give 4 atoms of

hydrogen, yields i-azotetrahydronaphthalene, which
forms ruby red prisms from hot acetic acid, m.p.
175°—177° C., and can be converted by further
reduction with zinc dust and sodium hydroxide to

l-hydrazotetrahydronaphthalene, m.p, 180°—182°

This compound is readily oxidis^ to the azo
compound, and on treatment with mineral acids
gives 4,4'-diamino-l.l'-octohydrodinaphthyl. 4-

Nitro-2-aminotetrahydronaphthalene, m.p. 94°

—

"96° *C., is prepared by nitrating 2-acetaminotetra-
hydronapbthalene, by reducing a solution of 1.3-

dinitrotetrahydronaphthalene in boiling alcohol and
ethyl acetate with sodium ihydrosulphide, or by
partial catalytic reduction of the dinitro compound

;

complete catalytic reduction of the dinitro com-
pound with hydrogen at 126° C. under pressure
yields 1.3-diaminotetrahydronaphthalene, h.p. 201°
-203° C. (13 mm.) and m.p. 7i°—74° C. A solu-

tion of 3-nitro-2-aminotetrahydrona^hthal€ne in

decahydronaphthalene on treatment with hydrogen
at 150° 0. under pressure, in the presence of nickel,

yields 2.3-diaminotetrahydrbnaphthalene, m.p. 135°

IV.--«0L0UBING MAHEBS AND DYES.

Halogenated indigos; Ealogenated nitrohenzalde-

hydesand- -
. L. 0. Janse. Rec. Trav. Chim.,

1921, 40, 285—317.

P-Aminobbnzaldehydb when brominated in solution

either in dilute hydrochloric acid or in acetic acid

gives an almost quantitative yield of 3.5-dibromo-4“

aminobenzaldehyde. In this latter compound the
amino group may be replaced more or less readily

by chlorine, bromine, iodine, or hydrogen, and the
products on nitration give substituted o-nitro-

bcnzaldehydes, which may be converted by treat-

ment with acetone and alkali into halogenated
indigos (c/. Baeyer and Drewsen, Ber., 1882, 15,

775; 1883, 16, 2188). A whole series of such com-
pounds is described. (Cf. J.C.S., June.)—W. G.

Auxochromes: Combined , H. Kauffmann.
Ber., 1921, 54, 795—802.

SrcH auxochrome-Jike groups of atoms as exhibit

increased auxochromic character on account of the
presence in them of true auxochromes are termed
combined auxochromes. Their properties are exa-
mined in the particular instance of the dimethoxy-
styryl group, the p-nitrophenyl residue being used
as chromogen. The utility of styryl in this con-
nexion depends on the immediate attachment of its

ethylenic linkage to the benzene nucleus, since sub-

stances such as 4-nitro-2.4'-dimethoxychaJkone are
only feebly coloured. The whole climethoxystyryl

complex is to bo regarded as a new au3iochromio

unit. The combined auxochromes, like the simpler
ones, arc able to facilitate fluorescence. {Cf, J.C.S.

,

June.)—H. W.

Patents.

Hydroxyazo dyes; Manufacture of . G. T.

Morgan, and British Dyestuffs Corp., Ltd. E.P.

160,848, 17.7.19.

Diazotised o-aminophenols, o-aminonaphthols, and
their nitro, sulphonic, and carboxyl derivatives are
coupled with 4.6-diamino-1.3-xylene, yielding pro-

ducts which dye animal fibres brown dbades in con-

junction with metallic mordants.—L. A. C.

Azo dye. T. H. Learning, Aser. to National Aniline

and Chemical Co., Inc, U.S.P. 1,372,439, 22.3.21.

Appl., 27.2.20.

A DiSAZO dye i^ claimed, having the probable formula
NH..C.H*.(4)N.(2).C.,H,((l)NH.,(4)SO,Na,(8)OH).



(7)X,.C.H,.(4)NHC,H.0, . ,

diamine and triamino-8-nfphtJiol-4-«ulpll(

on fiaponification and redaction wiu
hoDio acid

_ atannous

chloride and hydrochlorio acid, and dyes cotton,

wool, naturaJ and artificial silk greenish-black

shadk which can be developed on the fibre.

—L. A. C.

..Ht,

and by^yai. ,of

Condensation products resembling iadophenolcPrt- methy^luc^ ma^be iaolaW 'Sa
paration of . Act.-Ges. fur Anilm-Fabr.

w uoiaied.

G.P. 333,897, -T.H.r
ff.,VmosoPBsyoL. p-niimu)-crml orp-nitroso^ ‘>/ceikki

MoropbenoHs condensed with it phenolalkjl ether /
oMein/umei/ammomam/eopper

hi/t/nsiSe

7^hTZ.,,hei,iut^,-n tis n/rn oosit/on to the / rmoo^J On kdo rorahm e>/ ,„k.
hydrates. K. Hess ana E. Messmer. Ber., 1921^

Mch JS not substitutedin the para position to the

alkoxy group, such as aoisol, chcbloroanisol,
,

phenetol, o-cresol ethyl ether, or resorcinol di-

methyl ether, in the presence of sulphuric acid of

about 60® B. (sp. gr. 1*71), or oonoentrated hydro-
chloric acid. The products separate from the acid
solution as brown or red compounds, which are
(t)loured blue by the addition of alkalis, dissolve in

concentrated sulphuric acid to give blue solutions,

and in aqueous sodium sulphide to give feebly

coloured solutions which turn blue in the presence
of air, and yield the corresponding leuco compounds
on the addition of acids.

—

L. A. C.

V.-FIBBES; TEXTILES: CELLULOSE:
PABEB.

Cotton and other textile fibres; Action of sea-water
on . C. Doree. Biochem. J., 1920, 14, 709

—

714,

54, 834—841.

Levallois* observation that solutions of cellulose

in ammoniacal copper hydroxide solution are

optically active is confirmed, and the activity is

proved to be due to the cellulose content. Under
slightly varying conditions the values [o]=sca,

-950® and -1000° are found, but accurate work is

particularly difficult with the blue light. On the

other hanj, the “regenerated’^ celluToee is optic-

ally inactive in concentrated hydrochloric acid

solution, as are also ethereal solutions of ethyl-

ceUul(»e, aqueous alkaline solutions of xanthate
(viscose) cellulose, and jellies of cellulose in neutral

salt solutions. Cellulose presents, therefore, a

marked example of “ latent asymmetry,” thus

resembling mannitol, and it appears that ammonia-
cal copper hydroxide behaves towards it in the same
manner as boric acid or borax to the simpler carbo-

hydrates. (Cf. J.C.S., June.)—H. W.

Fabrics of cotton and silk are destroyed by im-
mersion in sea-water for three weeks, wool lasting
somewhat longer. This destructive action is, in the
case of cellulose, due to micro-organisms, and not to
oxygen, light, or the salts present. In its nature it

resembles the “mechanical” breakdown of cotton
sometimes observed under the “beetling” process
(cf. Cross, J., 1920, 58a). If cotton is acetylated
to the monoacetate stage so that its structural
qualities are preserved, the resulting material is

yerv resistant to sea-water. Cellulose acetate silk

withstands the action of sea-water for months.
—J. C. D.

Fibrous maferioZs; MolecvXar structure of .

R. 0. Herzog and W. Janckc. Umschau, 1921,
25, 53—54. Chem. Zentr., 1921, 92, II., 573.

Fbom experiments with Rontgen rays it is con-
cluded that in plant fibres the cellulose is present in
a crystalline form disposed symmetrically with
respect to the axis of the fibre. Artificial silk con-
sists of an irregular felted mass of crystalline frag-
ments of unchanged cellulose

;
artificial silk made

from cellulose acetate is amorphous and consists of
a mixturp in which the cellulose acetate has under-
gone considerable degradation. Natural silk shows
a crystalline character and a similar symmetrical
structure to that of cellulose. Animal hair is

amorphous, and probably consists of two or more
substances. Starch and pure fats are crystalline.

—J. H. L.

Polysaccharides. III. Cellulose. P. Karrer and F.
Widmer. Helv. Chim. Acta, 1921, 4, 174—184.

Comparison of the yields of cellobiose octo-acetate
obtained by treating cellulose, cellobiose, methyl-
celloside, cellulose triacetate, cellobiose acetate, and
methylcelloside acetate with acetic anhydride and
sulphuric acid under similar conditions leads to the
conclusion that cellulose must contain at least about
50%, and possibly more^f ready-formed cellobiose
complex. Hess and Wittelsbach’s formula for
cellulose (J., 1920. 512 a) cannot, therefore, be
accurate, as it indicates only 33% of pre-formed
cellobiose. Methylatiom of cellobiose by means of

Cellulose. K. Freudenberg. Ber., 1921, 54, 767

—

772.

Cellobiose octa-acetate can be isolated in yield

corresponding with the presence of 35—36% of cello-

biose in the original material in a single operation

when cellulose is treated with a mi^ure of acetic

anhydride and concentrated sulphuric acid at a low

temperature, the operation requiring about 14 days.

An indirect estimation of the loss of octo-acetate

which occurs during the change makes it probable

that cellulose is composed of cellobiose to the ex-

tent of more than 60%. This result is not in har-

mony with Hess’s conception of cellulose (J., 1920,

512 a) as composed of pentaglucosidylglucoi^ resi-

dues, but is in agreement with the hypothesis that

it is built up of cellobiose residues arranged in a

uniform polysaccharide chain of ten or more
members. (Cf. J.O.S., June.)—H. W.

Wood cellulose [; Action of sodium hydroxide on

]. W. G. Harding. J. Phys. Chem., 1921,

25, 201—203.

The product remaining after heating wrapping
paper with 1% sodium hydroxide solution at

100® C. amounted to about 60% of the original

material, although absolute equilibrium was not

reached even after 30 hrs.^ treatment. With 6%
sodium hydroxide the same result was obtained in

about 6 hrs. Lignocellulos© could be detected in

the material after treatment.—W. J. W.

Pinewood; Content of soluble carbohydrates in

S. Schmidt-Nielsen. Tekn. Ukeblad, 1920, 67,

354—355. Chem.-Zeit., 1921, 45, Rep., 32.

Pinewood felled in the spring was finely rasped,

and after extraction with ether was repeatedly ex-

tracted by alternate boiling with water or 0'3%

acetic acid and treatment with alcohol. By more
than 20 successive extractions a yield of soluble

matter was obtained equal to 12*04% of the original

wood or 13*9% of the dry substance. In determina-

tions of reducing sugar by Kjeldahl’s method 1 g.

of the dried extract, ,b^ore inversion, reduced
0*1898 g. of copper, and after inversion with 2%
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rochlorio acid it reduced 0'6165 g. of copper. A
tantially similar extract was obtained from

(wood felled in the winter, but tbe yield in this

was only one-serenth of that mentioned abore.

tosan determinations on the extract indicated

it 23% of xylose.—J. H. L.

it/Eed cell membranes ; Contribution to the lenow-

dae of . P- Casparia. Pharm. Monats.,

m I, 121—129, 137—146, 153-160. Chem.

V^entr., 1921, 92, II., 584.

JiGNirnm cell walls may be distinguished from those

Consisting of unaltered ee/iuiose by means of a 15

—

i0% solution of cobalt thiocyanate which colours

ligmhed membranes blue. The reaction is probably

duo entirely to adsorption ;
it is more sensitive and

trustworthy than Maule’s perman^nate reaction or

the phloroglucinol-hydrochloric acid test.—J. H. L.

[Sulphite] pulp; Automatic cooking control for
^ chemical . C. H. Allen. Techn. Assoc. Pulp

and Paper Ind., 1920, III, 19—21.

It is suggested that by controlling automatically

the digestion of sulphite pulpj an increase in pro-

duction will be obtained, together with an improve-

ment in the quality. The control system described

consists essentially of a power-driven steam valve,

electrically connected with a steam flow meter on

the digester steam line, an automatic relief valve,

and relief strainers.—J. C. K.

Sulphite and sulphate [pulp] fibres; Tests for un-

bleached . R. E. Lofton and M. F. Merritt.

Techn. Assoc. Pnlp and Paper Ind., 1920, III,

1-7.

For distinguishing between unbleached sulphite
j

and sulphate (kraft) pulps, the use of a mixture
|

of 1 pt. of a 2 % aqueous solution of Malachite Green
and 2 pts. of a 1% solution of Fuchsine (Magenta),
is recommended. The solutions, which should bo

used not more than a few hours after being mixed,

should be tested with a standard mixture of sul-

phite ami sulphate fibres. The colour contrast not
only enables the presence of one or 'both of these

fibres to be detected, but is sharp enough to allow

3f an approximately correct estimate of the per-

lentages of the two kinds of fibres to be made.

Paper; itfeosurement of translucency and opacity

of . R. Fournier. Paper, Feb. 9, 1921,

32, 44.

The translucency and opacity of paper can be
measured by an apparatus in which the eye of the

observer is replaced by a selenium plate which forme
part of an electric circuit; the electrical resistance I

of the selenium varies according to the amount of

light which it receives at the time the deter-

mination is made. By a slightly modified form of

the apparatus the reflecting power of a sheet of

paper may also be determined.—J. C. K.

Strawhoard factory waste waters; Gas from .

A. Hermann. Het Gas, 1920, 40, 131—135.

Chem.-Zeit., 1921, 45, Rep., 32.

A COMMISSION appointed by the Dutch Government
recommends storage in settling tanks followed by
irrigation treatment or filtration as the best and
cheapest means of purifying the effluent from straw-
board factories. In a pulp factory employing this

process it has been found that in absence of air
the effluent undergoes a fermentation due to rodlet
bacteria which, at an optimum temperature of
35'^ C., produce a gas containing 23—30% of carbon
dioxide and 70—77% of methane. One volume of

effluent evolves 2 volumes of gas, which is collected
in bell covers, conducted to a gas holder and em-
ployed for tbe production of dectric current for

power and lighting in the factory, and the surplus

is taken by the local gas works and mixed with coal

gas in the proportion of 25%. An analysis of the
gas showed carbon dioxide 24'7%, methane 64'3%,
other hydrocarbons 0'6%, hydrogen 4'9%, oxygen
0 4%, nitrogen 51% ; it contained traces of carbon
bisulphide but no hydrogen sulphide or carbon
monoxide.—J. H. L.

Sulphite spirit. Sieber. See XVIII.

Patents.

Fibres suitable for spinning; Method for producing
from papyrus. J. J. Gahler. E. P.

144,249, 31.1.20. Conv., 3.6.19.

Papyrus, which has been retted in the usual

manner, is subjected to a mechanical alternating

right and left-hand twisting movement whereby
the fibres are loosened. The attached substances

are then removed by brushing and combing, and
also by means of a second retting treatment, if a

very clean fibre is desired.—A. J, H.

IFool; Process for producing spun material re-

sembling from viscose solutions, Glanzfaden
A.-G. E.P. 152,351, 13.11.19. Conv., 15.8.18.

Addn. to 135,205 (J., 1921, 254 a),

In the preparation of viscose solutions, as described

in the chief patent, aerial oxidation of the cellulose

takes place. This is prevented by the addition of

about 5% (on weight of cellulose) of sugar (pre-

ferably cane sugar) to the aqueous caustic soda

solution in which the cellulose xanthate is dissolved.

—A. J. H.

Lace, fabrics and the like; Fireproofing, metallis-

ing, and waterpi’oofing . A. Norweb. E. P.

160,627, 30.1.20,

Lace or fabric is padded with an emulsion formed
from a solution or sodium silicate and sodium bi-

borate, a metallic powder, and a solution of rubber

in naphtha and amyl acetate, 'and is then dried.

—A. J. H.

Artificial silk thread; Production of . G. F. J.

Bouffe. E.P. 160,859, 3.9.19.

Cellulose threads which issue from a squirting

nozzle are immediately drawn through a chamber
which is exhausted of air or contains such gases as

sulphur dioxide, carbon dioxide, etc., or through

which a current of air is drawn, and are then wound
on spools. (Reference is directed, in pursuance of

Sect. 7, Sub-sect. 4, of the Patents and Designs

Acts, 1907 and 1919, to E.P. 28,733 of 1904, 14,087

of 1906, 11,729 and 24,707 of 1910, and 10,857 of

1915; -T., 1905, 1299; 1906, 844; 1910, 1004; 1911,

126; 1916, 533.)—A. J. H.

Cellulose fibres; Production of easily bleached .

B. Possanner von Ehrenthal. G.P. 331,802,

8.8.19.

Materlal such as flax or hemp straw, jute, reeds,

nettles, potato haulms, willow hark, or tbe like,

with or without a preliminary mechanical treat-

ment, is treated at 40°—50° (3. "'ith a O’S to 2%
solution of an organic or inorganic acid or acid salt

to hydrolyse the binding material, and is subse-

quently heated, under normal or increased pressure,

with a weak alkaline solution containing a small

proportion of an organic solvent such as alcohol,

carbon bisulphide, acetone, petroleum, higher

hydrocarbons, or the like. The individual fibres

are separated from the fibrous product by
steeping in a warm solution or emulsion of fatty or

oleic acids, or their salts, esters, sulphonic acids, or

amides.

—

L. A. C.

Bast; Production of from fibrous plants.

Nessel-Anhan-Ges.m.b.H. G.P. 331,896, 2.2.18.

The bast is loosened without destruction of its
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natural ribbon or tubular form by the action on the
plant (ramie, nettles, reeds, hops, flax, etc.) of
water or a solution of sugar (molasses), and is sub-
sequently separated into fibres by mechanical ai^
chemical means.—L. A'. C.

Fibres from, the nccdlea of pines and other conifer^
Production of textile . R. Guttmann and J.
Siegert. G.P. 332,096, 8.5.19.

The dried needles are heated to 60°—70° C. in
dilute mineral acid to loosen the epidermal silieioua
layer, and resinous material is removed from the
fibres by subsequent treatment with a 3% solution
of alkali. The alkaline resin solution can be em-
ployed for sizing paper.—L. A. C.

Bast fibre plants; Retting . P. Krais and K
Biltz. G.P. 332,097, 24.8,19.

The addition of a small proportion of bicarbonates
as well as chalk or other insoluble carbonate to the

•liquor accelerates the retting process, improves the
quality of the fibre, and diminishes the formation of
products with a repulsive odour.—L. A. C.

Flax; Process for retting . P. Krais. G P
332,514, 26.3.20.

The raw flax is steeped in water or an alkaline solu-
tion and is stored moist in the dark at a moderate
temperature to promote the formation of fungi,
such as sp^ies of Aspcrpillus, and retting bacteria,
such as Plectridium pectinovorum. After 3 to 4
days the retting is complete, and the material is

dried at 80° C. or above to kill the fungi and
bacteria.—L. A. C.

Peat wool; Production of chemically pure, curly
from peaty cotton-grass. 0. Linker. G.P.

332,169, 26.10.18.

The raw fibrous material, after preliminary treat-
mpt for 4 hr. at 50° C. in a 0 5% solution of an
alkahj or sulphuric, hydrochloric, or hydrofluoric
acid, or other suitable solvent, is rinsed and allowed
to ferment for at least 4 hrs. in wooden vessels con-
taining 1 kg. of malt or diastase per 1 cub. m of
water, or p'5% acid solution, at 50°—60° C.,' or
11 kg. of yeast per 1 cub. m. of water at 30°—40° C.
The fibres are then boiled for at least J hr. in an
alkaline or acid solution, and are suhsequently
rinsed with cold water and bleached.—L. A. C.

Fibrous plants; Process for the simultaneous pro-
duction of textile fibres and paper pulp from .

Nessel-Anbau-Ges.m.h.H. G.P. 332,170 16 8 19
Addn. to 328,596 (J., 1921, 211 a).

The hydrocarbons or halogen derivatives of hydro-
cartons employed in the process as descrihed in the
chief patent are of the same sp. gr. as the a<)ueou8
solution, and thus readily remain in suspension in
the same. A sodium hydroxide solution of 5°—8°
B. (sp. gr. 1-037—1-060) is recommended, in which
case the material is treated for 4J to 5 hrs. under
8 atm, pressure.—^L. A. C.

Waterproofing and sizing composition; Adhesive
. A. E. Graver. U.S.P. 1,373,412, 5.4.21.

Appl., 8.6.20.

The composition contains a protein, a suitable
aqueous solvent, and a substance capable of
liberating formaldehyde.—A. J. H.

Impregnating agents [for fabrics, wood, leather,
vorm. F. Bayer und Co. G.P.

Halogen derivatives of benzene homologues or of
coal-tar hydrocarbons containing side-chains are
condensed with tar oils or their constituents
(anthr^ne, naphthalene, benzene, etc.) or deriva-
tives thereof. The oily or resinous products are
very suitable for impregnating fabrics, paper yam,
wood, leather, etc,, as they adhere firmly to the

nmterial, are scarcely soluble in water, and possess
preservative properties.—J. H. L.

Impregnating agents; Removal of from fabrics
G. Bonwitt. G.P. 331,285, 18.7.18.

The fabrics are extracted, in a suitable apparatus,
with solvents of hi^ b.p., such as ethyl lactate’
acetylene tetrachloride, or furfural, or with mix!
tnres of such solvents with others of low b.p., e.g.,

etlyl lactate and formate, acetylene tetrachloride
and acetone, cyclohexanone and ethyl acetate, or
furfural and ether, or with solvents containing sub-
stances which lower the viscosity of the material
undergoing extraction; alcohol, for example, lowers
the viscosity of solutions of cellulose esters.

—J. H. L.

Wood or other substances containing cellulose;
Treatment of —— for the purpose of obtaining
cellulose and artificial resin, asphalt, lac, and the
like. C. Claessen. E.P. 160,482, 17.10.19.

Cellulosic materials, such as wood, straw, grass
etc., are heated for a few hours at about 100° c!
and under reduced pressure with phenol or other
phenolic substances either in concentrated form or
diluted with water, alcohols, benzol, or aliphatic
Kydrocarbons; 0-01% of hydrochloric acid (on weight
of phenol) is added as a catalyst. The snow-white
cellulose pulp produced is removed, part of the
phenol is recovered by distillation, and lac or resin
LS obtained from the liquid residues by precipitation
or distillation.—A. J. H.

Cellulose compounds; Manufacture of ,

Deutsche Celluloid Fabr. G.P. 332,203, 10.1.18.

M^ceeisep cellulose is treated with chloroacctio
acid, or its homologues, in the presence of alkali

hydroxides. The alkali salts produced swell in hot
or cold water, and finally dissolve to form clear,
viscous solutions which on evaporation yield films
of a material resembling glue or gelatin and inflam-
mable with difiiculty. . The free cellulose-acetio acid
is a white fibrous substance, insoluble in water, but
soluble in alkaline solutions; with lead, copper, or
aluminium oxides in the presence of water it forms
in^luhle salts. The alkali salts of oellulose-acctio
acid and cellulose-propionic acid may be used as

substitutes for gelatin.—L. A. C.

Paper, pasteboard, and the like; Process for sizing
. W. Herckens. E.P, 147,006, 6.7.20. Oonv.;

7.12.15.

Animal or vegetable size (10% on the weight of the
fibre) may be directly worked up with half-stuff in

the hollander if it be added in a gelatinous form and
melts in the subsequent drying process. If neces-
sary, formalin, chrome alum, or other hardening
agent is added to the size.—A. J. H.

Paper-making machinery [; Means for washing the
woollen wet felts of ]. C. Walmsley and Co.,
Ltd., and J. Law. E.P. 160,861, 13.9.19.

Drying coated or enamelled paper, waterproofed
cloth, and such like; Apparatus for . C. F.
Howden. E.P. 160,940, 31.12.19.

Fruit and vegetable refuse. G.P. 331,005. See XIXa.

VI.—BLEACHING; DYEING; PMNTIHG;
FINISHING.

iPrinting,'] Oxidation hy steaming a mixture of a

chlorate and an aldehyde-bisulphite compound.
A. Fellisza. Sealed Note 1469, 6.5.04. Bull. Soc.
Ind, Mulhouse, 1920, 86, 640—641. Report by A
Lipp. Ibid., 641.

The reduction of a chlorate hy an alkali bisulphite
occurs in the cold with too great violence to be
applied in printing, but when acetone-bisulphite or
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NON-HETALLIC ELEMENTS. 345 a

farmald«hy<le-bisulphite is used, the chlorate is

only reduced at about 100° C. and the reaction

may ^ regulated hy the presence of small quan-

tities of certain salts. For example, hy printing

a mixture of a chlorate, aoetonejbisulphite,

and the salt of an aromatic amine, followed

by steaming for several minutes, Turkey Red,
chrome moroants, etc. are discharged and Aniline

Black is developed. The fibre is not attacked more
than is the case when the ordinary mixture of ferro-

cyanide and chlorate is used. Lipp confirms these

claims and agrees that the mixture can be used

as an oxidising agent for the development of

Aniline Black and as an oxidising discharge. In the

case of white discharges, the white is not as clear as

that obtained by the use of chlorate, ferrocyanide,

and tartaric acid.—F. M. R.

Discharges.; Coloured on azo-grounds with sul-

phoxylate-fomuddehyde and basic dyes. Justin-

Mueller. Sealed Note 1931, 15.12.09. Bull. Soc.

Ind. Mulhouse, 1920, 86, 636—637. Report by C.
Sunder. Ibid., 637--639.

The preparation of the fabric with potassium ferro-

cyanide (J., 1908, 320) complicates the process, as

drying is necessary. In order to simplify the pro-

cess and render it analogous to the usual antimony
tannate method, it is modified by the omission of

the preliminary preparation, and after steaming
the fabric is passed through a potassium ferro-

cyanide bath. When New Methylene Blue N is

used, fuller and brighter discharges are obtained
with the modified zinc-ferrocyanide process than is

the case with antimony tannate. Sunder reports

that the process is worthy of attention in view of

the brightness of the shade and the possibility it

affords of producing rose-coloured discharges with
Ehodamine.—F. M. R.

Patenis.

Dyeing and waterproofing [/airt'cs]; Process for
. A. 0. Tate. U.S.P. 1,374,122, 5.4.21.

Appl., 20.4.20.

Fabbio is padded with the ueual AnUine-Black i

liquor, aged, impregnated with sodium palmitate
j

and an aluminium salt, and then subjected to an
;

electric current while passing between electrodes,
|

one of which is of aluminium.—A. J. H. !

Dyeing fur, hair and the like. Chem. Fabr. Gries- ^

heim-Elektron. G.P. 334,012, 15.12.16.

Sovi leathers and hair may be dyed shades fast i

to light hy means of the mineral acid salts of amino- ;

and imino-compounds and oxidising agents. The I

dissociation of the mineral acid is diminished by the
j

addition of neutral salts. By the addition of copper
1

sulphate, a bichromate, sodium perchlorate, and
hydrochloric acid to aniline hydrochloride dis-

j

solved in a 10% sodium chloride solution, a grey ;

shade fast to light is obtained. Under similar con-
ditions, monobenzylaniline hydrochloride gives a
bluish - grey

;
monobenzyl - 2.6. - toluylenediamine

hydrochloride gives a bright yellowish-grey, and
mono - p - naphthyl - 2.6. - toluylenediamine hydro-
chloride gives a bright fawn shade.—A. J. H.

VIL-ACIDS; ALKALIS: SALTS ; NON-
METAUIC ELEMENTS.

citrous amd; Decomposition of . [Detection of
nitric acid in presence of nitrons acidj E.
Oliveri-Mandala. Gazz. Chim. Ital., 1921, 51, I.,

13&-140.

Hyurazoio acid and nitrous acid react quantita-
^vely according to the equation, HNOa+HN,=
HjO+NjO-fN,, no trace of nitric acid being formed.
This reaction serves for the detection of nitric acid
in presence of nitrons acid, other methods for such

detection yielding uncertain results owing to the
formation of appreciable traces of nitric acid by
partial decomposition of the nitrous acid. The test
IS carried out as follows :—Either a few c.c. of dilute
hydrazoic acid solution or a little of its sodium salt,
is added to the solution containing nitrous and nitric
acids, this being first acidified with acetic acid when,
the nitrous acid is present as salt. Theliquid isboiled
to expel, so far .as possible, the excess of hydrazoic
acid, a portion of the liquid being then tested with
an acetic acid soJution of naphthylamine and sul-
phanilic acid to ascertain if all the nitrous acid has.
been destroyed, and the remainder examined for
nitric acid.—T. H. P.

Reduction hy rnetals in acid solutions. I. Reduction
of a£id ferric sulphate solutions by zinc and may--
nesium. S. Sugden. Chem. Soc. Trans., 1921,
119, 233—238.

Quantitative determination of the “percentage-
reduction” (that is, the percentage of that theo-4
rctioally possible if no hydrogen were evolved) of
acid ferric sulphate solutions, containing varying,
concentrations of ferric oxide and of sulphuric acid,,
by means of zinc and magnesium establishes the-

I

fact that with both metals increase in the concen-
tration of ferric salt is accompanied by an increase
in the percentage reduction, and also the further-

j

addition of sulphuric acid to a nearly neutral solu--
I
tion causes a decrease in the percentage reduction.

I

Whilst, however, with magnesium this latter de-
j

crea^ continues progressively as the acid concen--
:
tration increases, with zinc a minimum is reached,

I

after which the percentage reduction increases.
I rapidly and a new type of reaction apparently sets.
: in. the zinc becoming dull grey in colour, and dis-

;
solving much more slowly with a scarcely perceptible -

j

evolution of gas. This peculiar behaviour of zinc

I

is most marked with the solutions containing the

I

higher concentrations of ferric oxide.—6. P. M.

Fluorine: Preparation of from molten potas-
sium. Ufiuoride. F. Meyer and W. Sandow.
Ber., 1921, 54, 759-766.

The method is a development of that proposed by
Argo and others (J., 1919, 413 a). A cylinder of
Acheson graphite, which acts as crucible and
cathode, is closely surrounded by an electrically-
heated copper cylinder. The anode, also of Acheson
graphite, is made wider at the lower than at the
upi^r end, and is provided with six vertical grooves
to increase the amount of surface exposed. The-
diaphragm consists of a copper cylinder to the
lower end of which four conical copper rings are •

successively attached and, finally, a reversed ring
fastened to a horizontal piece of copper foil. Potas- -

sium bifluoride, which gives a thin, clear melt at
240^ C., is used as electrolyte, this having proved'
superior to mixtures of the bifluoride with sodium
fluoride or bifluoride, lead or strontium fluorides in
point of fluidity and loss of hydrogen fl.uoride.

.

The crucible is slowly heated to a temperature not
exceeding 250° C. and, since the molten salt obstin-
ately retains traces of water, the electrolysis is

started with a small current which is Continued till

the water is completely decomposed, after which the
electroJysi.s proper is commenced. The evolved
fluorine is contaminated with hydrogen fluoride,

which can be removed by passage over granular -

sodium fluoride, and, initially, with ozone, which
disappears after i— -f hr. The electrodes are but
little' attacked, and the gas does not contain more •

than 0’2% of carbon tetrafluoride. The current
yield is more than 75% of that theoretically possible.

{Cf. J.C.S., June.)—H. W.

Phosphorus; Oxidation and luminescence of .

.

H. B. Weiser and A. Garrison. J. Phys. Chem.,
1921, 25. 61—31.

The reaction between phosphorus and oxygen pro--
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bably takes place in the vapour phase, and ^oe the

velocity of reaction, V, may be expressed by the

equation Y=kCl. Cl. Since Cn will be constant in

presence of solid phosphorus, the velocity should be

proportional to some power of the oxygen concen-

tration This, however, is not the case

below 25® C., and above a certain partial pressure

of the oxygen, owing to the formation of a film

of oxide on the phosphorus. If the oxygen pressure

is great enough, the reaction takes place near the
j

surface of the phosphorus, which will be coated with
|

a film of oxide. By decreasing the partial pressure I

of the oxygen, this film is destroyed. The same
|

effect may be obtained by increasing the rate of
j

evaporation of the phosphorus. The pressure i

(boundary pressure) above which a protecting film
;

prevents the oxidation and the vapori^tion of the
j

phosphorus is not constant.
^

The intermittent
,

luminescence in the narrow critical region between
j

^6 boundary pressure and the glow pressure is i

^llrohably due to the periodical break-down and re-
|

formation of this fi-lm.—J. C. K.
j

Milting point of potassium chlorate. Carpenter.
|

5ee XXin. I

1

Sodium sulphantimonate. Langhana. See XXIII.
|

mixing with a reagent capable of forming a non.

volatile selenide at a comparatively low temperature

and separating the arsenious oxide by sublimation.

—C. I.

Zinc oxide; Manufacture of . W. L. Ooursen,

Assr. to The New Jersey Zinc Co. U.S.P.

1,372,486, 22.3.21. Appl., 28,6.20.

In the production of zinc oxide by the retort

volatilisation process, a substantial quantity of

molten zinc is maintained in the retort during the

whole of the operation, volatilisation losses being

made good by the addition of solid zinc to the con-

tents of the retort from time to time.—A. R. P.

[Zmc] oxide; Manufacture of French . J. A.

Singmaster, Assr. to The New Jersey Zinc Co.

U.S.P. 1,372,462, 22.3.21. Appl., 31.3.20.

Thb contents of the retorts in which the zinc is

volatilised are kept nearly constant by the addition

from time to time of molten zinc.—A. R. P.

Bichloride of mercury; Manufacture of . C.

Schantz. U.S.P. 1,373,367, 29.3.21. Appl., 6.12.20.

Mercuht is passed through an atmosphere of

chlorine into a bath of a liquid which does not

readily absorb chlorine.—A. R. P.

Patents.

rX«adl oxides: Method of converting metallic lead

into . y. A. Thibault. E.P. 137,288, 29.12.19.

Conv., 30.12.18.

Granitlated lead is heated to 250° C. for 6 hrs. in

a closed rotating drum with compressed air at 60 lb.

per sq. in. pressure and a small quantity of water

vapour, whereby it is converted into litharge of a
yefiow-ochre colour and of an extra fine texture.

lead may be produced in the same apparatus by

increasing the temperature to 426° C. as soon as all i

of the lead has been converted into litharge, and :

continuing the heating for a further period of 4 hrs.
I

The product is a bright red impalpable powder con-
j

taining over 30% of lead peroxide.—A. R, P.

Electrolysing vat [for making chlorine']. H, lyoeb.

U.S.P. 1,372,176, 22.3.21. Appl., 10.1.19.

An electrolysing vat for making chlorine consists

of a vessel of glazed pottery surrounded by a wooden

casing, the intervening space being packed with

asphalt.'—J. S. G. T.

Calcium carbonate; Manufacture of . L. Roon,

Assr. to The Equitable Trust Co. U.S.P.

1,372,193, 22.3.21. Appl., 26.4.19.

Milk of lime is atomi^, and resulting mist

allowed to react with carbon dioxide.—C. I.

Calcium carbonate; Manufacture of . J. Fald-

ner. G.P. 334,014, 26.11.19.

Quicklike is dissolved in a solution of an ammonium
salt and impurities are removed by precipitation

and filtration. The liquid is then saturated with

carbon dioxide under pressure to precipitate cal-

cium carbonate and regenerate the original

ammonium salt for use again in the process.

—A. R. P.

Aluminium chloride; Prodaction of . E. C.

Baum and De W. 0. Jones, Assrs. to Armour
Fertilizer Works. U.S.P. 1,372,332, 22.3.21.

Appl, 24.3.20.

Alushnium nitride is subjected to the action of

chlorine.—C. I.

Arsenic tnoxide; Process of purifying . C. P.
Linville, ^ssr. to American Smelting and Refining
Co. U.S.P. 1,372,443, 22.3.21. Appl., 21.7,16.

Renewed 18.12.19.

CoLOUBiNO matter due to selenium is removed by

Fixation of gases [atmospheric nitrogen]; Process

for the electric . G. T. Southgate. U.S.P.

1,373,639, 5.4.21. Appl, 22.11.20.

Streams of gas or gases are passed through porous

electrodes between which an electric arc is estab-

lished.—J. S. G. T.

Calcium cyanamide; Production of from car-

bide and nitrogen. A.-G, fiir Stickstoffdiinger.

G.P. 299,142, 15.10.15.

Calcium carbide and calcium chloride or fluoride

are ground together as finely as possible and the

mixture, in layers 40—100 cm. deep, is exposed to

nitrogen at a lower temperature than has been
necessary hitherto, e.g., 650°—*700° C., when cal-

cium chloride is used and 700°—750° C. when
fluoride is used.—J. H. L.

Calcium cyanamide: Process and furnace for the

production of hign-grade crude . Bayerischo
Stickstoff-'Werke A.-G. G.P. 326,613, 15.3.18.

A NUMBER of small charges are arranged together
in a furnaoo and brought to the ignition point
simultaneously. The nitrogen gas necessary for

the reaction is brought into the furnace through
channels in the wall Other spaces in the wall are
filled with powdhred or granular insulating
material.—J. H. J.

Gases; Treatment of for removal of hydrogen
sulphide, Badische Anilin- u. Soda-Fabrik. G.P.
(a) 299,163, 2.7.16, and (b) 331,322, 22.10.16.

(a) Gases are freed from hydre^en sulphide by treat-

ing them with a solution of a compound of iron
and oxygen in presence of an alkali, the reduced
iron compound being subsequently regenerated by
means of air or oxygen. In the case of gases con-
taining little or no carbon dioxide, admission of

carbon dioxide, which may be introduced in the

form of an alkali carbonate, assists the re-

oxidation of the iron compound. A suitable gas-

washing solution is prepared by treating 300 lig.

of potassium carbonate in 600 1. water with 90 kg.

of oxalic acid and 135 kg. of 40% ferric chloride

solution, and diluting the product to 1 cub. m.
(b) The washing solution may contain oxalic acid

together with tartaric acid, and a suitable mixture
consists of ^ kg. of potassium carbonate, 20 k^.

of crude acid potassium tartrate, 10 kg. of oxalic

acid, and 90 kg. of 40% ferric chloride solution,

diluted to 1 cub. m.—W. J. W.
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Alkali cyanide solutions; Decomposition of .

W. Salge und Co., Techn. Ges. m. b. H. G.P.

332,297, 9.4.20.

TsE alkali cyanide is decomposed, and the hydro-

cyanic acid is removed by passing a cnrrent o£

carbon dioxide into the solution, which contains at

least 60% of alkali carbonate. Hydrocyanic acid

ig distilled without decomposition when carbon

dioxide is passed into an alkali cyanide solution

containing 50—60% of alkali carbonate at 90® C.

—C. A. C.

Calcium hydride; Process for making . K.
Kaiser. G.P. 333,305, 11.2.20.

Hydrogen is passed over calcium chloride at 600®

—

700® 0. until no further evolution of hydrogen
chloride takes place.

^

The residue of pure calcium
liydride may be utilised for the hydrogenation of

liquid fats and crude petroleum, or for the conver-

sion of acetaldehyde into alcohol as well as for the
production of ammonia from the air.—A. R. P.

Ammonia soda; Manufacture of . J. Delmar.
G.P. 333,748, 19.11.16.

The lime required for the regeneration of ammonia
from the ammonium chloride liquors is trans-

formed into calcium cyanamide before being used

in the process, whereby further quantities of

ammonia are developed as well as a certain amount
of carbon dioxide, which is utilised in the first stage

of the ammonia soda process. Any excess of

ammonia over that required in the latter process

may be converted into a suitable salt. 1000 kg. of

calcium cyanamide yields 800 kg. of sodium car-

bonate,—A. R, P.

Sulphur; Process ond apparatus for burning
in easily combustible substances^ e.g., spent
oxide. Chemische Industrie A.-G. G.P, 333,818,
25.3.15,

The material is charged into a multiple-hearth

furnace, underneath the top hearth, tnrough a
special charging apparatus, the lower opening of

which is kept closed by building up the charge
around it. This apparatus is provided with an
arrangement to prevent the material sintering and
sticking in the neck of the charging cone.—A. R. P.

Potassium salts containing kieseHte; Process for
utilising the sulphur content of crude . J.

Kiermayer, and Hannoversche Kaliwerko A.-G.

G.P. 333,963, 12.11.19. Addn. to 310,072

(J., 1920, 406 A).

The operation of heating the fused salts with wood
charcoal is carried out while passing a current of

steam through the mass. Instead of charcoal, liquid

or solid hydrocarbons may be used in the process.

—A. R. P.

Oarbon; Production of pure . F. C. Dyche-
Teague. E.P. 160,561, 23.12.19.

Coke is converted into carbon monoxide by inter-

action in a gas-fired retort with carbon dioxide

produced in a subsequent stage of the process. The
carbon monoxide is decomposed into carbon and
carbon dioxide by the catalytic action of finely

divided iron or ferric oxide in a separate air-

cooled chamber after filtration through firebrick.

The carbon deposit and catalyst are blown out of

the chamW and separated by a magnetic field or by
gravitation.—C. I.

Sydroxides; Manufacture of metal . M. Buch-
ner. E.P. 16,597, 24.11.15.

Seb U.S.P. 1,337,192 of 1920; J., 1920, 488 a.

Oxidation of hydrogen sulphide. G.P. 331,287.
See IlA.

Mydrating lime. E.P. 160,556. See IX.

V!n.~CLASS; CEBANICS.

Glass; Heat absorption in . A. Q. Tool and
C. G. Eichlin. J. Opt. Soc. Amer., 19M, 4,

340—363. Chem. Zentr., 1921, 92, II., 698—699.

On heating glps of constant heat conductivity
through a certain well-defined temperature interval
some change takes place in the structure of the
glass, accompanied by an absorption of heat. An
apparatus is described for measuring this heat
absorption by comparing the temperatures of a
powdered sample of the glass and a sample of
clay under the same conditions of heating. The
temperature at which the absorption commences
varies from 460® to 610® 0., and that at which it
attains its maximum is 30®-^0® C. higher, accord-
ing to the kind of glass tested. The maximum in
the case of quartz is at 580® C. It is shown that
on annealing glass not only must the tension be
equalised in all parts, but the structure should ba
made homogeneous

;
further, annealed glass may

undergo a slow transformation into the stable
crystalline phase at ordinary temperatures, which
gives rise to volume changes, and consequently
renders such glass unsuitable for thermometers.

—A. R. P.

Hefractory materials; Behaviour of under load
at high temperature. K. Endell, Stahl u. Eisen,
1921, 41, 6—9.

The behaviour of small cylinders, 50 mm. long and
50 mm. diam., when heated to various temperatures
under a. pressure of 1—8 kg. per sq. cm. was investi-
gated. The test-pieces were heated in an electric
resistance furnace, the pressure—usually 1 kg. per
sq. cm.—being applied by a weighted lever through
specially hard electrode carbons. The temperature
of the test-pieces was measured by a Holborn-Kurl-
baum optical pyrometer.^ The test-pieces were
heated so that the maximum temperature was
attained in about 4^ hrs, but the results were not
apprwiably different when only half this time was
required. According to their behaviour when heated
under a pressure of 1 kg. per sq. cm,, refractory
materials may be divided into four groups:—(1)
Fireclay bricks with a refractoriness of about cone
33 (1730® C.) began to soften at 1300® C., a 50 mm.
cylinder being reduced to 30 mm. in a test lasting

44 hrs., in which the maximum temperature reached
was 1500® C. Bricks containing very plastic clay
softened at 1150® C. The deformation was uniform,
the sides of the cylinder bulging as its height was
diminished. (2) Magnesite bricks with a refrac-
toriness above 2000° C. began to soften at 1500® C.
on account of the binding agent. A 50-mm.
cylinder was reduced to 10 mm. in height in a
test lasting 4| hrs., the maximum temperature
attained being 1650® C. The hot cylinders were
feebly plastic and broke at the sides under com-
pression. (3) Silica bricks with a refractoriness of

cone 35 (1750® C.) did not soften below 1650® C.,

but broke in pieces in 4| hrs. at a maximum
temperature of 1680° 0. The actual deformation
was small. (4) Carbon bricks with a refractoriness

above 2000® C. did not soften under pressure, and
apart from a slight loss in volume (about 4%), due
to some of the carbon burning away, the cylinders

were not affected in a test of 5 hrs., in which a
temperature of 1720° C. was reached.—A. B. S.

Patents.

Glass and vitreous materials; Manufacture of ,

A. A. Kelly and B. B. Jones. E.P. 160,495,

20.11.19.

In mixtures for making glass and vitreous materials
sodium pentaborate is substituted for borax or boric
acid, the necessary adjustment of the alkali content

I
being made in any suitable manner. A more homo-
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geneous product is secured with an absence of striae

and air bubbles.—H. S. H.

[Glass'] annealing furnace or leer. W. 0. Amaler.

E.P. 160,710, 12.7.20.

A FrasACE has its annealing chamber heated hy the
hot products of combustion circulated through a
number of passages from combustion chambers
placed over the top of the muffle. A heating zone is

created in which the temperature is maintained
above the critical temperature of the articles to be

annealed, and a cooling zone which has a pre-

determined uniform temperature gradient. The
articles pass through the muffle from the high
temperature zone through the region of decreasing
temperature.—H. S. H.

Opaque glazes, enamels, and glasses; Production of
white . H. Sachse. G.P. 331,682, 20.7.18.

White opaque glasses, enamels, and glazes are made
by means of natural compounds of zirconium, tin,

and beryllium in combination with fluorine com-
munds, such as alkali fluorides or fluosilicates,

fluorspar, aud either natural or artificial cryolite,

in sufficient quantity to prevent the production of

colour by the impurities in the other ingredients.

The large proportion of fluorine compounds ensures
good covering power, ready fusibility, high gloss,

and great resistonce to chemicals and beat.

—A. B. S.

Plastic masses; Manufacture of and new
industrial products obtained therefrom. L.
Gauthier. E.P. 145,514, 22.6.20. Conv., 18.4.19.

Addn. to 128,905 (J., 1920, 450 a).

A PLASTIC mass which is capable of being run whilst
hot, for the manufacture of hollow bodies, which are

unbreakable and capable of being washed (such

as vases, dolls’ heads, etc.), is prepared by
incorporating about 60% of talc with about

30% of gelatin and about 10% of hide glue.

The hide glue is melted in a water bath, and
the gelatin caused to swell by soaking in

water, before being used in the mixture, which is

then melted and cooled to form a paste. Slices are

cut from the paste, melted in a water bath, and the
fluid mass run into a mould and allowed to cool until

the desired thickness is attained before pouring out
the excess paste. After drying, the hollow body is

polished, washed in a solution of Castille soap, and
finally treated in a solution of alum and 10% formol.

—H. S. H.

Plastic masses; Process for the production of
from matter non-plastic hy nature, as refractory
oxides etc. E. Podszus. G.P. 326,841, 13.7.13.

During the grinding process a colloidal solution is

produced within the mass either by the known
methods of colloid chemistry or by chemical action.
For example, at least two non-plastic materials of
different basic properties, as alumina and silicic

acid, are brought into the most intimate contact
with one another by grinding together for a long
time in presence of a dispersion medium. The pro-
portions of the two substances are so chosen that
sufficient quantities of a colloidal solution are
formed to enable the mass to be cast.—J. H. J.

Pefractory material. E. D. Frohman. U.8.P.
1,372,016, 22.3.21. Appl., 8.12.19.

A REFRAOTOBT material comprises a mixture of

finely-divided dry fireclay, silicious material, and a
vegetable compound capable of forming a binder
when mixed with water.—H. H.

Befractory brick. C. W. Berry, Assignor to Laclede-
Christy Clay Products Co. U.S.P. 1,373,854,
6.4.21. Appl., 4.4.18.

Tab process consists in mixing raw magnesite

and bauxite with water, calcining the mix-
ture at a temperature sufficient to expel moisture
and gas, re^rinding the product, mixing it with
water, forming it into bricks and bnrniim them to
produce a hard refractory material.—A. B. 8.

Tunnel-kiln. G. E. Norman. XT.S.P. 1,372,773,

29.3.21. Appl., 17.2.20.

The walls and crown, of a tunnel-kiln of the
customary shape are provided, throughout their full

length, with longitudinal air-passages leading into

an “exhaust air directing compartment.”
—A. B. 8.

Tunnel furnace with reversible regenerative heat-
ing. H. Koppers. G.P. 331,703, 14.9.18.

The furnace is designed for heating refractory
materials or iron and steel billets with maximum
thermal efficiency, by exposure to the highest
temperature just before leaving the furnace. The
preheated gas and air are brought together at this

point and burn while moving counter to the goods
in the furnace. Two parallel tunnels are employed.

—H. J. H.

Ceramic materials; Grouped direct-fired furnaces
for . H. Herda. G.P. 328,389, 23.4.19.

Addn. to 324,977 (J., 1920, 821 a).

The waste gas from a fired furnace and the hot air

from a cooling furnace are conducted through
flues beneath the furnaces, and are mixed and con-
ducted into the firing duct of the furnace which is

to be heated next and into the latter furnace .itself.

By this means any chamber not in use in the group
may be fired as a separate furnace, whether for

annealing, melting, or glazing, without interfering
with the working of others.—J. H. L.

Ceramic mass of great strength; Production of an
easily fusible porcellanous . H. Becker,
H. Fehringer, and H. Johnke. G.P. 332,578,
21.9.18.

A BEAPiLY fusible porcellanous ceramic mass of

great strength is made by adding to an alkali-lime

glass batch a quantity of fluorspar at least equal to
the quantity of silica. The sand may be partly re-

placed by silicate rock, ashes, or slags. The high
fluorspar content makes the fused mass very mobile
and prevents the materia] from being sensitive to

sudden changes in temperature, so that large
articles do not need prolonged annealing. The
ware is opaque.—A. B. 8.

Beat treatment of articles [glass bulbs]; Method
of and apparatus therefor. Corning Glass
Works, Assees. of J. Bailey. E.P. 140,374,
17.1.20. Conv., 17.3.19, *

Glass; Manufacture [drawing] of . F. J.

Brougham. From Virginia Plate Glass Corp.
E.P. 141,737, 15.4.20.

OL-BUILDING MATEBIALS.

Patents.

Refractory and insulating products; Manufacture
Qf , L. Dimitri and J. E. Delaunay.
E.P. 142,513, 1.5.20. Conv., 16.7.18.

Hasd, refractory, and insulating products are made
l)y compressing a mixture of hard powdered mate-
rials (particularly magnesium silicate and multiple
silicates) in a press hox from which the air is ex-

hausted. A steel plate or washer slightly smaller

than the internal diameter of the press-box is

placed on the powdered material, and the press-

Mx is evacuate throng an aperture in the air-

tight cover whilst the material is being compressed

hy a rising plunger. When the s^l plate is
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pressed against the aperture the oompression is

(»mplete. The pressed pieces are subsequently

burned, and are said to be exceptionally hard.

Porous material [for iuUding and insulation];

jlanufaeture of . Det Norske Aktieselskab

for Elektrokem. Ind. Norsk Industri-Hypotek-

bank, E.P. 143,500, 6.5.20. Conv., 16.5.19.

A MATEBIAL of Uniform porosity, suitable for build-

ing and insulation purposes, is made by blowing air

or steam into molten slag, stirring vigorously so as

to convert the slag into a foam, cooling the foam

rapidly by passing it between water cooled rollers

until it has a t^perature at which its porosity

remai&s constant and the mass remains plastic,

compressing the mass into the desired shape in

moulds, and then cooling it further by gas or air

under pressure.—A. B. S.

Oil-proof concrete bodies and method of making

same. J. Marcuseon. E.P. 145,673, 30.6.20.

Conv., 1.7.18.

HciiLOW bodies made from concrete, cement,

raoi'tar, etc., are coated with an artificial resin

obtained by acting with formaldehyde on phenols

or other cyclic compounds. After exposure to the

air for a certain time the coating is rendered in-

soluble, and in this state permanently resists the

action of miueral or fatty oils.—H. S. H.

lime; Apparatus for the hydratwn of and for

similar purposes. E. R. Sutcliffe. E.P . 160,556,

22.12.19.

Tubee or more cylinders are arranged one above

the other with their axes parallel. A shaft carry-

ing vanes is mounted axially within each cylinder,

and on rotation causes the material to be hydrated

to move slowly along the cylinders. The material

ia fed into one end of the top cylinder and passes

successively through the cylinders. Water is

sprayed into the first cylinder, and the others are

provided with steam jackets. The product
^

is

delivered completely hydrated and in a dried

condition.—H. S. H.

Poods; Manufacture of compositions for covering

and for like purposes. M. Monnoyer and

r H. T. E. Kirkpatrick. E.P. 161,061, 17.3.20.

X COMPOSITION for covering roads similar to that

mentioned in E.P. 4349 of 1914 (h.P. 4^,878: J.,

1914, 965) is made by incorporating O’o—1* .*7

fibrous material, such as sawdust, impregnated with

tar and bitumen, with a concrete mixture contain-

ing 2000—2250 kg. of solid matter.—A. B. S.

Cement; Manufacture of slow-setting F.

Ferrari, Assr. to Bombini Parodi-Delfino. U.S.P.

1,372,015, 22.3.21. Appl., 23.8.20.

A RAW mixture of the ordinary type used for Port-

land cement but having a ratio of FejO, to Al,Oj

between 1 and 1'563 is converted into slag to prepare

a slow-setting cement free from the binary calcium

compounds of alumina or iron generally used.

Wood -impregnating retorts; Condenser and

separator for . J. H. Bunstan and R. A.

Davifl. U.S.P. 1,374,069, 5.4.21. Appl., 13.10.19.

In order to create rapidly a high vacuum in a wood-

impregnating retort the latter is connected with a

barometric condenser. A pipo leads from the ooi^

denser into the side of a barometric separator, and

another pipe connects the top of the separator with

a vacuum pump. A discharge pipe leads down-

wards from the bottom of the separator and has its

lower end submerged in liquid in
_

a hot well,

whereby the separator is able to discharge con-

stantly whilst the vacuum is maintained.—A. B. S.

Building material; Process for the production of
into which nails can he driven. A. Hambloch.

G.P. 326,963, 23.5.18.

A MIXTURE of coarse-grained volcanic sand, tufa^ or
pumice with a calcareous and fine-grained silicious

cement, is shaken to obtain the highest possible

density. The moulded articles are hardened with
steam under pressure.—J. H. J.

Lump plaster; Manufacture of . G. Polysius.
G.P. 330,065, 12.9.19.

Raw gypsum is heated in the annular space between
two inclined, concentric cylinders which are heated
both externally and internally.—A, B. S.

Shipbuilding material; Production of . S.

Rosenstein. G.P. 331,674, 23.1.19.

A LIGHT material for shipbuilding etc. is made of a
pulverised mixture of “ 1 pt. of cement, 10—25% of
lime, and 20—35% of a white silicious and acid-
resisting magnesium silicate of the talc group/^
which after being mixed with porous materials is

allowed to stand and finally is mixed with sand or
other aggregate and water. The product is so

elastic that it can be used to produce richer mix-
tures than usual without risk of cracking, and it

has an extraordinary toughness and a great re-

sistance to blows.—A. B. S.

Slag wool; Production of waterproof articles from
. H. Brunck. G.P. 331,675, 9.9.19.

Slag wool is converted into/* flocks,’^ the adven-
titious grains separated by a current of air, and the
short fibres and sand grains removed by a sieve.

The long fibres aggregate to balls, which are either

mixed with a fusible waterproonng material and
moulded hot or are placed in a perforated drum
and coated by immersion in molten pitch, asphalt,

or a resinous mixture, and afterwards shap^ in

moulds under light pressure.—A. B. S.

Light porous brichs; Process for hardening ,

C. H. Schol. G.P. 332,294, 21.6.18.

Light porous bricks are first exposed to air and are

afterw.ards hardenetl by exposure to steam under
high or low pressure. The preliminary aeration

prevents ill effects otherwise produced on exposing

such bricks to steam.—A. B. S.

Jtforfar material; Production of —— fro-m dolomite
in a rotary tube furnace, F. M. Meyer. G.P.

332,583, 6.8.12.

The dolomite is burned for so long and at such

high temperature that the magnesium carbonate ia

wholly and the calcium carbonate about half con-

verted into oxide.

Lime-sand bricks; Vroduct'xon of — by means of

raw chalk or qv/arry waste and clay. H. Servange.

G.P. 332,631, 25.6.14.

Limb-band bricks are hardened in brick kilns at

53(F C. in a current of steam and carbon dioxide,

the latter being advantageous in the hardening of

monocaJcium hydrosilicate. The fired bricks harden

still further on exposure to air.—^A. B. S.

Artificwl stone resembling asphalt; Production of

A. Flexer. G.P. 332,634, 5.11.18.

In the manufacture of resin acids for soap making
from wood tar by oxidation, a pitch is obtained as a

by-product. Artificial stone, resembling asphalt, of

great resistance and strength, is made by washing,

purifying, and drying this pitch and then mixi^
it in the molten condition, with 4—5 times its

volume of silica, sand, or other aggregate, and
allowing the mixture to cool in sheets or moulds.
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Cement mix: Preparation of prior to burning.

G. Polysius. G.P. 332,705, 4.12.19.

Hot cement clinker (preferably from a rotary kiln)

is mixed with raw cement mix or cement slurry, and

later is separated therefrom hy means of sieves.

This enables the heat in the clinker to be used in

preheating the raw material, and the usual cooling

drums are rendered unnecessary.—A. B. S.

Bricks from ashes and slaked lime; Production of
. G. de Bruyn. G.P. 332,755, 14.6.19.

Bbicks are made of a mixture of lime, ashes, plastic

clay, and water, which is moulded like concrete.

The bricks "ring” when struck, are waterproof,

and show little " scum.” The strength of the

bricks and the facility with which nails may be

driven into them may be varied by the addition of

porous materials such as sawdust, pumice, etc.

—A. B. 8.

Impregnating ar/ents. G.P. 302,531. See V.

X.-METALS; METALLUBGY, INCLUDING

ELECTBO'METALLUBGY.

MaUeahle iron; Influence of manganese on the

mechanical properties of . E. Leuenberger.

Stahl u. Eisen, 1921, 41, 285—287.

A HiGHES content than 0 4% Mn is permissible in

malleable cast iron, the tensile strength of which

increases with the manganese content. Up to

about 1 % manganeee has no influence on the elonga-

tion; with higher percentages the elongation

diminishes. The tensile strength decreases with

the peri^ of annealing while the elongation in-

creases. The longer the time of annealing, the

higher may the manganese content be without un-

favourably affecting the elongation.—T. H. Bu.

Fluorspar; Addition of to Martin [open-hearth

steel] furnaces. S. Schleicher, Stahl u. Eisen,

1921, 41, 357—361.

If fluorspar is added, to a Martin slag, it will only

be decomposed up to a certain limit, lying between

2 and 2*5% of calcium fluoride. The fluorspar addi-

tion at first drives off silicic acid from the slag. This

silicic acid is, however, continually renewed from

the lining of the furnace. Fluorspar has also a de-

sulphurising action, the sulphur being driven off

and the renovated slag taking up more sulphur from
the bath.—T. H. Bu.

Electric steel arc furnaces; Regulation of

using movable electrodes. W. G. Mylius. Trans.
Amer. Electrochem. Soc., 1921, 213—225. [Ad-
vance copy.]

The different types of automatic electrode r^u-
latora are described, including a newer type which
operates with greater precision and hi^er speed

than earlier forms. The electrode is moved at high
speed until the current per phase is within 15%, on
either side, of its normal value, at which point the

continuously running stage is replaced by a slower

vibrating motion.—C. A. K.

Steel and iron; Ga^ometric determination of carbon
in . H. Burkardt. Chem.-Zeit., 1921, 45,

342.

In adapting Strohlein’s apparatus (c/. J., 1916,
1085) to the gasometric determination of carbon in
steel, the author prefers to use a furnace fitted with
carborundum supports, to dispense with the con-
denser, and to use ordinary wash-bottles for the
oxygen in place of those supplied with the ap-
paratus,—^W. P. S.

Iron and steel; Influence of copper on the physical

properties of . E. A. and L. T. Richardison.

Chem. and Met. Eng., 1921, 24, 565--^7. (Cf
.J., 1920. 752 a.)

The addition of even small amounts of copper lo

iron causes brittleness in forging, 'but this effect is

produced only within a certain range of tempera-

ture, above or below which the alloy can be euccess.

fully forged. This intervak during which “red-
shortness” occurs increases with the percentage of

copper in the alloy; thus iron containing 4‘65% Cii

can be forged only at a very low temperature. The
phenomenon is probably due to an intergranular

film of copper or of one of its alloys or compounds.

By the addition of manganese or chromium brittle-

ness overcome, but the amount added must bo

proportional to the percentage of copper in the

lalloy; 0’32% of manganese added to an alloy con-

taining 0‘4r8% Cu removed brittleness, whilst the

same amount added to an alloy with^ 0*92% Cu
proved insufficient. The smaller liability of steel

to brittleness is explained by its manganese
content. The cold-working properties, such as

filing, grinding, chiselling, and bending^ of iron

low in carbon, are not impaired by the presence of

copper up to 5%. Manganese makes iron harder,

and if the amount exce^ls 2% the resulting alloy

is too brittle and hard for working; the same pro-

portion of chromium causes hardness and t-ougbnecs

but not brittleness.—W. J. W.

Iron and steel; Anomalies encountered in a study

of immersion tests of . A. S. Cushman and

G. W. Coggeshall. Trans. Amer. Electrochem,

Soc., 1921, 249—267. [Advance copy.]

A LARGE number of tests by the immersion of plates

in different corroding solutions tend to show t^t
copper-boaring iron is less resistant to corrosion

than iron free from copper. After immersion in

dilute (5%) mercuric chloride solution steels con-

taining copper were amalgamated with mercury

while metal substantially free from copper retained

its characteristic grey surface. It is inferred that

copper passes into solution with the iron ions, is

plated back, and forms a, mirror surface with

reduced mercury. The passivity of iron in solutions

of an alkali bichromate is partially or wholly

destroyed in the presence of a copper salt, and it

was found that 4—6 times more chromic acid per

unit volume is required to prevent corrosion of a

copper-bearing steel than is needed to protect iron

free from copper. Galvanised sheets immersed in a

10 or 20% solution of aluminium sulphate corrode

rapidly, hydrogen being liberated and the zinc

coating stripped off. The reaction speed is then

reduc^ greatly if the metal is pure iron, but with

copper steels the reaction continues until the iron is

dissolved entirely. The system usually turns to a

hydroxide gel. A copper steel lost 5 oz. per eq. ft.

in a 30-hr. test in boiling aluminium sulphate

solution as compared with 2*5 oz. lose for a com-

mercial pure iron. Results from acid tests are not

definite, as such tests are sensitive to many electro-

chemical variables. Dilute sulphuric acid acted

rather more vigorously on low copper st-eel

(0*0^% Cu) than on steel containing 0*20—0*25%

Cu. The order of corrosion was reversed in hydro-

chloric acid.—0. A. K.

Iron and steel; Corrosion of . J. A. Aupperle
and D. M. Strickland. Trans. Amer. Efectro-

chem. Soc., 1921, 167—177. [Advance copy.]

The resistance to corrosion of varying grades of

pickled iron and steel was determined by suspend-

ing plates (6x8 in.) in a solution containing 0*7%

of sulphuric acid, i‘98% of ferrous sulphate, and

0*15% of ferric sulphate. The corroding solution

was circulated and aerated continuously and was

maintained at constant acidity. The loss in weight
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in 60 days was as follows ;—Pure open-hearth iron
0622 oz. per sq. ft., copper open-hearth steel

(0’257% Cu) 0'75, open-hearth steel 0'779, copper
Bessemer steel (0*224% Cu) 2*060, copper acid open-
hearth steel (0*209% Cu) 3*263. Metallic copper
in contact with various kinds of iron and steel had
little effect upon the corrosion of any of the metals
with the exception of copper-bearing steel, which
was attacked in areas surrounding the contact
copper.—C. A. K.

Corrosion of iron by acids; Effect of copper and
silver salts on . 0. P. Watts and H. C.
Knapp. Trans. Amer. Electrochem. Soc., 1921,
135—140. [Advance copy.]

GoHUOSiON of iron by sulphuric acid is increased in
the presence of copper or silver salts in solution.

In AVIHjSO. containing 2*5 g. Cu per 1., corrosion
duo to voltaic action on copper steel (about 0*25%
Cu) was nearly four times the direct corrosion by
the acid, and in acid solution containing 0*1 g. Cu
per 1. the ratio of voltaic to direct corrosion was
0*85. Loss by voltaic corrosion of mild steel was of
the same order, but the ratio (0*01) appears low
owing to the great loss by direct acid corrosion.
Figures obtained in tests in which silver salts were
added to iV/1 sulphuric acid indicate less action by
a large quantity of silver (2*5 g. per 1.) than by ;

either of the lesser quantities (0*1 and 0*01 g. Ag
,

per 1.). This is due to the formation of a deposit I

of spongy silver which retards diffusion of the acid
i

to the steel. In N /50 sulphuric acid voltaic action '

on copper steels and Armco iron appears to be 1—^3 1

times the amount of corrosion due to the ucid
alone, but wide differences were observed in dupli-
cate experiments. The serious effect of voltaic

|

action is shown by the destruction of a monel !

metal yacht in which the steel parts in contact
j

with monel metal were corroded away in three
!

months.—C. A. K.

Tin, and zinc; liecrystallisation of . Recrystal-
lisaiion of eold-icorked metals. G. Masing. Int.
Zeits. Metallog., 1920, 12, 437—493. Chem.
Zentr., 1921, 92, IT., 700—701.

Tue surface tension theory of the recrystallisation
of worked metals not only preeents theoretical
difficulties but also does not explain all the observed
facts, e.g., the formation of nuclei, the growth of
small crystals at the expense of their larger iieigh-
iours, .und the failure of unw'orked metal to re-
orj'stallise. Czochralski’s stratification theory
(Int. Zeits, Metallog., 1916, 8, 1) satisf.aetorily
explains these phenomena but at the same time it
gives rise to a new series of problems, such as the
nature, stability, and inner structure of a stratified
crystal. The recrystallisation of cold-rolled tin
oegins with the formation of primary grains, the
size of which depeinds on the recrystallisation tem-
perature, and w'hich, after at time, commence to
mrite, but more slowly than they form. The forma-
tion of nuclei cannot be observed, the nuclei of the
primary grains being lalready present in the rolled
fin. The size of the gnrins depends, according to
Czocliralski’s theory, on the amount of rolling that
the metal has undergone as well as on the ro-
Tvstallisation temperature. If a worked piece of
nn is subjected to a smaller secondary deformation
>1 a different kind to the first (e.p. shearing after
piling, or rolling after hammering) a rapid forma-
wn of specially large crystals takes place as the
esult of two different stratifications. It only
msues if the metal has originally been subjected to
'stronger primary deformation and is caused by
he rapid grain-growth and by the formation of
luclei, which becomes quicker with rising tempera-
“fe and with increase of secondary deforniation,
'Ut tends to be reduced by the effect of the pre-
eding primary deformaliou. The size of the

secondary crystals is in inverse proportion to the
number of nuclei formed and the resulting metal

. IS not changed immediately to an even granular
structure but exhibits a series of recrystallisation
steps_ with different but Characteristic remains of
stratification in the grains. Cold-rolled zinc shows
a secondary formation of nuclei at 130° C. without
being subjected to a secondary deformation; after
this, however, recrystallisation commences at 70° C.
as the metal is then in a specialty unstable condi-
tion, which on continued working may again be
changed to the normal state, so that the ordinary
primary recrystallisation sets in.—A. R. P.

Aluminium utensils; Blackening of . J.
Czochralski. Z. Metallk., 1920, 12, 430—443.
Chem. Zentr., 1921, 92, II., 599.

Blvckening occurs readily in aluminium utensils
in which water is kept warm. It is due to the de-
position of a precipitate containing iron, silicon,
and sulphur in greater proportion than the metal
itself. No blackening is produced normally by
aqueous solutions of iron salts; the blackening
which occurs when aluminium is treated with a
ooncentrated solution of ferric chloride in strong*
hydrochloric and is an etching effect. Blackening
occurs when tap water is boiled in an aluminium
vessel, and the effect reaches a maximum w'hen all
carbonic acid is expelled (20 mins.). The presence
of free acids is inhibitory and the phenomenon is

connected with the alkalinity of the water. The
absence of blackening in domestic practice may be
due to the alternations of acid and alkaline con-
ditions in cooking operations. The process is

electrolytic and takes place at the eutectic
Al—^•FeAl,, precipitation occurring on the alu-
minium. It is dependent on the degree of
alkalinity and the most pronounced effect was
caused by lime water. Synthetic tap water free
from iron and spring water behaved like ordinary
tap water, while rain water and distilled w*ater
produced no effect,—H. J. H.

I

Sickel; Ductile electrolytic . C. P. Madsen.
! Trans. Amer. Electrochem. Soc., 1921, 269—276.

j

[Advance copy.]

The most satisfactory electrolyte for the produc-
tion of thick uniform deposits of nickel was found
to be nickel sulphate solution containing a small
amount of alkali sulphate, a little boric <acid
and some nickel chloride. Cold-rolled malleable
nickel anodes of the composition 95'3% Ni 2*13%
Fe, 0*25% Cu, 0'33% Mn, 0*30% C, and 0*23% s'i,

I

gave the be.st results in this electrolyte when the
I area of the anode was 1*77 times that of the oathode,
j

the current density 72 amps. per. sq. ft. of anode,
i and the temperature of the bath 5.5° C. If the
cathodes were periodically lifted out of the bath,
exposed to the air for a short time, and again
immersed in the bath within a certain limiting
time, the resulting nickel had a very great
ductility, tensile strength, and hardness compared
with ordinary nickel. The tensile strength of the
deposited metal was about 72,000 lb. per sq. in.

;

after drawing down to wire of 0 002 in. diam. the
tensile strength had increased to 250,000 lb., while
the hardness increased from 130 to 150. The metal
contained 99*7% Ni, 0 01% Fe, and 0*02% Cu. A
tendency of the deposit to form pits was overcome
by altering the composition of the anode.—A. R .P.

Nickel deposition; Use of fluorides in solutions for
. W. Blum. Trans. Amer. Electrochem Soc.

1921, 227—247. [Advance copy.]
’

The use of fluorides in conjunction with boric acid
in nickel plating baths produces nickel deposits
that have a finer texture and a higher tensile
strength and hardness than those produced in
chloride solutions, but the deposit usually contains
more iron and copper. The following two solutions

b2
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are recominended as electrolytes : 255 g. ef nick^

sulphate, 12 g. of nickel carinate, 8 g. of Wyi
hydrofluoric acid, and 31 g., of .bon^cid dissolved

in water and made up to a litre; or 281 g. of mckel

sulphate, 8’4 g. of sodium fluoride, and 31 g. of

boric acid dissolved in water and made up to 1 litre.

Adherent deposits for electroplating are obtained

by using a current density of 3—4 amps, per sq. dm.,

while 1‘5 to 2 amps, is sufficient for electrotyping.

Methods for the analysis of the baths are discussed.
—A R. P.

Chrome-niclcd heading iinres; Siructurt of .

M. von Schwarz. Z. Metallk., 1921, 13, 125—127.

Satisfactory chrome-nickel wires for electrical

heating purposes show a fine-grained structure both

before and after prolonged use. The used wires

show superficial oxidation and some slag inclusions

below the surface. Inferior wires which have ap-

peared on the market within the last few years have

a similar fine-grained structure before use, hut after

use the structure becomes coarser and the wires

become very brittle. Good wires contain about

&6'5% Ni, 10‘1% Cr, and only small quantities of

iron, whilst a sample of the new inferior wire con-

tained 52-7% Ni, 10-7% Or, and 32-3%Fe. The in-

feriority of the latter is due to the replacement of so

large a proportion of the nickel by iron.—E. H. R.

Sratltxng ; Theory of . Tl. W. Guertler. Lgut-

Itbria between pa-irs of metals and sulphur. I.

The system copperdead-sulphur. K. L. Meissner.

Metall und Erz, 1921, 18, 145—152.

Gtjehtler (Metall u. Erz, 1920, 17| 192) has shown
that when sulphur is added to a mixture of copper

and lead, CujS is first formed, then PbS, and finally

CuS, and these relations were illustrated by means
of a triangular diagram. In this diagram the

ternary system is divided into three partial

systems, Pb—Ou-^u,S, Pb—-CUaS—PbS, and
CujS—PbS—S. Various mixtures corresponding

with points in each of these partial systems have
now been examined thermally and microscopically.

Each pair of constituents in the first ternary system

shows incomplete miscibility, and consequently an
area of incomplete miscibility would be expected in

the ternary system, with three separate phases.

Actually only two layers are formed, the upper con-

sisting essentially of Cu,8, the lower being an
emulsion of lead and copper, in which the lead shows

a pronounced tendency to liquate downwards.
Through this emulsion formation, copper and lead

can be made practically completely miscible by
addition of 1—1'5 % of sulphur. Addition of lead to

the Cu—Cu,S system extends the miscibility gap.

In the partial system Pb—Cu,S—PbS, a misci-

bility gap extends almost up to the Cu,S—PbS line.

In the absence of free lead, i.e., on the Cu^S—PhS
line, only eutectic mixtures are formed. In the

third ternary partial system, CujS—PbS—S, it was
expected that the line PbS—CuS would correspond

with a qnasi-binary series of mixtures, but, owing to

the decomposition of CuS into CujS and sulphur on

melting, equilibrium was established between PbS,
CUjS, and an apparently ternary crystalline phase.

Alloys: Use of shear tests for judging the

mechanical properties of . R. Krulla. Z.

Metallk., 1921, 13, 137—139.

A SHEAR test is made on a test-piece having a cross-

section of 0 5 sq. cm., and from the area of the shear

diagram, measured by means of a planimeter, tke
shearing work is determined in kg.-m. per sq. cm.
This quantity, divided by the Brinell baroness
(previously determined on the same test-piece) gives

a numb<^r Q, which serves to indicate the relation

of strength to hardness in the alloy. Thus for

copper, Q»4‘96, for the brass Cu 69*5%, Zn 30*5%,

Q=8*34, and for Cu 49%, Zn-61%, Q=0-86.
—E. H. R.

Mercury; Physical properties of . A. Schulze.

Z. MetaUk., 1921, 13. 105—113, 139—148.

A REVIEW of the literature dealing with the deter,

mination of the magnitudes of the physical pro.

perties of mercury, grouped under the hidings
mechanical, thermal, electrical and magnetic, and

optical.—E. H. B.

deduction by metals in acid solutions. Sugden.

See VII.

Patents.

Pig iron from iron and steel scrap; Production of

high-^grade . F. Rottmaim. G.P. 332,208,

13.3.19.

Clean iron and steel scrap is melted with a pure

slag made from quartz, lime, or clay shale. Iron

low in phosphorus may thus be obtained.—H. J. H.

Iron, and steel baths; Preventing the re~phosphor-

ising of during deoxidation and carburising.

Deutseh-Luxemburgische Bergwerks- und Hiitten-

A.-G. G.P. 333,749, 19.4.16.

The bath of molten iron or steel is treated with

calcium carbide, at or towards the end of the de«

oxidation or carburising operations. The method

is especially applicable to the Thomas process where

the slag is high in phosphorus, and to the manu-

facture of hard steel.—^A. R. P.

Ferro^chromium; Process for producing low^carhon

. F. Krupp A.-G. E.P. 145,710, 26.6.20,

Conv., 3.10.16. Addn. to 145,709 (J., 1921, 307 a).

Crude ferro-chromium is treated in an acid-lincd

converter until a low carbon content is obtained,

Basic material, e.g. lime, is then added to the

charge, whereby silicon is oxidised and the loss of

chromium is reduced.—0. A. K.

Ferrotitanium; Process for producing loio-carhon

^ . H. C. Sicard, Assr. to U.S. Ferro Alloys

Corp. U.S.P. (a) 1,374,035 and (b) 1,374,036,

5.4.21. Appl., 18.8.19.

(a) Commercial ferrotitanium is mixed with au

excess of titanic oxide and heated in an electric fur-

nace 60 as to decompose carbides of titanium and

iron and form a protective titanium oxide slag,

(b) a double carbide of titanium and iron is treated

in a molten state with aluminium. Carbon

separates as graphite and is skimmed off, and the

underlying metal is reheated and cast.—C. A. K.

Ferro-zirconium; Production of low-carhon

Process for producing zirconium steel. 'H. C.

Sicard. U.S.P. (a) 1,374,037 and (b) 1,374,038,

5.4.21. Appl., 23.7.20.

(a) a high-carbon ferro-ziroonium alloy is decar-

bonised by means of titanic oxide, (b) An alloy of

zirconium and silicon is added to molten steel.

—B. M. V

Moasting and sintering ores and the like. R. L-

Lloyd. E.P. 160,477, 4.9.19.

An improved machine for carrying out mechaiii-

cally the operations of charging, igniting, sinter-

ing, and discharging in the Bwight-LIoyd process,

as described in E.P. 25,985 of 1907 (J., 1908, 1025).

—B. k. V.

j

Solid substances capable of rea/ition with a gasew^

reagent; Process of treating . [Roasting

sulphide ores.] E. 0. R. Matte. From Ore Roast-

ing Development Go. E.P. 161,103, 6.7.20.

A MTJLTTPLB-HEARTH mechanical roaster providec

with by-pass ore passages, so fhat a portion of tb



Voi. XL., i!Jb.-io.l Cl. X.—metals ; METALLUBaY. INOLUDIHO ELBCTRO-METALLtJKaY. 363 a

ore can fall direct from the second or any subse-

quent hearth to some lower hearth. One or more
by-^)a6ses may bo provided, so that after initial

heating on the top hearths the ore will divide into

two or more streams which will subsequently be

united into one before final discharge from the

apparatus. Air, or other gas, may also be admitted

at several different places, preferably near the out-

lets of the by-passes, and some of the products of

combustion may be readmitted.—B. M. V.

Electrode for use in electric welding or fusion de-

position of metals. Quasi Arc Co., Ltd., and

A. P. Strohmenger. E.P. 160,957, 7.1.20.

An electrode wire is wrapped spirally with a yarn of

blue asbestos. The asbestos fibres are pulp^ with

a solution of sodium silicate and rolled into a thin

sheet, which is cut into strips and spun into a

spirally twisted yarn.—C. A. K.

Slag; Process of cleaning converter . H. H.
Stout, Assr. to Phelps Dodge Corp. U.S.P.
1.372.047.22.3.21. App],, 3.2.19.

For the removal of copper from {x>nverter slag the

specific gravity and silica content of the latter are

adjusted to those of the reverberatory slag before

the two are mixed.—D. F. T.

Electrolytic recovery of metals from solutions; Elec-

irode for . XT. C, Tainton. U.S.P. 1,373,273,

29.3.21. Appl., 4.11.19.

A PERMEADLB elcctrodo suitable for the electrolytic

deposition of metals from solutions is composed of a

paper sheet in which is incorporated a comminuted
conducting material.—J. S. G. T.

Electrolytic process [for treating copper ores'], W.
E. Greenawalt. U.S.P. 1,373,557, 5.4,21. Appl.,

22.3.20.

Copper ores are treated with an acid solution, and
copper is deposited electrolytically from the result-

ing solution containing also a>alt3 of elements of

variable valency (iron etc.). These latter salts are

reduced from the higher to the lower valency by
agitating the electrolyte in the presence of sulphur

dioxide and finely divided charcoal.—J. S. G. T.

Furnace; Bevolving . L. P. Basset. U.S.P.

1,372,392, 22.3.21. Appl., 12.9,19.

An inclined rotating cylindrical furnace has its

diameter increased at the lower end to form a

reaction chamber adapted to form a pocket for

molten metal.—B. M. V.

Furnace [; Open-hearth ]. N. F. Egler, Assr.

to Blair Engineering Co. U.S.P. 1,372,613,

22.3.21. Appl., 1.3.19.

Means are provided whereby air may be passed from
the regenerators to combined air and fuel ports at

€ach end of the furnace, which are narrow com-
pared with the hearth, and also through other

channels direct to the interior of the furnace; the

latter channels may be shut oS if desired.—B. M. V.

Melting furnace [; Electric brass ]. T. F. Baily
and F. T. Cope, Assrs. to The Electric Furnace
Co. U.S.P. 1,373,787, 5.4.21. Appl., 16.2.20.

A.N electric furnace for melting brass, in which the
beat is produced by the resisianoe of an annular
trough of coarsely powdered carbon, is fitted with a
condenser connected wildi the upper part of the
beating chamber and provided with an inclined
neck communicating with the heating chamber near
the hearth of the furnace.—A. R. P.

Blast furnaces; Process for operating with the
use of lignite. F. Weeren. G.P. 331,596, 11.1.12.

A LARGE proportion of the coke or charcoal in the
charge is repraced by lignite briquettes, and the ore

and limestone are added in small lumps or as a
powder. In the upper part of the furnace the
bituminous constituents of the lignite reduce the
iron oxide in the ore, and the carbonised briquettes
break up into small pieces which serve for smelting
and carburising the iron.—L. A. C.

Copper; Process of case hardening —— . A. 8.

Gundersen. U.S.P. 1,372,423, 22.3.21. Appl.,
1.12.15.

The surface of the copper is exposed to zinc at a
temperature between the melting points of copper
and zinc.—B. M. V.

[^Aluminium] ores; Process for the reduction of
. C. G. Collins, Assr. to 0. A. Stevens.

U.S.P. 1,372,483, 23.3.21. Appl., 26.3.20.

The finely ground ore is mixed with a carbonaceous
material and sodium chloride, and the mixture is

heated out of contact with the air.—A. R. P.

Aluminium; Process for coating metallic objects
with . Mctallhiitte Baer und Co. Kom-
manditges. G.P. 330,917, 11.4.19.

For the coating of objects made of metals harder
than aluminium a mixture of hard sand with pow-
dered aluminium, in which the particles of the
latter are larger than those of the former, is pro-
jected against the surface of the object by means of
air under a pressure of 1—4 atm.—J. H. L,

Aluminium; Electrolytic manufacture of .

Allgem. Elektrizitats-Ges. G.P. 332,^9, 1.3.18.

Altbbnatino current is passed through the bath for

the purpose of heating, without any heating resist-

ances, whilst at the same time electrolysis is effected

by a direct current. The danger of the solidifica-

tion of the bath is thus avoided in case of defects at
the generator of the direct current, and losses in

the transformation of the generally available alter-

nating current into direct current are minimised.

-C. A. C.

Precious metals Igotd and siherj; Method of re-

covering from solutions. E. H. McKee.
U.S.P. 1,372,971, 29.3.21. Appl., 13.5.20.

Solutions containing gold and silver are brought
into contact with carbon which has previously been
subjected to an alkaline treatment at a suitable

temperature and subsequently leached before use.

—A. R. P.

Silver; Method of extt'acting [from ores or
residues]. P. R. Middleton, Assr. to J. C. Lalor.

U.S.P. 1,372,973, 29,3.21. Appl., 11.5.20.

Okes or residues containing metallic silver are sub-

jected to treatment to convert the silver into sul-

phide, which is then chlorinated,—A. R. P.

Zinc and cadmium; Process for separating and re-

covering by acid treatment. J. Leibu. G.P.

329,172, 9.8.17. Addn. to 322,142 (J., 1920, 788a).

The residues containing cadmium are heated before

treatment with acid. The formation of malodorous
substances is thereby avoided.—J. H. L.

Meteds; Process for recovering from ores. H.
Dahlem. G.P. 332,445, 4.2.20. Addn. to 330,290
(J., 1921, 265 a).

In the process described in the chief patent the fur-

nace is so designed that air or gas for reduction can
be blown independently into the furnace through all

the tuyeres, both at the sides and at the bottom of

the furnace.—L. A. C.

Metallic coatings; Production of by spraying
atomised liquid metals. P. Kunzler. G.P.

330,916, 20.9.13.

The metal is melted for the spraying operation by
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conducting it, in a comminuted hut not pulverulent

form, through a duct which is strongly heated from
without. By this means metals which are difficult

to melt and readily oxidisable, such as aluminium
and copper, can be used in the spray coating pro-
cess.—J. H. L.

Coating articles by spraying with a dispersed liquid
material. P. Kiinzler. G.P. 332,047, 21.10.13.
Addn. to 330,916 (cf. supra).

The coating material is used in form of pieces of
regular shape, especially balls. The method is of
special value in the caae of easily oxidisable metals,
e.g., aluminium, which might solidify and oxidise
when fused in large quantities.—C. A. C.

Etching and stamping processes; Plates for .

Verein. Elektrdchem. Fabr. 0. Hahn. G.P.
330,948, 21.11.19.

The plates are made of magnesium or magnesium
alloys; they are very hard and suitable for etching
and engraving.—J. H. L.

Sludge from wet purification of blast-furnace gas;
Bemoval and utilisaiion of . P. Eckert.
G.P. 332,628, 30.11.19.

By mixing the sludge with the slag from the blast-

furnaces the water content of the sludge is

evaporated by the heat of the slag, whilst the
dry residue adheres to the granulate slag. The
hydraulic properties of the slag are improved by the
admixture of the sludge.—C. A. C.

Steel; Manufacture of . A. Pacz, Assr. to

General Electric Co. TJ.S.P. 1,373,908, 5.4.21.

Appl., 17.8.17.

See E.P. 152,371 of 1918; J., 1920, 787 a.

Alloys. F. Milliken. E.P., 161,104, 6.7.20.

See U.S.P. 1,354,990 of 1920; J., 1920, 764 a.

Welding of different metals to form a composite
ingot. A. G. C. Pittevil. U.S.P. 1,374,110,
5.4.21. Appl., 14.10.18.

See E.P. 122,365 of 1918; J., 1919, 183 a.

Blast-furnace gas. E.P. 153,263. See Ha.

Tunnel furnace. G.P. 331,703. See VIII.

xi.-elegtb(m;hemistby.

Electric furnaces; Electro-dynamic forces in .

C. Hering. Trans. Amer. Electrochem. Soc.,

1921, 201—211. [Advance copy.]

The author discusses the nature of the mechanical
forces which may be directed to cause an increased

directional motion of a liquid conductor, e.g.,

molten metal, in an electric furnace. The
“pinch” effect (J., 1909, 1143) is now applied to
many furnaces. The author reiterates liis view
that a component of the electrcHJynamic force may
act in an axial direction when two currents are in-

clined to each other. The rising of metal on the
outer side of the ring of an induction furnace is

explained as due to the “stretching” of the
current-carrying bath of metal, and not indirectly
as the result of hydraulic forces.—C. A. K.

Fluorine. Meyer and Sandow. See VII.

Electric furnaces. Mylius. See X.

Chrome-nickel wires. Von Schwarz. See X.

Patents.

Electric [arc] furnaces. The British Thomsou-
Houston Co., Ltd., H. C. Eastings, and X
Laycock. E.P. 160,529, 19.12.19.

In electric arc furnaces to which power is supplied
from single-phase or two-phase four-wire circuits,

and in which there are two arcs in scries per phase,
one of the arcs being controlled by the arc current
and the other by the voltage across the arc as de-

scribed in E.P. 119,228 (U.S.P. 1,265,613; J., 1918,

213 a) a system of magnetic relays operates to pre-

vent the voltage-controlled electrode from being
lowered when the current is abnormally high, and
to prevent the current-controlled electrode from
being lowered when the arc voltage is abnormally
high. Relays are provided whereby one or both of

the electrodes per phase may be raised at a higher
speed than the normal oijerating speed during the
period when the current in the arcs exceeds a pre-

determined .value.—J. S. G. T.

Storage battery electrode and process of making
same. H. C. Hubbell, Assr. to Hubbell-Fuller
Battery Co.. U.S.P. (a) 1,373,733 and (a)

1,373,734, 5.4.21. Appl., 9.7.15. Renewed 13.8.20.

(a) a stohaoe battery electrode is made by heating
nickel oxide with finely divided cadmium, (b) Pre-
cipitated cobaltous hydroxide is converted into

oxide by heating it without substantial exposure to

air. The oxide is cooled under the same conditions
and mixed with a material containing nickel, and
the mixture formed into tablets and assembled in

a conducting container.—J. S. G. T.

Storage battery plates; Proce.ss of making ,

W. H. Grimditch, Assr. to Philadelphia Storage
Battery Co. U.S.P. 1,374,076, 5.4.21. Appl.,

, 24.7.20.

Lead oxide containing r^ lead is mixed in definite
proportion with a solution of ammonium sulphate
of a definite strength, at a predetermine tempera-
ture, such that the mixture has the plasticity re-

quired for applying it to the battery grid.

—J. S. G. T.

Lead peroxide-zinc cells or batteries; Process of
making capable of being kept. Binge und
Co. G.P. 333,299, 6.1.18.

Substances such as the hydroxides of oalcium, mag-
nesium or barium, are added to the electrolyte or
to the positive electrode, or to both, in order to
prevent the formation of lead chloride.—A. R. P.

See also pages (a) 333, Electrical precipitation
(U.S.P. 1,371,995); Cleaning gases (U.S.P.
1,372,710). 346, Electrolysing vat (U.S.P.
1,372,176); Fixation of nitrogen (U.S.P. 1,373,639).
353, Electrode (E.P. 160,957 and U.S.P. 1,373,273);
Electrolytic process (U.S.P. 1,373,557); Electric
melting furnace (U.S.P. 1,373,787). 362, Sugar
manufacture (U.S.P. 1,371,997). 366, Water puri-
fication (E.P. 158,620). 368, Acetaldehyde from
acetylene (E.P. 143,891).

XII,-FATS: OILS; WAXES.

Twitchell reagent; The . E. Hoyer. Z.
Dents. Oel- und Fettind., 1921, 41, 113—115.
Ghem. Zentr,, 1921, 92, II., 665—666.

In the Twitchell process, the aromatic sulpho-fatty
acid serves to emnlsify the fat or oil, whilst the
free sulphuric acid present effects the hydrolysis;
removal of the sulphuric acid by washing or treat-
ment with normal sodium sulphate, sodium bi-

sulphite, or sodium acetate retards the hydrolysis,
as also does the addition of formic, acetic, or
sulphurous acid. The Petroff reagent consisting of

sulphonic acids obtained as a waste product in the
purification of petroleum is considered superior to

the Twitchell reagent. The discoloration which
occurs during hydrolysis depends on the amount of
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sulphuric acid present, so that it is advisable to use

as little of this acid and of the reagent as possible

;

the resulting fatty acids are more susceptible to
discoloration than are their parent fats and oils.

—D. F. T.

on of GiUetiella congoJana; Pfoperties and compo-
sition of the —— . A. Boulay. Bull. Sci.

Pharmacol., 1920, 27, 626—628. Chem. Zentr.,

1921, 92, I., 676.

The seeds of G. congolana collected in the neigh-

bourhood of Matadi were at most 45 mm. long, and
25 g. in weight. The oil extracted by petroleum
spirit is clear, but deposits crystals in the course of

a few days. It has the following characters:—
Sp. gr. 0’9159, free oleic acid 079%, saponif. value
192'5, iodine value 93’8, Hehner value 90, soluble

volatile acids 077%, acetyl value 7‘0, unsaponifiable

matter 1'14%, m.p. of fatty acids 29°; the fatty

acids consist of 35% of solid acids (palmitic etc.),

and 65% of liquid acids (linolic and oleic acids).

—G. F. M.

Fats; Law of prohahility applied to the formation

of from carbohydrates. E. J. Witzemann.
J. Phys. Chem., 1921, 25, 55-60.

If the relative abundance of occurrence of the

various fatty acids is plotted against the number
of carbon atoms in the molecule, and the points

corresponding to the relative abundance of the
various acids are connected, instead of obtaining a

smooth curve on both sides of C,s, the curve shows
prominences at several points, and therefore does
not conform with the typical probability curve.

But, if the prominences are connected, such a curve
is obtained. The numbers of carbon atoms at the

prominences are all divisible by six, but C„ fatty

acids occur considerably more frequently than
ethers; this affords support for Fischer’s hypothesis

of the formation of fatty acids from sugars. The less

frequent occurrence of intermediate acids may be

due to their formation from higher and unsaturoted
acids, or by synthesis from short carbon chains.

—jr. c. K.

Catalytic activity of platinum; Influence of
mercury, sulphur, arsenic, and zinc on the .

E. B. Maxted. Chem. Soc. Trans., 1921, 119,

225—233. (C/. J., 1921, 89 a.)

The inhibitive actipn of mercury, sulphur, arsenic,

and zinc on the catalytic activity of platinum when
employed for theeatalytichydrogenationof oleic acid

under standard conditions was studied by similar

means to those previously employed in the case of

inhibition by lead (!oc. cit.), and the existence of a
similar linear poisoning law has been established.

For the above substances the linear law appears to
hold between the limits of zero concentration of

inhibitant up to a region in the neighbourhood of

total extinction, where a point of inflexion occurs

from which the poisoning curve slopes far less

steeply towards complete inactivity.—G. F. M.

Hexahromide value of fatty oils; Determination of

A. Eibner. Farben-Zeit., 1921, 26,

1314—1315.

The method of Bailey and Baldsiefen (J., 1921,
51 a) gives lower values than those obtained by the
methods of Eibner and Muggenthaler (J., 1913,

^2), Wolff (J., 1920, 417 A), and Steele and Wash-
burn (J., 1920, 197 a). The presence of fish oils as

adulterants of linseed oil may be detected by tot-
ing the solubility of the octobromides in boiling
benzol and determination of the melting point of
the solute. A further useful method of recognition
of fish oils is that of Tsujimoto (J., 1920, 825 a)

depending on the separation of clupanodonic acid
as the lithium salt.—A. de W.

Partly hydrolysed fats (soap-stoeh) ; Analysis of
. W. Fahrion. Chem. Umschau, 1921, 28,

68-69.

The aqueous layer from the alkali refining of
vegetable oils yields on acidification a product
which contains neutral fat in addition to fatty
acids, and is largely used in soap manufacture.
Errors may occur when the free fatty acid content
of the material is calculated from the ratio of the
acid value to the saponification value, since the
^uivalent weight of fatty acid is less than that of
its corresponding glyceride by the equivalent weight
of the g|yeeryl radicle. Error is also caused by the
small differences existing between neutralisation
and saponification values of free fatty acids. In
many cases, however, these errors compensate one
another sufficiently for all practical purposes. The
author recommends the following procedure : A
weighed quantity of the soap stock is warmed with
alcohol and the acid value determined. A measured
amount of alcoholic alkali is then added and the
ester value determined in the usual way. The
neutral soap is then rendered alkaline, diluted to
an alcoholic strength of 50—20%, and the un-
saponifiable matter (y) extracted with petroleum-
spirit, or ether. The free fatty acid (x) then corre-
sponds to (100-y) X acid value/ saponif. value,
and the percentage of neutral fat is obtained from
the difference: 100-(x4y).—A. de W.

Oxidation of paraffin wax. Fischer and Schneider.
iSee IIa.

Vitamin in fats, (1) Hopkins. (2) Drummond and
Coward. (3) Zilva. See XIXa.

Tsird. Drummond and others. See XIXa.

Patents.

Fats and oils; Process for the removal of fatty acids,

mins, bitter and mucilaainous substances from
. H. Bollmann. IJ.S.P. 1,371',342, 15.3.21.

Appl., 22.6.20.

A CONTINUOUS current of diluted solvent for the im-
purities is passed upward through a systematic
leaching apparatus comprising a number of vessels

each containing a body of stationary filling material,

whilst a continuous current of the oil to be purified

passes through in a downward direction, whereby
intimate contact of oil and solvent is produced with-

out violent agitation of the materials, and the quan-
tity of difficultly separable emulsion formed is re-

duced to a minimum.—A. de W.

[T’cffcfoWe] oils; Process of treating [purifying']——. Treatment of castor oil. A. Schwareman,
Assr. to S. Kellogg and Sons, Inc. U.S.P. (a)

1,372,631 and (a) 1,372,632, 22.3.21. Appl., 19.2.

and 20.4.20.

(a) Vegetable oils are agitated with an amount of

strong caustic soda solution corresponding

to the content of free fatty acids in the

oil, the temperature is raised to about

IW F. (82° C.), and hot water passed, in

finely divided form, into and through the mixture.

(b) Castor oil is mixedwithalimited amount of soda

solution of moderate strength to neutralise the free

fatty acids, hot water added with thorough agita-

tion, the aqueous layer allowed to settle, the oil

washed with hot water, and finally dried.—A. de W.

Fatty acids; Distillation of . J. W. Bodmau,
Assr. to AV. Garrigue and Co., Inc. U.S.P.

1,372,477, 22.3.21. Appl., 9.8.19.

To remove their dark colour fatty acids arebrought,

in the form of spray only, into contact with a gaseous

carrier, in a vacuum, under heat conditions suit-

able for the complete distillation of the acids. The
enaporated fatty acids are condensed.—A. de W.
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Fatty matter; Extraction of -— from garbage and
other fat“Containing materials. V. BredJik and
L. C. Whiton, jun. U.S.P. 1,372,479, 22.3.21.

Appl., 15.5.19.
I

In extracting the fatty matter from garbage and !

other material containing greaae or oil by means of
,

a solvent, the material to be extracted is snbiected
|

to a preliminary treatment of alternately higher
!

and lower gaseous pressures in the absence of the '

solvent.—A. deW
Fatty acids and their glycerides; Prodxsction of ,

. Oelverwertung G.m.b.H. G.P. 330,811,
22.8.12. Addn. to 292,649.

A HixTCBE of nickel oxide with fat or a fatty acid is

heated in a current of hydrogen, and the colloidal

product is used as a catalyst in the hydrogenation

of oils. By this means only a small proportion of

the oil neM he heated to the high temperature
necessary for the colloidal distribution of the cata-

lyst. A hard fat with a setting pt. about .50“ C.
mav thus be prepared from cottonseed oil, and di-

;

hydroxystearic glycerol ester from castor oil.

-—3 . H, Ij.

Saponaceous compositions; Manufacture of .

P. G. Chadbourne. E.P. 160,892, 1.12.19.

Patty acids are melted in a steam-jacketed pan and
incorporated in a rotary mixer with 20—^% by ^

weight (on the final product) of a finely divided
i

hydrated aluminium silicate, e.g,, china clay, to- i

gether with colouring matter. The required guan-
|

tity of alkaline solution is then run in, the mixing
|

operation continued for about 1 hr. at a tempera- i

ture below boiling-point, steam being admitted 1

thniugh a steam coil, and the mass is concentrated
{

to the desired consistency.—A. de W.

Emulsion and method of producing it.
_
E. M.

i

Johansen, Assr. to The Atlantic Refining Co. I

TT.S.P. 1,373,661, 5.4.21. Appl., 14.12.20.

MIneeal oils are emulsified with water in the pre-
j

sence of water-soluble sulphonates, obtained by the
|

acid treatment of mineral oils or products ttere-
‘

from^ to the extent of about 1’6 to 8% of the weight
|

of mineral oil.—L. A. C.
i

Detergent. Chem. Pabr. vorm Weiler-ter Moer. I

G.P. 330,355, 24.2.17. Addn. to 327,683 (J., i

1921,186 a).

iNSTEAn of pulverulent insoluble substance a mix-
I

ture of soluble salts is used which gives rise to a
'

fine precipitate when introduced into water, e.g., i

xylene mixed with magnesium sulphate and sodium
carbonate and sulphate, or chlorobenzene mixed
with aluminium sulphate and sodium carbonate.

—J. H. L.

Detergent which lathers well; Production of a .

E. Reinfurth. G.P. 332,649, 1.8.16.

Soluble salts of a- or j8-naphihalenemonosulphonic

acid, or of both a and /3 acids, preferably alkali or

ammonium salts, are added to a soap during or after

the production of the latter and a filling agent,

such as clay, may also be added. As much as 50

—

70% of the fatty acid may be replaced by the above-

mentioned acids without any loss of lathering

power.—J. H. L.

Detersive and emulsive agents; Manufacture of
. R. Macpherson and AV. E. Heys. U.S.P.

1,373,900, 5.4.21. Appl., 23,5.16.

See E.P. 8478 of 1915; J., 1916, 852.

See also pages (a) 333, Soap powder (E.P.
145,048). 339, Montan vxa (G.P. 334,155). 358,
Moulded article from tung oU (U.S.P. 1,372,114).

365, Culinary product. Edible oU (U.S.P. 1,372,614-

5); Maize meal (G.P. 328,J|^b

X11I.-PA1NTS ; PIGMENTS; VABNISHES;
RESINS.

Ferric oxide; Anhydrous yellow . J. H. Yoe.

J. Phys. tJhem., 1921, 25, 196—200.

In an extension of Scheetz’s work on the stabilisa-

tion of the colonr of anhydrous yellow ferric oxide

(J., 1917, 1270), aqneons solutions of ferrous and
aluminium sulphates were precipitated with cal-

cium and barium hydroxides, and the precipitate

heated to 1000“ C.
;
a yellow or buff colour per-

sisted in mixtures containing up to about 8% of

ferric oxide, but above this amount the colour

gradually darkened. Similar results obtained with

ferrous and aluminium chlorides indicate that the

presence of calcium or barium sulphate in the

mixture is not essential for stabilisation, but that

alumina alone is sufficient to prevent agglomeration
and to maintain the yellow colour of the ferric

oxide. This conclusion is confirmed by precipi-

tating both sulphates and chlorides of iron and
aluminium with ammonia solution. In regard to

calcium and barium sulphates, it is found that if

these are present in large excess they act as stabil-

ising agents; thus a product containing 6% of

ferric oxide and 94% of barium sulphate is of a

light huff colour similar to that obtained in presence
of alumina. Attempts to retain the colonr in

products stabilised with alumina after removal of

the latter by sodium hydroxide were unsuccessful,

as agglomeration of the ferric oxide with corre-

sponding change of colour to red, occurred in each

case.—AV. J. W.

Paint films; [The “ Paint-Film Gauge," on] instru-

ment for measuring the thickness of wet ——

.

A. H. Pfund. J. Franklin Inst., 1921, 191,

517—523.

The instrument consists of a plano-convex lens of

25 cm. radius of curvature mounted in a short tube
sliding freely in an outer tube. The two tubes

are held together by springs, and by applying
pressure the inner tube can be forced outwards and
the convex surface of the lens brought into contact
with e.g. a wet paint film. The diameter (D) of the

circular spot of wet paint left on the lens when the

pressure is released is measured to OT mm., and
the thickness (<) of the paint film can then be calcu-

lated by the formula: t=D’/19R, where R is the

radius of curyature of the lens. Good agreement
was shown in practice between results obtained by
the instrument and results of actual spreading

trials with paints and varnishes. Shrinkage of

paint films on drying may be determined by means
of the instrument, the thickness of the dry film

being measured with a micrometer. The variation

in brightness of paint films on drying may be

measured by determining the thickness of the film

at the point of critical opacity in a wedge-shaped
pool of the paint, the thickness at several points at

various other distances from the apex of the wedge
being also determined. After drying, the change

I in position towards or away from the wedge apex
I of the point of critical opacity is observed and the

thickness of tho wet paint film formerly overlying

this spot is obtained from the previous measure-

ments. It was found that opacity in paints does

not vary with shrinkage but increases directly as

the bri^tness.—^A. de Vf.

Ink; Acidity of and the influence of bottle

glass on ink. C. A. Mitchell. Analyst, 1921, 46,

129—134.

The stability of iron-gall inks depends chiefly on
the amount of acid present, and this amount must
^ kept within definite limits; the acid usually

added is hydrochloric acid. Certain inks,- consist-

ing essentially of iron gallate solution, do not re-
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nuire the addition of mineral acid, bnt it is held

generally that these inks lack “ body.” To deter-

mine mineral acid in ink, a portion of the sample

is distilled with the addition of sodium acetate until

the whole of the liberated acetic acid has passed

over into the distillate; the acidity of the latter

is then titrated. The total acidity of the ink is

determined by boiling 5 c.c. of the sample with

lOc.c. of hydrogen peroxide under a reflux condenser

until the colour has been discharged and then
titrating the cooled mixture with sodium hydroxide
solution, using phenolphthalein as indicator. Log-
wood inks require to be boiled with alkaline

hydrogen peroxide solution in order to destroy the

colour; an allowance is made for the amount of

alkali added. Results of determinations of acidity

of commercial inks are recorded; usually the total

acidity is equivalent to 1'6—5'6 c.c. oi Nfl alkali

solution per 10 c.c. of ink, and the mineral acidity

to 0'3—^2'46 c.c. of N 110 alkali solution per 10 c.c.

Investigation of certain deteriorated inks showed
that the damage had been caused by alkali dissolved

from the glass bottles.—W. P. S.

Pine resin; Acid consiituents of ; d- and l-

pimaric acids. G. Dupont. Comptes rend.,

1921, 172, 923—925.

Br the use of aqueous alcohol as solvent it has been
found possible to isolate appreciable quantities of

l-pimaric acid from the resin of the leaf buds of

Ptnus maritima. This acid is readily isomerised
to the dextro-acid under the conditions usually
employed for the extraction of pimaric acid from
this source.—W. G.

Bosin; Action of trichloroethylene on .

F. Goldschmidt and G. Weiss. Z. Deuts. Oel-
und Fettind., 1921, 41, 99—100. Chem. Zentr.,
1921, 92, II., 651.

A BLACK deposit in the salting out of soaps prepared
from a mixture of equal parts of stearin and rosin
which had been extracted with trichloroethylene
was traced to the presence of less volatile impurities
in this solvent. Rosin dissolved in an unsaturated
compound such as turpentine or allyl alcohol yields
dark-coloured products when treated with air in

the presence of iron.—D. F. T.

Furfural; Some synthetic resins from . G. H.
Mains and M. Phillips. Chem. and Met. Eng.,
1921, 24, 661—663.

The condensation of furfural, which oan now be
produced very cheaply on a large scale from maize
cobs, with various amines and ketones has been
studied and the optimum conditions for the produc-
tion of fusible resins suitable for use in varnishes
are given. One part of furfural heated with an
equal weight of aniline for 1 hr. at 200° C. or with
twice its weight of a-naphthylamino for 3 hrs. at
200° C. gives a black resin which is hard and brittle
at 25° 0. In some cases addition of hydrochloric
acid to the reaction mixture is necessary ; thus one
pt. of furfural condenses with 2 pts. of o-toluidine
or with 1 pt. of crude xylidine only in the presence
of 0'2 pt. of strong hydrochloric acid at 150° 0. to
yield a bard black resin. Condensation products
with acetone or methyl ethyl ketone are obtained
on heating suitable mixtures in the presence of
50% sodium hydroxide solution. A black resin is

obtained by heating furfural with 25% caustic soda
for 1 hr. and treating tho solution with hydrochloric
acid. All the resins obtained softened between 26°
and 100° C., were practically insoluble in water,
somewhat soluble in turpentine, readily soluble in
renzene, acetone, and afoohol, and very soluble in
furfural. Solutions of the resins in benzene,
acetone, or furfural give shades on wood ranging
from golden brown to black, according to the nature
and concentration of the solution.—A. R. P.

Varnishes; testing of . H. Wolff, Farben-
Zeit., 1921, 26, 1186-^187.

Films of the various varnishes under examination
dried under similar conditions of time, etc., on both
glass plates and tinned iron plates, are hung up in

large glass bell-jars filled with a mixture of moist
sulphur dioxide and carbon dioxide for a period
of from 8 days to 8 weeks. Other tests comprise'

leading the mixed gases, both at ordinary tempera-
tures and heated by passage through a tube
immersed in a boiling water-bath, over the surfaces

of the films (locomotive varnisn teat). Criteria

as to the relative resistance of the varnishes can
then be obtained by macroscopical and microscopical
inspection, rubbing with the finger, etc.

—A. de W.

Lead, manganese, and cohalt as driers. W. Flatt.

Farben-Zeit., 1921, 26, 1441.

The relative speed of drying at 10° C. of oils 'boiled

with various driers was found to be as follows : Lead
drier (1 pt. Pb in 100 pts. of oil), 20 hrs.

;
manganese

(1 in 400), 20 hrs.
;
cobalt (1 pt. 1200), 16 hrs. The

form in which the base is dissolved in the oil is

without influence on the drying power. A boiled

oil containing 1% Pb is, however, extraordinarily

heavy-bodied, and eventually becomes turbid and de-

posits “ foots” possessing the same siccative power
as the soluble part of the lead. The speed of dry-

ing at different temperatures of boiled oils varies

with the nature of the drier; thus, exposure at

6° C. of the boiled oils referred to above in the order

named, results in dry films being obtained in 24,

44, and ^ hrs. respectively. The progress of oxida-

tion is dissimiliar with the three bases; thus with

a lead drier the oil showed definite signs of oxida-

tion (thickening etc.) in 12 hrs., with cobalt there

were no signs of drying before 18 hrs., whilst with

manganese the oil showed no alteration before 20

hrs.’ exposure. A mixture of oils boiled with a

lead drier and a manganese drier respectively dried

in 16 hrs., the component oils when tested separ-

ately drying in 20 hrs. and 24 hrs. respectively. In

a similar manner a 20-hr. lead-boiled oil mixed

with a 16-hr. cobalt-boiled oil dried in 16 hrs. Re-

latively small amounts of manganese produce con-

siderable acceleration of drying in oils boiled with

lead driers. Manganese-boiled oils increase in

drying power on .ageing to a degree equal to that

obtainable by mixing with lead-boiled oik.

—A. de W.

Pressure oxidation of phenols. Fischer and

Schrader. See III.

Patents.

White lead; Apparatus for the manufacture of .

E. W. Dahl. E.P. 160,395, 2.7.20.

The apparatus consists of two wooden boxes each

provided with an endless belt enclosed in a c^ing.

The material, e.g., comminuted lead, acetic or

nitric acid, and water is transferred by one belt

from the lower portion of one box to the upper

portion of the second, where it is discharged and

falls over a series of inclined baffle plates and on

to the lower portion of the second bmt, the opera-

tion being repeated continuously and the reacting

material continually passing from one .box to the

other. The belts are carried on wooden rollers

mounted on driving shafts. The boxes are provided

with charging hoppers and discharging traps, man-

holes, and means for the inlet and discharge of

carbon dioxide, air, and steam.—A. de W.

Drying chamhers, more particularly for dye-,

varnish-, lacquer-, and enamel-coatings. Stan-

dard Lack Werke, G.m.b.H. E.P. 147,562,

8.7.20. Conv., 21.10.13.

A CLOSED drying chamber is provided with two heat-



356 A Cl. XIV.—njpiA-RUBBBB ; GOTTA-PEBOHA. [M»y 31, 1021.

ing ooils on opposite sides, near the bottom, behind
baffles, in order to induce an upward circulation

of heated air. A cooling coil is set in the middle
plane of the drying chainher dose below the roofing
and is provided with a trough to receive condensed
water. A “ transferring device ” influenced by the
humidity of the chamber acts upon a valve either

to admit water to the cooling coil, thereby effecting

a reduction of humidity in the chamber by causing
condensation, or to allow cold water to pass directly

to the open trough beneath the coil, thereby in-
creasing the humidity.—A. de W.

Phftiolk bodies; Condensation of with alde-
hydic compounds. Vickers, Ltd., The loco Proof-
ing Co., Ltd., and W. H. Nuttall. E.P. 160,258,
15.12.19.

Phenolic substances and aldehydic compounds or
compounds capable of producing formalmshydc are
condensed by tbe aid of a catalyst comprising a
salt or salts of hexametbylenctetramine, e.g., the
chloride, sulphate, phthalate, and/or a double com-
pound thereof with phenol, pyrogallol, ethyl
bromide, potassium antimony tartrate, etc., the
proportion of the oatalyst being such that the quan-
tity of hexamethylenetetramine does not exceed
2% of the weight of the main ingredients of the
composition. The character of the product may
be varied by altering the relative proportions of
phenolic substance and aldehydic compound and
the nature of the catalyst or mixture of catalysts.

—A. de iV.

Moulded article [from tung oill

making same. L. H. Baekeiand,
Bakelite Co. U.S.P. 1,372,114, 22.3.21. Appl
12.1.18. (Cf. U.S.P. 1,312,093; J., 1919, 730 a.)

and method of
Assr. to General

Tung oil is heated to a relatively high temperature
short of that at which solidification occurs, the
treated oil mixed with an inert Ailing material, the
mixture moulded, baked, and an insoluble external
coating applied.—A. de W.

Hesinous composition; Fusible odourless and
process of making same. W. E. B. Baker and H.
Wearer. U.S.P. 1,873,044, 29.3.21. Appl., 23.4.20.

A Frsp.D reein is caused to react with an oxidising
compound adapted to liberate nascent oxygen and
destroy

_

the odoriferous constituent originally
present in the resin without substantially affecting
the properties of the main constituent of the resin

—A. de W.

Fumigant paint. H. A. Gardner. U.S.P.
1,373,499, 5.4.21. -dppl., 27.12.20.

A FcitiGANr coating composition contains a
chlorinated derivative of benzol. (Cf. J., 1921.
187 A.)—A. de W.

V >

Sulphonated resin and method of making same. A.
Horwitz. U.S.P. 1,373,886, 5.4.21. Appl., 19.11.18.

A 8ULPHONATED resdn soluble in water is obtained by
the treatment of a resin with sulphuric acid.

—A. de W.

Itesins; Process for bleaching , G. Ruth and
E. Asser. G.P. 329,186, 21.12.19.

The resin is dissolved in a solvent, neutralised if

necessary, and saturated, preferably warm, with
hydrogen sulphide. Iron compounds present aa
impurities are thus precipitated.—J. H. L.

Glycerides of aliphatic acids; Method for rendering
soluble the solidified (polymerise^ . 0

, Nagel. G.P. 331,870, 9.3.20.

• Subsequent to or during the polymerisation process,
coMoids soluble in the desired solvent are added.
/Pplymerised linseed oil after treatment with casein
dr vegetable gum will give w^ water or a hydro-

carbon 'solvent A siflution or emulsion which can be
applied in the same way as paint.—D. E. T.

Resinous condensation products; Production ul
. Akt.-Ges. fiir Anilin-Fabr. G.P. u\

332,334, 28.6.18, and (b) 332,391, 9.1.18.

(a) FoaMALDEHYDE Or substanccs capable of yielding
formaldehyde are made to interact with halogen-
substituted derivatives of naphthalene in the pre-
sence of acids. From «-chloronaphthalene there are
thus obtained clear elastic resins, soluble in benzene,
chlorobenzene, fatty oib, or turpentine, and suitable
for use in varnishes and for the preservation of
leather, (b) Resinous products insoluble in alcohol,
but soluble in benzene, turpentine, and linseed oil

are obtained by the action of a metal halide on an
additive compound of naphthalene with a halogen,
or on halogen-substituted derivatives of hydro-
naphthalenes either alone or mixed with aromatic
hydrocarbons. 'J/ypieal products are those obtained
from the action of aluminium chloride on a
solution of naphthalene tetrachloride in toluene, of

ferric chloride on a mixture of 1-chloronaphthalene
tetrachloride with naphthalene, and of antimony
pentaehioride on a solution of a similar mixture dis-

solved in tetraehloroethane.—I). F. T.

Resin etc. from wood. E.P. 160,482. Fee V.

Lead oxides. E.P. 137,288. See VII.

Oil-proof concrete. E.P. 145,673. See IX.

XIV.-INDIA'fiUBBEB; GUTTA'PEfiCHA.

Amyrin and lupeol in the rubber from Ficus
Vogelii. A. J. Ultee. Ber., 1921, 54, 784—785.

Spence (J., 1907, 422) has described the isolation of

a- and ^alljans, m.p. 201®—205® C. and 154® C. re-

spectively, from Ficus vogelii. The former is shown
to be identical with o-amyrin acetate, m.p, 218® C.

;

the la.tter contains lupeol, probably as the acetate.
The terms, b- and ^S-alban, should be deleted from
the literature.—H. W.

Patents.

Rubber goods and materials; Process for obtaining
vulcanised containing sul)stances which are
adversely affected by certain vulcamising pro-
cesses. S. J. Peachey and A. Skipscy. E.P.
160,49§, 24.11.19.

Filling materials, such as sawdust, cork dust,
leather waste, and w^ool waste, which are adversely
affected by ordinary vulcanisation, also lake pig-
ments, can be used satisfactorily in compounding
rubber wdiich is to be vulcanised by the special

method described in E.P. 129,826 (J., 1919, 688 a1.

D. F. T.

Rulher; Process of compounding lubricated sulphur
and and vulcanising. 6. Repony, Assr. to

Manhattan Mfg. Co. U.S.P. 1,372,041, 22.3.21.

Appl., 24.9.19.

Sulphur, which has been treated with a lubricant,
is introduced into the previously formed mixture or

rubber and the other compounding ingredients.

—D. F. T.

Caoutchoucs; Pre-treatment of commercial artificial—— which are diificult to work on the rolls owing
to insufficient adhesiveness and elasticity. Akku-
mulatoren-Fabr. A.-G. G.P. 329,171, 3.1.17.

The material is exposed to a temperature above
100® C., and if necessary washed and kneaded at

the same time. The product dried in the usual
way exhibits when worked almost the same ad-

hesiveness, elasticity, “nerve,” and capacity for

filling materials as natural rubber.—J. H. L.
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Briber; Incre^ing the elasticity of vulcanisates

from artificial or natural . Farbenfabr.

Torm. F. Bayer und Co. G.P. 332,347, 16.1.19.

Befokb vulcanisation, an aryl or aralkyl ether, e.g.,

5% of dibenzyl or dixylyl ether, is added to the

rubber.—D. F. T.

XV.-LEATHEB: BONE; HOBN; GLUE.

Gallotannin, XII. M. Nierenstein, C. W. Spiers,
and A. Geake. Chem. Soc. Trans., 1921, 119,

275—286.

FcETHEB evidence obtained on the constitution of

gallotannin seems to throw doubt on the correctness

of the pentadigalloylglucose formula of Fischer and
Freudenberg (J., 1912, 503). The formation of

ellagic acid from gallotannin occurs in two distinct

stages, the first producing a maximum of 60%, and
the second giving only traces of ellagic acid, but
about 8% of dextrose. Similarly, partially hydro-
lysed gallotannin gave ellagic acid in two distinct
stages, whereas from the pentadigalloylglucose
formiila simultaneous production of ellagic acid and
dextrose would have been expected. Further, the
methylated derivative of the above partially hydro-
lysed gallotannin, and also of gallotannin itself,

gave on hydrolysis tetramethylglucose. These
results are fundamentally oppos^ to the pentadi-
alloylglucose formula, since apparently four
ydroxyl groups of the glucoM in gallotannin are

free unless the methylation with diazomethane had
caused a replacement of the acyl groups, which,
however, was shown to be excluded by the fact that
dextrose, and not tetramethylglucose, was formed
b.v the hydrolysis of the methylation product ob-
tained by the action of diazomethanc on a synthetic
pentagallo.vlglucose.—G, F. >1.

Patents.

Tunning material; Production of a . II
Hassler. G.P, 306,341, 9.12.13.

CavsTALLiNE eulphonic acids of nnsubstituted
tricyclic aromatic hydrocarbons, or the condensa-
tion products of aromatic sulphonic acids, may be
used either alone, or mixed with other natur.al
agentfi, for tanning hides. An acid reaction is
maintaiiied during the process, and the resulting
leather is of a. bright appearance. Suitable com-
pounds are anthracenedisulphonic acids, and con-
densation producte of naphthalenesulphonic acid, as
well as sulphonic acids of phenaiithrene and
tiuorene.—W. J. W.

Patent leather; Process for hardening . J. .1.

Stockly. G.P. 331,871, 14.4.18.

Hardening of the surface of enamelled or patent
leather is accelerated by treatment with ethyl
alcohol. It is further advantageous to add an
alkali to neutralise acidity develop^ during drying,
which exerts a retarding action on the hardening,

—W. J. W.

Tanning maternal; Production of a . H.
Renner and W. Moeller. G.P. 333,403, 12.12.18.
Addn. to 262,333 (J., 1913, 878).

-IciD resin or acid tar from the refining of mineral
oils is treated with alkali or alkaline-earth
sulphides, polysulphides, or hydrosulphides instead
of with hydroxides or carbonates as described in
the chief patent. If calcium (or barium) sulphide
la employed, the precipitate of sulphate formed
carries down with it the highly coloured impurities,
and the clear liquor obtained after filtration can be
used immediately for tanning, yielding a light-
coloured leather.—^L. A. C.

Catgut; Sterilisation of . 0. Frey. G.P.
331,169, 13.3.19.

The intestinal skins are treated with solutions of

diamiinomethylacridinium chloride (Trypaflavin).
They may further be dressed, e.g., with tannin or
potassium iodide solution containing iodine.

—J. H. L.

Catgut; Preparation of . C. Braun. G.P.
332,383, 1.8.18.

By treatment of the intestines with a solution of
chlorine or bromine, previous to or instead of the
usual treatment with iodine solution, surface
hardening is avoided and the disinfecting solution
more easily penetrates into the body of the material.

—B. V. S.

Casein; Production of in a form suitable for
the manufacture of translucent hornlike
materials. R. Weiss. G.P. 331,440, 26.10.17.

After separation of albumin from milk, the casein

is precipitated with aluminium acetate, and then
freed from fat by treatment with a mixture of

alcohol and another solvent. Owing to the
shrinkage caused by the aluminium acetate precipi-

tation, enough moisture is retained by the casein to

permit of its being moulded into a transparent,

horny material.—W. J. W.

Impregnating agents. G.P. 302,531. 8ce V.

Celhdose compounds. G.P. 332,203. See V.

Dyeing furs. G.P. 334,012. .?ee VI.

TT’n.?<e water from tanneries. G.P. 333,703.

See XIX B.

XVI.-S01LS; FEBTILISEBS.

Soils; .idsorption phenomena in VI. Deter-

mination of adsorbed bases and their significanca

for processes which take place in the soil. D. J.

Hissink. Versl. Landbounk. Onderzoek. Rijks-

landbouwproefstat., 1920, 144—1-50. Cbem.
Zentr., 1921, 92, II., 594—595. {Cf. J., 1919,

918 A.)

Bases occur in the soil in two forms between which
there is little interchange, viz., in an adsorbed
form, probably as ions, easily replaced by other

ions, e.g., by treatment with ammonium R.alts, and
on the other hand in a form soluble in acids. The
adsorbed bases form the supply immediately avail-

able -for plant nutrition. To determine adsorbed
lime or magnesia, 25 g. of soil (or 50 g. in the case

of humic sandy soil) is treated with 100 c.c. of warm
.V/1 sodium chloride solution and left to stand. On
the following day it is filtered and washed with N /

1

sodium chloride solution until two litre flasks have
been filled in turn with the filtrate and washings.

The difference between the lime-content of the first

and second litres represents the amount of adsorbed

lime in the soil, and similarly for magnesia. To
determine adsorbed soda and potash 25 g. of soil is

treated as above with -V/l ammonium chloride

solution, and two successive lots of I 1. each of

filtrate are collected, the difference between their

contents of potash or soda representing the amount
adsorbed in the soil. Average results for a number
of clay soils show’ed 30 mg.-equivalents of calcium

ions, 5 of magnesium, 0’8 of potassium, and 2’S of

sodium ions per 100 g. of soil; i.e., of 100 adsorbed

cations 79 were calcium, 13 magnesium, 2 potas-

sium, and 6 sodium ions. Importance is attached to

the “ state of saturation ” of a soil, i.e., the ratio of

the number of adsorbed cations to the number
which the soil is capable of adsorbing, but there is

at present no accurate method of determining the

latter value. In moist sea climates the soils are
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ansaturated and are liable to become “ acid.” Aaoil

which had been spoiled by flooding with sea water

contained per 100 adsorbed cations S6'9 of calcium,

20 2 of magnesium, 3'7 of potassium, and 19^2 of

sodium. The flooding had also spoiled the organic

matter, by converting calcium humate gels into

sodium humate sols.—J. H. L.

Soil; Experiments on chemical and bacteriological

changes in . F. Miinter. Landw. Jahrb.,

1920, 55, 62—138. Chem. Zentr., 1921, 92, II.,

68—69.

Mant experiments were performed upon the in-

fluence of saline fertilisers on soil. Monobasic
calcium phosphate raised the solubility of silica and
lessened the solubility of iron and calcium salts.

Neutral and basic calcium salts lessened the

solubility of silica. The solubility of tribasic

calcium phosphate in ammonium chloride was in-

creased in soils poor in lime and rich in silica,

whereas the solubility of calcium carbonate in

ammonium chloride was lessened. The solubility of

lime in water was increased by the presence of

potassium chloride, potassium sulphate, and
ammonium sulphate. The solubility of magnesia in

water and in dilute hydrochloric acid was inerted
by acid calcium phosphate. In soils containing

much iron and clay, the addition of caustic lime

diminished the solubility of phosphoric acid in

dilute hydrochloric acid. In aqueous solution

phosphoric acid is absorbed by lime, iron^ and c|ay,

and then behaves similarly to tribasic calcium

phosphate. Whilst almost all added phosphoric

acid can be recovered by acid from soils rich in lime,

70% of it is retained by soils poor in lime but rich

in iron and clay. With regard to the solubility of

phosphates, it was found that although ammonium
oxalate and acetate could dissolve many of them,

yet the best and quickest solvent was citric acid.

The influence of moisture upon the nitrogenous

changes was investigated and it was found that the

heavier the soil, the higher must its water content

be for the same amount of decomposition to take

place in the organic nitrogenous substances. The
rapidity of the formation of ammonia and nitric

acid in presence of little moisture increased as the

lightness of the soil increased. In soils with much
moisture the highest nitrate content was found in

sandy soils, because in heavy soils nitrate was de-

composed, as much as 32% being lost in a loam
soil compared with 9% in a sandy soil. The presence

of zeolites caused a sandy soil to behave like a loam
soil with respect to ammonification and nitriflea-

tion. Actinomycetes in soil were found to obtain

their nitrogen supply from inorganic as well as

organic sources and their carbon supply from carbo-

hydrates and organic acids. Urea, thiourea, and
dieyanodiamide served only as sources of nitr&gen.

Alkali salts were tolerated up to 6 % ;
larger amounts

of the alkaline-earths were rendered harmless owing
to conversion into carbonates. These fungi effected

ammonification, but nitrification was only slight,

and evolution of nitrogen did not occur at all;

neither did nitrogen fixation, even in the presence

of other organisms.—J. H. J.

Sods; Relation of the calcium content of some
Kansas to the soil reaction as determined by
the electrometric titration. C. 0. Swanson,
W, L. Latshaw, and E. L. Tague. J. Agric.

Kes., 1921, 20, 855—868,

The total calcium and calcium in forms soluble in

N/5 and Njl hydrochloric acid, present in a
number of Kansas soils, and the hydrogen-ion con-
centration of suspensions of 10 g. of the soil in

100 c.c. of water were determined. In soils with a
high calcium content, a larger percentage of the
cakium was in forms soluble in the dilute hydro-
chloric acid than in soils wiA a low calcium con-

tent. As a rule soils with a high calcium content
had a higher hydroxyl-ion concentration than those

with a low cakium content, but the amount «f

N/25 calcium hydroxide necessary to change la soil

from a lower to a higher hydroxyl-ion concentra-
tion was’ dependent rather upon the amount of

colloidal clay present than upon the calcium
content. The amount of N/2S calcium hydroxide
required to change the pa value of acid soils to 7,

when calculated in terms of calcium carbonate per

acre, compared moderately well with the results

from the Hopkins method for determining lime
requirements. Subsoils, as a rule, had a higher
cakium content than surface soils and required

more calcium hydroxide to change their Pb values

over a given range.—W. G.

Azotobacter. Kayser. Comptes rend., 1921, 172,

939—940. (Cf. J., 1921, 155 a.)

A FUKTHEB study of the effect of colour on Azoto-

bacter at different stages of its culture and the

influence of temperature in varying the results.

At 27° C. the generations from yellow and blue

growths gave practically the same results in respect

to total nitrogen fixed and nitrogen fixed per gram
of mannitol consumed. The utilisation of mannitol
became less satisfactory as the time of incubation

was extended. It was more satisfactory at 8“—
16° C. than at 27° C., although the total nitrogen

fixed at the lower temperature was much leas.

—W. G.

Arsenic, antimony, and fluorine compounds;
Poisonous action of on plant cultures. A.

Wober. Angew. Botanik, 1920, 2, 161—178.

Chem. Zentr., 1921, 92, I,, 35—36.

Among the plants most susceptible to poisons were
beans, peas, barley, oats, wheat, maize, and rye.

In water cultures 0 01 g. of arsenious oxide ^er

litre had a very poisonous effect, arsenic pentoxide
being less poisonous, and at a concentration of

O'! g. per 1. all plants died. Antimony compounds
had much lower toxic powers than this. Sodium
fluoride had an injurious effect at a strength of

01 g. per 1. When dusted on soil arsenious oxide

had a less poisonous effect than arsenic pentoxide,

and antimonious oxide was still less poisonous and
was about on a par with sodium fluoride. When
sprinkled on peen plants, solutions of arsenic acid

were more injurious than those of arsenious acid,

whereas their sodium salts behaved in a converse

manner. Sodium fluoride had a caustic effect in

1% strength.—J. H. J.

Patents.

Phosphatic fertiliser; Process for the manufacture
of . F. J. Tromp. U.S.P. 1,372,051,

22.3.21. Appl., 11.6.19.

Foa the production of phosphates soluble in citric

acid, iron phosphate or aluminium phosphate is

treated with a mixture of lime and a caustifiable

compound of an alkali metal in the presence of

water.—D. F. T.

Fertilisers: Manufacture of . Badische Anilin-

und Soda-Fabr. G.P. 333,671, 31.3.18. Addn.
to 332,114 (J., 1921, 315 a).

CoAESELT crushed superphosphate is mixed directly

with ammonium bicarbonate and the mixture
ground.—A. B. P.

Seeds; Treatment of . Chem. Fabr. L. Meyer.

G.P. 327,310, 10.8.19. Addn. to 321,797 (J.,

1920, 667 a).

Phenols may be used in admixture with mercury
of silver salts without injuring the germinating
capacity of the seeds.—J. H. J.
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Clerget method [of determining sucrose by double
polarisation'}; Application of the to dilute

solutions. E. F. Jackson and C. L. Gillie. Int.

Sugar J., 1921, 23, 217—220.

Replying to Browne’s criticism (J., 1921, 271 a), it

is pointed out tliat>, while the optical rotation of

sucrose in the presence of ammonium chloride,

sodium chloride, etc. (J., 1920, 634 a) is increased

in dilute solution that of invert sugar, on the other

hand, is diminished, the effect of the salt added

being compensating (within the limit of error) in

the two polarisations, In any case, the effect is

small, a value, for example, of 19' 17“ S. being ob-

tained in the case of 5 g. of sucrose in the presence

of 3'392 g. of ammonium chloride per 100 c.c.,

whereas the value would have been 19'12“ if the

rotation had been strictly proportional to the con-

centration. Results of analyses are reproduced

showing the average error in the proposed method

of neutral polarisation to be only 0'02% in the ca.se

of pure solutions of eucrose containing 3—7 g. per

100 C.C.—J. P. 0.

Sugars; lodometric determination of . J. L.

Baker and H. F. E. Hulton. Biochem. J., 1920,

14, 754—756.

The method of Willstatter and Schiidel (J., 1918,

556 a) is accurate. The reagents must be added in

the order- sugar, iodine, alkali, and the time of

oxidation need be only 3—5 mins. (Cf. J.C.S.,

ilay.)—J. C. D.

Sugar analysis; lodometric determination of copjier

and its use in . I. Equilibria in the reaction

between copper sulphate and potassium iodide.

P. A. Shaffer and A. F. Hartmann. J. Biol.

Oiem., 1921, 45, 349—364.

The fnfluence of the equilibrium between copper
sulphate and potassium iodide on the estimation of

sugars has been investigated. For the determina-
tion of cupric salts potassium iodide must be added
to give a final concentration of about O'K M
(4—? g. per lOO c.c). For the determination of

cuprous salts the final concentration of copper and
of iodide should not exceed about 5 millimolar each.

.4 number of the methods in use (Gooch and Heath,
J., 1907, 991; Maclean, J. Physiol., 1916, 1, 168;
Biochem. J., 1919, 13, 1,35; Scales, J., 1915, 1261)

comply with the requirements. (Cf. J.C.S.. May.)
—J. C. D.

Sugar analysis; lodometric determination of copper
and its use in . II. Methods for the deter-

mination of reducing sugars in bloody urine^ milk,

and other solutions. P. A. Shaffer and A. F.
Hartmann. J. Biol. Chem., 1921, 45, 365—390.

The principles outlines in a previous paper (cf.

supra) have been applied to the methods for the
estimation of reducing sugars in biological fluids.

- J. C. D.

Polysaccharides. II. Constitution of diamylose.
P. Karrer and C. Nageli. Helv. Chim. Acta,

1921, 4, 169-173. (Cf. J., 1920, 795a.)

.tcETYL bromide at the ordinary temperature con-
verts o-tetra-amylose (cf. Pringsheira and Langhans.
J., 1912, 1001) first into acetylated a-diamylose and
then into acetobromomaltose, which is obtained in
quantitative yield. o-Diamylose is therefore an
anhydride of maltose and is the first known anhy-
dride of a disaccharide. (Cf. J.C.S., Mav.)

—t. H. P.

Polysaccharides. TV. Degradation of potato starch.

P. Karrer and C. Nageli. Helv. Chim. Acta,

1921, 4, 185—202.

The experiments of Karrer (J., 1920, 795 a) have»,

r

been completed and extended. Mcthylation of

purified potato starch by means of methyl sulphate
and baryta water leads toamethylostarchhavingthe
molecular weight in water 990-—1026, or, allowing
for inorganic matter present, 1200 at most. Aqueous
or chloroform solutions of this compound contain
colloidal particles, bnt are rendered optically empty
by ultrii-filtration

; these are, therefore, true crystaJ-
loidal solutions, and they may be evaporat^ to
dryness in a vacuum without alteration in the pro-
perties of the solute. This methylostarch, 0,H,0,
(OCH,)„ is attacked neither by diastase nor by
ptyalin; Sacillus macerans. which degrades ordinary
starch to crystalline dextrins, does not develop in
its solutions or cau.se its depolymerisation. The
authors consider that the starch molecule contains
not more than six dextrose residues united by
chemically normal linkings

;
the number may, in-

deed, be less than six, since it is not certain that the
limits of depolymerisation are reached by the
methylation. (Cf. J.C.S., May.)—T. H. P.

Pdysaceltarides. VI. Constitution of starch and
glycogen. P. Karrer and C. Nageli. Helv. Chim.
Acta, 1921, 4, 263—269.

Rbt potato starch is attacked by acetyl bromide at
the ordinary temperature, with formation of aceto-
bromomaltose in large proportions. As experi-
ments with other polysaccharides have shown that
the glucosidic linking is stable towards acetyl bro-
mide, it is assumed that in the starch molecule not
more than two dextrose residues are united by
normal glucosidic valencies. Starch may also be
hydrolysed, with formation of well-defined products,
by enzymes, by acid, and by Bacillus macerans, and
consideration of these reactions indicates that
starch is a polymerised maltose anhydride (diamyl-
ose). The degree of polymerisation is probably not
very high, the high value usually attributed to the
molecular weight of starch being presumed, erro-

neously, from its insolubility. Glycogen also must
be regarded as a polymerised diamylose, the degree
of polymerisation being different from that of
starch.—T. H. P.

Kelpehar.*’ Turrentine and others. See lie.

Polysaccharides. Karrer and Widmer. See V.

Soluble carbohydrates in pinewood. Schmidt-
Nielsen. See V.

Fats from carbohydrates. 'Witzemann. See XIT.

Patents.

[S«9«r juices and other} liquids or liquors; Process
for the purification and separation or filtration

of Filtering, decolorising, and jnirifying

processes for liquids and liquors, juices, liquefied

bodies, and the like. ,1. N. A. Sauer. E.P.
(.A) 155,609 and (a) 155,611, 20.6.19.

(a) In a systematic process successive portions of

the liquid, at progressive stages of purification, are

p.assed in turn through a filter containing highly
active, finely divided decolorising carbon. The
filter is then recharged with fresh carbon (which
may first be mixed with the most advanced liquid

portion and transferred to the filter with the latter),

and the cycle of operations is repeated, each portion

of liquid being advanced one stage at every cycle.

Any portion may be passed several times through
the filter it necessary. The raw liquid introduced

as tho last portion in each cycle may have received

a preliminary purification, and instead of being
merely passed through the filter containing the
nearly exhausted carbon it may be mixed with the

latter and filtered, (a) In the treatment of liquids

with highly active, finely divided decolorising

carbon, instead of employing just tho amount
necessary for one quantity of liquid so that tho
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carbon is spent thereby, a considerably greater
amount is used so that it will serve for several
successive quantities of liquid of the same degree
of purity or colour. The time required for the
treatment of a given quantity of liquid is very much
reduced by this means.—J. H. L.

Sugar; Decolorising and purilying . D. Grant
E.P. 159,640, 6.12.19.

Raw or incompletely refined sugar is mixed with a
suitable proportion (0'5—6%) of dry active de-
colorising carbon, or kieselguhr, or both. In this
form the sugar may be shipped in bulk and trans-
ported pneumatically, and it undergoes relatively
little bacterial deterioration during storage. The
refining of sugar thus treated is more economical
in respect of purifying materials and time than in
the case of untreated raw sugar.—J. H. L.

Sugar-cane and similar materials; Treatment of
•. F. H. Lindenberg, Assr. to The Jeffrey

Manufacturing Co. U.S.P. 1,369,180, 22.2.21
Appl., 13.1.16.

FOR the complete extraction of the juice the cane is
thoroughly disintegrated so as to form a homo-
geneous pulp from which the fibrous matter is
afterwards separated. The disintegration of the
cane may be carried out in stages.—J. H. L.

Sugar-heets; Process of making a palatable syrup
from . S. F. Sherwood. U.S.P. 1,370,372.
1.3.21. Appl., 19.5.20.

ScOAR-BEBTS are heated in water and the extract,
separated from the solid matter, is heated at about
109° 0. in an autoclave for 1 lir., in the course of
which considerable quantities of steam are blown
off at intervals of about 15 mins., whereby objec-
tionable flavouring substances are eliminated.

—J. H. L.

Sugar; Manufacture of direct from the juice.
E. Delafond. U.S.P. 1,371,997, 15.3.21. Appl.,
24.7.20.

’ ! > PP .

ScGAH juices and syrups are purified by passing
them, between electrodes, and at the same time
keeping them in sufficiently rapid motion to prevent
any substantial deposition on tho electrodes.

—J. H. L.

Sugar; Counter-ciirrent apparatus, in particular
for the extraction of plant slices containing .

Maschinen und Werkzeugfabr. A.-G. vorm. A.
Paschen. G.P. 331,129, 17.12.19.

In apparatus with separating chambers for the
temporary separation of the liquid from the slices

by means of overflow walls, according to G.P.
267,133, 269,925, and 278,067 (cf. U.S.P. 1,077,296
and 1,134,152; J., 1913, 1123; 1915, 667), the
separating chambers are provided with a wide oub
let orifice for the liquid. There is no danger of

slices entering through this orifice, owing to the
strong counter-current of liquid.—J. H. L.

Sugar for consumption; Production of from
massecuites and their drainings, A. Muller.
G.P. 329,890, 17.1.20,

The boiling of the massecuite is arrested at a
higher moisture content than usual, and it is

'brought to the density necessary for satisfactory

centrifuging by adding, either in the vacuum pan
or preferably in the cooler, dry or moist sugar,
massecuite of low moisture content, or a mixture
of grainy sugar and thick syrup or the latter alone.

The Btroi^ly coloured solutions obtained in boiling

out or steaming out the evaporating plant are
worked up separately. With careful working,
sugars for direct consumption may be obtained
even from second products without re-melting.

—J. H. L.

Molasses; Process for the desaccharification ol
. A. Grantedorffer. G.P. 330,640, 11 4 on

Addn. to 311,212 (J., 1919, 550 a).

The addition of recond syrup and dissolved sugar
to first products in the vacuum pan may be made
before the formation of grain in the latter. The
whole of the centrifugal runnings from first product
sugar may be added to the next charge of first
syrup, the major part being added before the
formation of grain and the rest at the close of the
boiling process.—J. H. L,

Soot fruits ll)eetroots];Method for extracting juices
from . 0. Mengelbie]^ Assr. to the Chemical
Foundation, Inc. U.S.P. 1,372,891, 29.3.21
Appl., 11.5.14.

See F.P. 470,980 of 1914; J., 1915, 192.

Sugar beets. G. P. 324,641 and 325,392. See XIX a.

XVIIL-FERHENTATION INDDSTWES.

Barley; Harvesting, storage and drying of .

A. Ciiiss, W. Kluger, and V. Koudelka. Z. ges.

Brauw, 1921, 4—18.

Experiments similar to those of 1913 (J., 1921, 22 a)

were carried out in 1914 with the same kind of

barley. Owing to difference in weather and other
conditions the 1914 barley was drier and richer in

starch and extract than the 1913 cro^, and its

germinative power developed much more rapidly.
By deferring the harvesting of the grain until it

was “dead ripe’’ (a w'eek after it had attained
“ full ripeness ”) the brewing quality of the barley
was found to be improved. The advantages of

drying the grain artificially, although well marked,
were much less so than in the case of the previous
crop, and were practically the same whether the
drying was carri^ oul immediately after threshing
or after 6 weeks’ storage. Storage in the ear proved
less advantageous than in the earlier experiments.

—J. H. L.

Hops; Drying of . A. H. Burgess. J. Inst.

Brew., 1921, 27. 180-184.

To obtain data respecting the influence of various
factors on the drying of hops under practical con-
ditions, 11 kilns of various types were visited and
records were made of 15 castings. The data thus
obtained are tabulated. The depth of the hops on
the kilns varied from Hi to 19 ins., artificial

draught being used in most cases for the deeper
loadings. The average temperature throughout the
process ranged from 57° to 84° C., the most usual
being labout 70° C. The highev'ft maximum recorded
was 103° C- and the product in this case was con-

sidered satisfactory. The time required to complete
the drying varied from 8i to 15| hrs., average

101 hrs. The time taken does not depend solely on
temperature, depth of load, and moisture-content of

the hops. Hops wet with rain dried in some cases

aa rapidly as those picked in fine weather, and some
ousting 'at comparatively high temperatures dried

more slowly than others worked at a lower tem-
perature. The most important factors are probably
temperature and air supply, but the latter could not

be estimated with any approach to accuracy.

—J. H. L.

Yeasts; Break of . H. Liiers and R. Heuss.
Z. ges. Brauw., 1921, 18—22.

The flocculation or “ break “ of yeast, in aqueous
suspensions, is closely related to the viscosity of the

suspensions. Calcium or cerium chloride in-

creased the viscosity and promoted flocculation to

a much greater extent than e^imolecular propor-

.tions of potassium chloride. The viscosity of 12%
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suspensions of washed livi^ yeast varied greatly

with the reaction of the liquid, attaining a very
well^leflned maximum point when the reaction was
slightly acid (pn = about 4), and this point corre-

sponded also with the maximum of flocculation.

Similar suspensions of yeast killed by chloroform

or heat showed no flocculation, and their viscosities

were relatively low and varied to only a slight ex-

tent with the reaction of the liquid.—J. H. L.

Jfeosf,’ Cultivation of in solutions of purified
nutrients. M, B. MacDonald and E. V.
McCollum. J. Biol. Chem., 1921, 45, 307—311.

It appears probable that yeast can synthesise the
growth-stimulating principle known as vitamin B
for purposes of its own growth.—J. C. D.

Irnii; Determination of in wines. L. Mathieu.
Ann. Chim. Analyt., 1921, 3, 106. (Cf. Malvezin
and Rivalland, J., 1921, 316a.)

The author prefers the colorimetric method, using
potassium thiocyanate; the ash of the wine is

dissolved in warm 10% sulphuric acid any ferrous

iron oxidised by the addition of a few drops of

nitric acid, and the solution then treated with
thiocyanate.—W. P. S.

Sulphite spirit; Acetaldehyde content of R.
Sieber. Chem.-Zeit., 1921, 45, 349—350.

The quantity of aldehyde present in sulphite spirit

is proportional to the amount of sulphurous acid

in the wort before fermentation; with an SO,
content rising from 0'132 to 0'330 g. per 100 c.c.,

the aldehyde Increases from 0'044 to 0'220 g. per
litre of spirit. The SO, content does not alter
appreciably during fermentation, and the portion
which is presumably combined with the aldehyde is

resistant to oxidation by aeration.—W. P. S.

.i’otohacter. Kayser. See XVI.

Toxicity cf phenol towards yeast. (1) Fraser. (2)

Fulmer. See XIXb.

P.ATE.NIS.

Barley; Process for vewoviny fe.sfinic acids and
their compounds from, . Nathan-Institut

A.-G. G.P. 330,341, 24.5.17. Addn. to 327,498

(J., 1921, 235 a).

B.ielet is treated in the steep with dilute alkalis

to dissolve the testinic acid, and then completely
freed from the latter by washing. The treatment
improies the flavour, head-retaining power, and
stability of beer produced from the barley, and also

renders low-grade barleys suitable for brewing. It

may be applied also to oats.—J. H. L.

Glycerin; Production of hy fermentation. \.

Koch. G.P. 331,694, 20.11.17.

Sugar solutions of high concentration, e.g.. 40%,
are fermented by large quantities of yeast, and
alcohol is removed either continuously by means of

a vacuum or from time to time by distillation under
reduced pressure. The yield of glycerin amounts
to at least 15% of the sugar fermented.—J. H. L.

Adhesive for ielts and the like Ifroni fermentation
residues']. H. Haselberger. G.P. 328,881, 31.7.18.

Residues from the distillation of fermented liquids,

containing glycerol and other hygroscopic sub-
stances, are treated with a protective agent against
rust and made into a syrup with water or other
liquid.—J. H. L.

Alcohol distillation. F.S.P. 1,372,465. See IIa.

Sugar beefs. G.P. 324,641 and 325,392. See XIXa.

XIXa.-FOODS.

Milk; Vitamin content of . p. G. Hopkins.
Biochem. J., 1920, 14, 721—724.

The author has repeated and confirmed the results
of his earlier experiments on the influence of the
vitamins in very small quantities of milk on the
growth of rats {cf. J. Phvsiol., 1912, 44, 425)

—J. C. D.

Vitamin .4 in butter; Effects of heat and aemtion

I4***"2' 733
^ ^ Hopkins. Biochem J., 1920,

The refining processes ordinarily employed for
ground-nut (arachis) oil and palm kernel oil do not
appear to affect the amount of vitamin present,
which IS very small. The vitamin present in butter
tat 18 not appreciably destroyed by heat alone at
temperatures up to 120° C., but is readily rendered
inactive by aeration of the hot fat. The vitamin
w-onid appear to be a substance prone to oxidative
change.—J. C. D.

Buffer; Effect of heat and oxygen on the nutritive
wine of . J. C. Drummond and K. H
Coward. Biochem J., 1920, 14. 734—739,

The vitamin in butter is rapidly destroyed bv
contact with air at high temperatures. Destruc-
tion occurs at temperatures as low as 37° C. if
contact with air or oxygen is extensive. (Cf. supra.)

-J. C. D.

Vitamin A in fats; Action of ozone on . S. S
Zilva. Biochem J., 1920, 14, 740—741,

The vitamin A in butter and cod liver oil is rapidly
destroyed by exposure to ozone. (Cf. supra.)

—J. C. D.

lard; Nutritive value of . J. C. Drummond,
J. Golding, 8. S. Zilva, and K. H. Coward.
Biochem J., 1920, 14, 742—753. (Cf. J., 1921,
81 T.)

The pig resembles other animals which can store
up the vitamin A in their body fats, but this is only
effected when the diet contains ample amounts of
that factor. Fat derived from grass-fed pigs is

fairly rich in the vitamin, but the amount may be
con,siderably reduced by the processes of lard manu-
facture, wliich frequently involve contact of the hot
fat with air.—J. C. D.

V'tiam'in A; Differentiation of from yellow
plant pigments. M. Stephenson. Biochem. J,.
1920, 14, 715—720.

The author confirms Drummond's observation (J.,
1919, 435 a) that the vitamin A is not one of tlie
lipochromes. Butter fat filtered through charcoal
loses its pigment, but retains the vitamin.—J. C. D.

Diets free from vitamin .I; Critique of experiments
with . T. B. Osborne and L. B. Mendel. J
Biol. Chem., 1921, 45, 277—288.

A GENERAL discussion of tile technique employed for
testing substances for the presence of the vitamin
A, with especial reference to the divergent results
obtained by different workers.—J. C. D.

Hay; BesuJts of investigation info the self-heating
of . G. Laupper. Laiidw. .Jahrb. Schweiz,
1920, 34, 1—54. Ciiem. Zentr., 1921, 92, I., 162-
163.

The view put forward is that tlie moisture from
withered hay in a stack is able to activate the
oxidases present in dried green hay with conse-
quent chemical action and heat evolution. Micro-
organisms play no part in the process. The follow-
ing sequence of events was ascertained; At
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20®—35®, activation of the oxidases, commencement
of heating; at 35®—45®, caramelisation of sugar; at
45®—70®, evolution of ammonia and formic acid ; at
60°—70®, acceleration of the exothermic reaction;

at 70®—90®, decomposition of pectins, pungent
odour

;
at 90®—100®,^rat decomposition of protein,

formation of hydr<^en sulphide and furfural; at
110®—170°, formation of nitric acid by oxidation of

ammonia, explosive union between ammonium
nitrate and caramel carbon; at 170°—250°, rapid
progress of the exothermic reaction

;
at 250®—^280®,

decomposition of cellulose and protein, formation
of hydrogen sulphide and furfural, ignition of pyro>
phoric iron; at 300®, region of inflammability
through access of oxygen; at 320®—340® C., final

decomposition of carbohydrates, formation of fur-
fural and pyrophoric manganese. The injection of

carbon dioxide into the stack does not remove the
danger of fire.—J. H. J.

Reducing sugars in milk etc. Shaffer and Hart-
mann. See XVII.

Lactic acid in baking powder. Hartwig and Saar.'
See XX.

Patents.

Concentration of fruit juices in the manufacture of
grape honey and fruit syrups; Process and
apparatus for the . E. Barbet et Fils et Cie.

E.P. 135,175, 6.11.19. CJonv., 9.11.18.

Fob the economical concentration of fruit juices in

vacuum multiple-effect apparatus, the different

effects are used for different juices according to
their sensitiveness to heat. Thus the first effect

may be used for sulphured juice from white grapes
which, for the end in view, is not injured by boiling

at 70® C. or above, whilst the second effect is used
for the more sensitive juice from red grapes, which
would be impaired by boiling at temperatures above
55® C. Eacn effect may comprise more than one
evaporator, and the concentration of each juice may
be carried out in two stages between which the
juice is allowed to cool and deposit tartar. An
arrangement of apparatus for carrying out the
process is described.—J. H. L.

Fruit and other vegetable matter ; Method of and
apparatus for the extraction of juices^ pectin, and
the like from . J. Nicholson. E.P. 159,311,

i

24.11.19.

Pomace or other suitable material, preferably freed
from sugar, is introduced into a strainer immersed
in water, and simultaneously heated and agitated,

^•9-, by injection of steam, to obtain an extract
suitable for use in the manufacture uf jam. The
apparatus comprises a bag-shaped strainer of

copper gauze, suspended in a pulp container, which
is provided with a steam-tight cover and may be
fitted with perforated steam' pipes around and
within the strainer.—J. H. L.

Mith food. C. S. Townsend. E.P. 169,362, 10.12.19.

Liquefied jelly obtained from Chondrus crispus

(Irish moss) is emulsified with whole-cream milk,

and the product is dried.—J. H, L,

Food and food products; Preparation of . J. G.
Goodhue and H. L. Tnibe TJ.S.P. (a) 1,365,909
and (b) 1,365,910, 18.1.21. Appl., 4.10. and
19.11.17.

(a) a drying chamber is provided with passages for

conveying a number of air currents over material
to be dried and back again. Means are provided
for inducing the air currents and for heating them
independently of the drying chamber. Mechanical
means are provided within the chamber for keeping
the foodstuff moving forward daring the proc^.
(b) a drying chamber is divided into smaller cham-
bers by transverse partitions. Each chamber con-
tains a receptacle for the material to he dried with

its end placed at the transverse partition, which is

provided with openings placed alternately on oppo.
site sides of the recept^les and forming passages
between adjacent chambers, so as to provide a path
for a drying current across the receptacles. An air
current is circulated by means of a blower at one
end of the main chamber and a heater at the
opposite end.—J. H. J,

Flour and other cereal products; Process of bleach-
ing and maturing . J. C. Baker. IJ.S P
1,367,530, 8.2.21, Appl., 14.2.20.

Nitrogen trichloride gas is passed through the
flour,—J. H. J.

Coffee extract; Method of making water-soluhk
and the product. Method of citing segn-

gated aromas to coffee extract. B, S. Pratt and
C. W. Trigg, Assrs. to J. E. King. U.S.P
(A) 1,367,715 and (b) 1,367,716, 8.2.21. Appl.;
31.5.18.

(a) The aroma is separated from a coffee infusion
and is brought into contact with lactose which
absorbs it. infusion is evaporated to drynese
and the impregnated lactose is mixed with the

residue, (b) A coffee extract is sprayed with a

solution of coffee aroma in a volatile solvent.

~J. H. J.

Aromatic and flavouring constituents; Process for

recovery of . Process for recovery of escaping
oromw of food etc. Recovery of aromas etc,

escaping during comminution of coffee-beans.

C. W. Trigg, Assr. to J. E. King. B.S.P.
(a) 1,367,724, (b) 1,367,725, and (c) 1,367,726,
8.2.21. Appl., (A, b) 19.11.17, (c) 31.5.18.

(a) An infusion of roasted ground coffee is

evaporated to dryness, the vapour given off being
condensed. From the condense product the oaffeol

is separated by a solvent and is added to the coffee

extract, the solvent being subsequently removed,
(b) A coffee infusion is evaporated in a vacuum, the

vapours condensed, and the caffeol extracted. The
chamber is then exhausted and the gases passed
into a closed ch^ber where they are compressed
above atmospheric pressure and passed through a

caffeol solution, and then passed into a coffee

extract chamber under pressure. When the mitract
has absorbed the caffeol solution, the pressure is

reduced and the solvent allowed to escape.

(c) Boasted coffee beans are ground in a closed

chamber from which air is excluded. An inert gas

is passed through the chamber to remove the aroma
and brought into contact with a water-soluble coffee

extract, which absorbs the aroma.—J. H. J.

Stei dicing milk and other liquids; Process and
apparatus for 0. Lobeck, Assr. to The
Chemical Foundation. IJ.S.P. 1,369,345, 22.2.21.

Appl., 18.2.15.

The milk, by a rotary device, is formed into an

extremely thin layer, and in this condition is

heated under reduced pressure at a temperature
below its boiling point. (Cf. G.P. 306,924; J ,

1918, 669 A.)—J. H. L.

Drying food products and other materials;
Apparatus for dehydrating or . W. D.

Edwards. U.S.P. 1,369,411, 22.2.21. Appl,
26.2.19.

The apparatus comprises a number of independent
chaml^rs arranged side by side, perforated sup-

ports for the material to be dried exlending
diagonally across the chambers so as to divide each

into two compartments larger at one end than the

other, and. means for introducing air into all the

chambers at one end, for controlling the air-inlet of

each chamber, and for introducing moisture into

the air at the inlet ends of the chambers.
—J. H. L.
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vuh’ Food obtained from and procees of

maUng the same. 8. Satow. U.8.P. 1,370,049,

1 n 01 AddI.. 5.5.17.

The cooked residue from the manufacture of fish oil

15 crush^ or ground to a paste, dried in vacuo

below 50° F. (10° C.), ground to powder, and sub-

jected to the action of a proteolytic enzyme, after

which the soluble protein is extracted with water,

evanorated in vacuo at a low temperature, and

powdered.—J. H. L.

Fvavorated vegetables; Method of preparing .

P S Wittenberg, Assr. to The Pacific Evapora-

terCo. U.S.P. 1.372,112, 22.3.21. Appl., 17.4.19.

The vegetables are sliced, the cut surfaces sub-

jected to the abrasive action of a jet of fluid of

such force and so directed as to remove the free

substances exposed by the slicing, and the slices

then dehydrated.—A. de W.

Polirnrv vroduet. Edible oil material and process

of producing same. C. Ellis. U.S.P. (a) 1,372,614

and (a) 1,372,615, 22.3.21. Appl., 25.1.19 and

24.4.18.

(a) a food product (nut butter) of a consistency

about that of butter is produced by mixing several

oils (coconut and peanut oils) together and com-

pletely hydrogenating them with the aid of a

catalyst, (n) A product of lard- or hutter-like con-

sistency is formed from a mixture of a normally

liquid nut oil, hydrogenated to a hardness at least

as great as that of tallow, with a substantially

greater amount of an unhydrogenated nut oil

having an iodine value below 25 and a saponifica-

tion value above 240.—B. M. V.

Sugar beets; Process for purifying and deodorising

comminuted . Betavit-Ges. m.b.H. G.P.

(a) 324,641, 14.12.17, and (a) 325,392, 12.11.18.

(a) Steam at 100°—104° 0. is passed through the

material until the flavour and odour of beets have

been removed. The product has a pleasant vanilla-

like odour and may be used for the production of

beer or other beverages. Sugar beet flour may be

obtained by atomising and desiccjiting the juice,

and the slices, separated from the juice, may be

used for the preparation of foodstuffs or fodder,

(a) A current of dry gas, e.g., air or carbon dioxide,

is employed instead of steam, whereby dilution of

the material is avoided.—J. H. L.

Maize meal or maize grits; Hemoval of bitter

substances from . P. Schuffelhauer and O.

Fauser. G.P. 328,425, 1.11.16.

The material, enclosed in a bag or similar con-

tainer, is treated several times with boiling brine

and then allowed to cool and taken out of the con-

tainer. The skin which has formed on the surface

is removed and the material ground and dried in

hot air. The maize oil may be extracted from the

brine and the skin.—J. H. L.

Fodder grasses; Process for rendering withered

stable by spontaneous fermentation. “ Herba ”

A.-G. G.P. 328,781, 31.5.17. (Of. G.P. 305,562;

J., 1918, 960 A.)

In order to secure uniform fermentation throughout
the whole mass of fodder, the layers of which are

exposed to the cooling influence of the floor, walls,

.and roof of the containing chamber, the fodder is

treated with lactic bacteria; usually 150—180 c.c.

of a pure culture in whey is sufficient for 1 cb. m. of

fodder.—J, H. L.

Straw; Process for the preparation of digested——

,

in which the production of waste liquors and
losses by washing are avoided. W. Thomann.
G.P. 328,782, 16.5.18.

The alkaline digested straw is neutralised with sour

I

whey, sour buttermilk, or sour skim milk. The
I
lactates formed improve the flavour of the fodder.

I

-J. H. L.

Straw (e g., from cereals o* leguminous plants);

Production of fodder from by digestion with
ammonia. E. Beckmann. G.P. 332,363, 25.2.19.

The comminuted straw is digested below 80° C.
with aqueous ammonia, preferably of 0'5—8% con-
centration, or with equivalent quantities of ammo-
nium salts or mixtures which produce ammonia.

-J. H. L.

Fodder from straw; Preparation of a —— . Ver-
edelungses. fiir Nahrungs- und Futtermittel
m.b.H. G.P. 333,746, 29.3.18. Addn. to 305,641
(J., 1919, 789 A).

The straw is digested with a solution of an alkali

sulphide, with or without the addition of an alkali
hydroxide instead of with an alkali solution as de-
scribed in the chief patent.—L. A. C.

Fruit and vegetable refuse of dll kinds; Complete
utilisation of . Malz- und Nahrextrakt-
Werke A.-G. G.P. 331,005, 9.6.18.

Waste materials such as pea shells, banana skins,

and the like, are crushed and then extracted by
boiling and pressure if necessary. The extract is

concentrated and employed as a foodstuff and the
residue is further digested with alkalis in order to

obtain a liquid cattle fodder and a fibrous residue.

Fibres thus obtained from a^aragus waste can he
used for textile purposes.—J. H. L.

Quinoa; Preparation of a food product rich in pro-
tein from . E, Heilmann. G.P. 331,547,

11.8.18.

A FOODSTUFF and also an oil and saponin are ob-
tained by drying the finely ground material below
60° C., extracting with dry ether or other
fat solvent, and then treating the residue with
alcohol, e.g., methyl alcohol, at 60° C. or under to

extract the saponin.—J. H. L.

Bread; Process for increasing the yield of ——

.

E. C. Sutherland, Assr. to Naaml. Vennoots.

Ind. Maatschappij v.h, Noury en v.nn dor Lande.
U.S.P. 1,372,842, 29.3.21. Appl., 18.9.17.

See E.P. 115,410 of 1917; J., 1919, 266 A.

XIXb -WATER PDHIFICATION; SANITATION.

Water arudysis. Betermination of hardness. L. W.
Winkler. Z. angew. Chem., 1921, 34, 115—116.

The following modification of Wartha’s method is

recommended: 100 c.c. of water is treated with

2 drops of methyl orange solution and the
“ alkalinity " is titrated with N/10 hydrochloric

acid. The mixture is then transferred to a 200 c.c.

cylinder, 50 c.c. of lV/10 sodium hydroxide-sodium

carbonate solution is added, and the whole diluted

to 2(K) c.c. After about 24 hrs., 100 c.c. of the clear

solution is drawn off and the excess of alkali is

titrated with NfW hydrochloric acid.—W. P. S.

Wafer analysis. L. W. Winkler. Z. angew. Chem.,

1921, 34, 143.

To effect saving in the use of ethyl alcohol, soap

solution for the determination of hardness in water

may bo prepared with propyl alcohol, the palmitic

acid or oleic acid being dissolved in this solvent

and neutralised with potassium hydroxide solu-

tion. Directions sre also given for the determina-

tion of calcium and magnesium in waters.

—W. P. 8.

0
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Phenol and phenol tali solutioni; Meihylene hlue

as an indicator of the toxicity of towards
yeast. C. G. Fraser. J. Phys. Cnem., 1921, 2S,

1—9.

SoLCTions of phenol and of phenol and sodium
chloride, which are in equilibrium with solutions of

phenol in toluene or kerosene (tf. J., 1920, 799 a),

are isotoxio with these towarfs yeast cells it

ability to stain with methylene blue be adapted as
a criterion of death. If, however, inability to form
colonies on wort-agar be taken as indication of
death, the solutions containing sodium chloride are
more toxic. The inability to form colonies on wort-
agar seems to mark an earlier stage in the loss of
vitality, and the time it takes to reach this stage
seems to depend on other factors than the tempera-
ture and chemical potential of the phenol in the
solution, amongst them the osmotic pressure of the
toxic liquid.—J. C. K.

phenol^ Effect of alcohol on the toxicity of
toward yeast. E. I. Fulmer. J. Phys. Chem

,

1921, 25, 10—18. {Of. supra.)

Ye.\8T cells derived from one original cell, and
grown under the same conditions in wort, may show
very different degrees of resistance to phenol.
When wort is seeded with yeast, the first evidence
of the fermentation is the formation of white flecks

or foam on the surface. The time at which these

flecks appear is quite definite. After this first

stage, another is reached of active fermentation;
whUe, in a third stage, the fermentation grows
slower and finally ceases. When the alcohol pro-

duced by ferment.ation has reached a certain con-

centration, the cells are much more resistant to

phenol than normal cells. If alcohol is added to

the wort before seeding with yeast, the formation
of abnormal “ resting cells,” which appear only in

the third stage mentioned above, is hastened. By
taking as a criterion of death the inability to grow
coloniee on wort-agar, it was found that a solution
containing water, phenol, and 3'75% of alcohol is

more toxic to normal yeast cells than a chemically

equivalent solution without alcohol; but if, on the
other hand, the ability to stain with methylene
blue is taken as a criterion, the solutions are found
to be equally toxic. Immersion in 8% solutions of

alcohol in water increases the number of cells

capable ol staining with methylene blue, and, con-

sistently with this, a solution containing phenol,
water, and 7'5°4 of alcohol increases the percentage
of stained cells more rapidly than a chemically
equivalent solution of phenol in water.— J. C. K.

Strawioard factory waste waters. Hermann.
See V.

Patents. .

Water; Apparatus for separating gases, iron,

vruinganese, and ether hardening admixtures
from . H. Wehner. E.P. 7272, 14.5.lk

The water in a finely divided state is mixed with
air in a chamber under partial vacuum, the air

serving to absorb deleterious gases and being 'then

separated together with such gases. The admix-
ture of the air and water is effected in a “ dif-

fuser,” comprising a rotor having blades which
work between fixed blades in a casing through
which the water is drawn by suction, a suitable

quantity of air being admitted through numerous
small orifices in the circumference of the diffuser.

From the diffuser the aerated water passes to a

chamber under partial vacuum where the add^
air is again separated from the water, which is

then drawn through a strainer (comped of slag

or of a substance which, if desired, will effect the
separation of iron etc.) by means of a centrifugal

pump on the same shaft as the rotor of the dif

fuser, and delivered to a suable tank. If desired

a pipe having a series of constrictions, or closely

packed with balls, and provided with a porons cell

through which air may be forced, may be interposed
between the diffuser and the vacuum chamber.

—G. F. M.

Water; Process for the sterilisation and purification

of [by means of decolorising carbon]
J. N. A. Sauer. E.P. 155,610, 20.6.19.

Water is treated with finely divided decolorising

carbon, such as Eponit or Norit, which has pre
viously been subjected to the action of alkalis

ar.d/or acids and/or high temperatures; e.g., the

carbon may be heated with dilute sodium hydroxiii
or ammonia solution, then with dilute hydrochloric
or other volatile acid, and finally heated alone to

1200° C. or above.—J. H. L.

TFafcr; Treatment of for softening, sterilising,

and like purposes. H. J.Magrath. E.P. 168,498,

13.9.20.

The plant consists of a tank divided into two parts,

the lower of which contains a filtering medium, such

as natural or artificial zeolite, and the upper a

chamber for a regenerating solution with a remov-
able filter and a ball cistern. The two parts of the

t.ink are connected by pipes with a cock which can

be oet so as to pass either the water to be treated or

the regenerating solution through the lower part.

The plant is connected with the main water supply

pipe in such a manner that it may be cut out of the

circuit without disturbing any of the connexions.

It is specially suitable for use in inhabited build-

in®. (Cf. E.P. 18,867 of 1914; J., 1915, 1030.)

-J.H. J.

SteriHsing liquids [irofer]; Process and apparatus

for applicable also to like operations. W.
Paterson. E.P. 168,578, 1.8.17.

Chloeine is passed through a measuring valve to

an absorber to which a regulated amount of water

is also admitted. The solution obtained accumu-

lates in a reservoir, from which it passes to a feeding

tank with a tapered outlet valve controlled by a

float resting in the main body of water to be treated

as it flows over a weir. In this way the flow of the

main body of water determines the amount of solu-

tion to be added. When the accumulation of

solution in the reservoir reaches a certain amount,

the supply of gas and water is automatically cut off

and is not resumed until the accumulation is

reduced again.—J. H. J.

IVnter; Process for the softening or purification oj

. B. F. Eushton. E.P. 158,620, 3.11.19.

A TANK with curved hofttom contains the water to

be treated. Electrodes of carbon, zinc, or iron arc

suspended from a bar across the top of the tank.

In the lower portion of the tank is an agitator

worked by an electric motor mounted above the

tank. A current of about 25 volts is passed through

the water for about 1 hr., after which the electrodes

are removed, slaked lime is introduced in the pro-

portion of 3 lb. to 1000 galls, of water, and the

agitator is set in motion for 10 mins. The water i.s

then allowed to stand tor about 1 hr. and is run off

through a valve in the lower portion of the tank.

The sludge is removed from the bottom of the tank

through a sluice valve. The process is suitable for

the treatment of any mineral water except sea

water.—J. H. J.

Water; Purification of by means of barium
carbonate and quicklime. H. Riesert G.m.b.H.

G.P. 3.83,994, 25.1.18.

Bahium carbonate is suspended in a rising column
of water which, at the moment when the reaction

between the barium carbonate and the snlphates

in the water is complete, is treated with qnicklime,
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which tends to prevent the fine particles of barium

sulphate from being carried ovm- with the purified

w’ater.—A. R. P*

Sewage and analogous liquids; Apparatus for the

purification of . Air distributing apparatus

connected with the purification of sewage and

analogous liquids. W. T. Lockett and A.

Ilerring-Shaw. E.P. (a) 156,816 and (b) 156,817,

11.8.17.

(a) An aerating device for the .aeration of sewage

consists of one or more revolving arms made in the

form of a sector of a circle and projecting hori-

zontally from a central pivot in a treatment tank.

The arm is of hollow section and its upper .surface

is of porous material. It is supplied with com-

pressed air from a central shaft or otherwise. The

upper surface of the arm may be of a continuous

flat forth or may be composed of units of circular or

other shape, graduated in size so as to give a

sufficient air discharge at any position between the

centre of rotation and the extremity of the arm.

In another form, the arm consists of a pipe with

a series of short branch pipes from its upper side

terminating in flat circular air chambers with

porous upper surfaces of graduated diameter

according to their distance from the centre of

rotation, (a) In order to lift deposited solids from

the floor of the tank and bring them into the sphere

of action of the air supply, the advancing side of

the rotating arm is made with an inclined surface,

sloping forwards from above downwards.—J. H. J.

Parasiticide for plants and animals. Farbenfabr.
vorm. F. Bayer und Co. G.P. 333,327, 4.7.19.

The parasiticide consists of .an ether containing at
least one aralkyl group, sucb as dibenzyl ether,

i

chlorobenzyl ethyl ether or xylyl phenyl ether. The
ethers may be used in tbe liquid or vapour form,
as pastes, absorbed in a porous powder, in soaps

I

or ointments, or as solutions in alcohol or ethyl
I
acetate, if necessary also in admixture with other
substances.—A. R. P.

Phenols; Preparation of solid mixtures [dtsin-

fectants] soluble in water unit containing .

Chem. Fabr. von Hevdeii, G.P. fel,583,

23.3.13.

Solid, insoluble or only slightly soluble complex
compounds of phenols with alkali salts of the same
or other phenols, are mixed with such solid salts of

organic acids as yield aqueous solutions capable of
dissolving phenols. Tbe products dissolve readily
in water and yield clear solutions possessing only
slight alkalinity, and such alkalinity may he
avoided by incorporating with the original mixture
a solid acid or acid salt which forms with the free
alkali a salt exerting a solvent action on the
phenols.—J. H. L.

Faitg matter from garbage. U.S.P. 1,372,479. See
XII.

Fumigant paint. U.S.P. 1,373,499. See XIII.

Treatment of seeds. G.P. 327,310. See XVI.

ll’osfe water from gas-works and tanneries; Process

for rendering innocuous . C. Bozenhardt.

G.P. '333,703, 14.3.19.

AMMONiAC.tL waste water from gas-works is allowed

to mix with the waste water from chrome leather

tanneries containing salts of chromium, in order

to recover the latter as chromium hydroxide and to

rimder the resulting liquid safe for direct discharge

into a river.—A. R. P.

Insecticides, fungicides, animal dips; Materials for

use as and like purposes. A. E. Hawker.
E.P. 160,511, 15.12.19.

Light wood oil, obtained by the redistillation of the

tarry layer formed by the controlled distillation of

hard woods at an initial temperature of 300® F.

(about 150® C.), raised subsequently to 800® F.

(about 430“ C.), is used in combination with soap or

other emulsifying agent, in tablet, powder, or liquid

form, as an insecticide, fungicide, etc. The fraction

of the distillate employed is preferably that col-

lected up to the point at which the sp. gr. reaches

about 0'98, but other fractions may be used if

desired. A maximum of 50% of kieselguhr, fuller’s

earth, or other absorbent is used in inakiug the

powder form of the preparation, whilst water,

glycerin, or other solvent is employed for the liquid

form.—G. F. M.

Sheep dips and cattle washes. J. McDougall and
F. Howies. E.P. 160,597, 7.1.20.

A FLUID sheep dip or cattle wash containing a high

concentration of sodium arsenite is prepared by dis-

solving arsenious oxide in one-fourth or more of

its weight of sodium hydroxide in concentrated
aqueous solution, adding a colloid, such as hydro-
lysed starch or glue, casein, or soap, to the extent
in the case of the hydrolysed starch of about one-

twentieth of the weight of the arsenic, and
evaporating the whole to a concentration of or
more of arsenious oxide. The mixture remains
quite fluid on cooling and can be more easily diluted
to the required strength for use than concentrated
sodium arsenite preparations in the solid form.

—G. F. M.

Purifying liquors, E.P. 1.5.5,609 and 155,611. See
XVH.

XX.-0BGAmC PBOODCTS; MEDICINAL

SUBSTANCES; ESSENTIAL OHS.

Antipgrme; Compounds of with mercury, E.

Oliveri-Mandala. Gazz. Chim. Ital., 1921, 31, I.,

125—130.

Antipybjne (1 mol.) combines readily with unstable

mercury compounds (1 mol.), such as HgCl.OH,
Ugl.OH, and HgCT.NH,

;
the antipyiine apparently

behaves as an iinsaturateil compound, the nitrogen

atom joined to a methyl group uniting with the

negative portion of the added molecule. Pyram-
idone (diiuetliilainiuoantipyrine) combines with

mercuric chloride, but not with Hg(OH),, HgCl.OH,
or HgCl.NH,, replacement of the methinic hydrogen

of the antipyriue molecule by the dimethylamino-

group present in pyramidone evidently dffitroying

the niobility.of arrangement of the valencies of the

nucleus. (Cf. .I.C.S., May.)-T. H. P.

Sweetening materials; Cyclic imide ethers of di-

glycotlic acid as , M. Sido. Ber. deuts.

Pharin. Ges., 1921, 31, 118—129.

Whilst the substitution of tbe imino hydrogen in

saccharin by alkyl groups entirely destroys the

sweetness of that substance, the position is com-
pletely reversed in the case of diglycolimide, which,

though itself tasteless, yields alkylimides of the

general formula
,CH,-CO,

0( >NR
\CH,C0/

increasing in sweetness with an increasing number
of carbon atoms in the alkyl group up to a maximum
iu the N-propyl derivative. The aryl derivatives

on the other hand are almost tasteless. The sub-

stituted imides were prepared by heating the acid

alkylamine or arylamine diglycollatcs in a vacuum,
whereby water was expelled, and the residual imide

ivas purified by distillation under reduced pressure
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iuid crystallisation if necessary from absolute

alcohol. Diglycolmet^limide and di^yeolethyl-

imide are solid crystalline substances, whilst the N-
propyl- and N-butylimides are colourless, oily

liquids having an intensely sweet taste. AU four
substances are extremely hygroscopic, and as they
are rapidly reconverted by the action of water into

the tasteless aJkylamine hydrogen diglycotlates, they
can have no practical application as sweetening
agents. (C/. J.C.S., Juno.)—G. F. M.

Catalysts^ Influencing of the aciicity of . II.

Reduction of acid chlorides to alcohol and ester.
K. W. Rosenmund, F. Zetzsche, and F. Heise.
Ber., 1921, 54, 638—647. (Of. J., 1921, 321 A.)

The reduction of benzoyl chloride with the aid of
uninfluenced catalysts leads mainly to the produc-
tion of hydrocarbons. In the presence of sulphur-
nitrogen compounds, aldehydes are formed. The
joint influence of toluene and xanthone causes
benzyl benzoate to be the main product. In xylene
solution, benzyl esters undergo reductive fission into
alcohol and toluene, which is, however, inhibited by
addition of the latter. Quinoline favours the pro-
duction of benzyl alcohol, dibenzyl ether being
formed simultaneously, (fif. J.C.S., June.)—^H. W.

Glyoxal; Preparation of by the action of
acetylene on gold chloride or bromide. K.
Kindler. Ber., 1921, 54, 647—649.

Gold is precipitated quantitatively from aqueous
solutions of auric halides by acetylene if the gold
content does not greatly exceed T6%. The acetylene
is converted into carbon dioxide (12%) and glyoxal
(about 86%), the hatter appearing to be the sole
organic product of the change. The finely^divided
gold can be readily re-converted into the halide by
treatment with chlorine or bromine.—H. W.

Oxalic acid; Volumetric determination of .

A. Abelmann. Ber. deut?. Pharm. Ges., 1921, SI,

130-131.

To the oxalic acid or oxalate solution in a 100 c.c.

flask, 30—40 drops of 5N nitric acid, and a measured
excess of N / 10 mercuric nitrate solution, containing
sufficient nitric acid to produce a clear solution, ere
added, followed by about 60 c.c, of saturated
potassium nitrate solution and sufficient water to
make 100 c.c. After standing for 15 mins., the
solution is filtered and an aliquot portion of the
filtrate titrated with N jlO ammonium thiocyanate
with ferric ammonium sulphate as indicator.

- 6. F. M.

Lactic acid; Detection of . L. Hartwig and R.
Saar. Chem.-Zeit., 1921, 45, 322. ,

About 0'2 c.c. of a solution containing not more
than 0'2% of lactic acid is mixed with 2 c.c. of
concentrated sulphuric acid, the mixture heated
at 100° C. for 2 mins., cooled, and treated with
2 drops of 5% alcoholic guaiacol solution; a red
coloration is obtained. Formic, acetic, malic,

benzoic, and salicylic acids do not give a coloration

with the test; citric acid yields a yellow, tartaric

acid a faint pink, and tannin a blackish-violet

coloration. To detect lactic acid in baking; powder,

the sample is moistened with water, acidified with
phosphoric acid, then mixed with sand and plaster

of Paris, and the mixture extracted with ether
;
the

residue obtained on evaporating the ethereal solu-

tion is diluted with water and tested as described.—W . P. 8.

Calcium soli; A new . L. Gaucher and 6.
Rollin. Comptes rend. Soc. Biol., 1921, 84, 303

—

304. Chem. Zentr.. 1921, 92, I., 662.

Bt the action of phosphorus tri-iodide on concen-
trated lactic acid a subetjfoe of the formula.

0,H,0,P, is obtained. It melts at 120° C., and h
converted by water into the tribasic dipropanoloi-
phosphorous acid, HO.P.(O.CH(OIl,).CO,H),. The
calcium salt of this acid, Ca,(C,H,0,P)„8H,0, is

very suitable for subcutaneous injection. In neutral
or weak acid solution it remains unchanged in the
cold, but in presence of alkali it is converted into in.

soluble calcium phosphite.—G. F. M.

Acetone; Action of ammonia on . T. 8. Patter-
son and A. McMillan. Chem. Soc. Trans., 1921
119, 269-271.

In the course of the preparation of diaoetonamine
from acetone and ammonia by the usual method,
what appears to be an interm^iate product of the

constitution,

CH..CO.CH..C(CH.)..NH.C(CH,)..NH„
was deposited in thin prismatic crystals when the

ammoniacal acetone was cooled in a freezing mix-

ture. The substance melts at 45° C., and behaves as

a di-acid base when titrated with hydrochloric acid

in aqueous solution. A monohydrochloride is pre-

cipitated when the ethereal solution is treated with

dry hydrogen chloride. . The substance readily de-

composes, and it is suggested that when the reaction

mixture is worked up in the usual way it is decom-

pceed by the treatment with oxalic acid into

ammonium oxalate and diacetonamine hydrogen

oxalate.—G. F. M.

Camphor; Reaction for distinguishing natural and

artificial . Utz. Farben-Zeit., 1921, 26, 1065.

Lenz’s hydrochloric acid reaction (J., 1911, 766) for

distinguishing between natural and artificial

camphor is untrustworthy, whilst the colour re-

actions with fuming nitric acid and sulphuric acid

observed by Zimmermann (Apoth.-Zeit., 1920, 35,

382) were most probably due to fortuitous im-

purities. The author recommends the vanillin-

hydrochloric acid and vanillin-hydrochloric-

sulphuric acid tests for distinguishing between
natural and synthetic camphor (cf. Bohrisch, J.,

1915; 1224). In cases where determinations of syn-

thetic camphor in natural camphor are required,

polarimetric examination should be resorted to.

—A. de W.

Patents.

Valeric acid and alkaline valerates; Manufacture
of . Darrasse Freres et Cie., and L. Dupont.

E.P. 137,064, 24.12.19. Conv., 3.12.18.

Salts of valeric acid are obtained by heating an
excess of amyl alcohol with sodium or potassium
hydroxide in an autoclave provided with an adjust-

able discharge valve for the escape of hydrogen at

235°—240° C. under 18 atm. pressure. When the

whole of the alkali has been converted into valer-

ate according to the equation C,H„0-|-NaOH =
CjH.OjNa-f2H„ the excess of amyl alcohol is dis-

tilled off in a current of steam, and valeric acid

is isolated from the resulting alkali valerate solu-

tion by the usual methods.—G. F. M.

Acetaldehyde from acetylene; Process for the

manufacture of . Chem. Fabr. Griesheim-
Elektron. E.P. 143,891, 27.5.20. Conv., 10.8.16.

In the conversion of acetylene into acetaldehyde in

presence of mercury compounds the catalyst is con-

tinuously regenerated in the absorption vessel itself

by an anodic oxidation process in which the re-

duced mercury forms the anode, the acid reaction

liquid the electrolyte, and mercury, lead, or plati-

num the cathode. The cathode may either be

arranged in a chamber closed by a diaphragm from
which the hydrogen is discharged, or it may be

placed without a* diaphragm in the acid reaction

liquid, the hydrogen which gradually accumulates

in the circulating gas being removed at intervals.

By this process hirger quantities of mercury salt,
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exceeding 10% of the weight of the acid reaction

liquid, can be employed, with a consequent increase

in the rate of absorption of the acetylene.

—0. F. M.

Sorneol; Manufacture of . Fabr. de Prod.

Chim. de Thann et de Muthonse. E.P. 144,604,

8.12.19. Conv., 12.6.19.

TcBProTlN* or crude pinene is heated with a

quarter of its weight of tetraohlorophthalic acid

in a reflux apparatus with continual stirring for

12 hrs. at 106°—108° C. The temperature is then

slowly raised to 140° C., at which it is maintained

for 6 hra. After cooling, the unatt-icked terpenes

are distilled off with steam or in a vacuum, and the

residue, which forms a glassy mass consisting of

dibornyl tetrachlorophthalate, is hydrolysed with

alcoholic sodium hjrdroxide. The borneol, precipi-

tated by the addition of water, is purifled by the

usual methods. It is optically active, and, unlike

the product obtained by the action of other organic

acids on pinene, it is quite free from isobomeol.

The yield may be as high as 18% of the crude
pinene used, and in addition there is a consider-

able quantity of pinene recovered, which, if de-

sired, can be returned to the manufacture. The
tetrachlorophthalic acid can be almost quanti-
tatively recovered.—G. F. M.

Uoiornyl ester and camphene; Conversion of
pinene compounds into a mixture of . L. G.
Wesson. U.S.P. 1,372,382, 22.3.21. Appl., 30.6.19.

Pinene hydrochloride or hydrobromide when heated
with a carboxylic acid in presence of not more than
5% of zinc is converted into a mixture of an iso-

bornjl ester and camphene.—G. F. M.

p-Aminophenol and of its 0-aXkyl ethers- Manu-
facture of derivatives of . E. Kolshorn.
E.P. (a) 145,614, 29.6.20. Conv., 13.6.19. (u)

155,575, (c) 155,576, 24.11.20. Conv., 12.12.19.

(a) Watep.-,soluble derivatives of p-aminophenol or
of its 0-alkyl ethers are obtained by their conver-
sion into N-dihydroxypropyl compounds of the
general formula,

RO.C.H*.NH.CH..CH(OH).CH,OH,
by causing the amino-compounds to react either
directly or in a neutral solvent with monochlor-
hydrin, or with epihydrin alcohol, in the former
case either with or without the addition of an alkali
hydroxide. Thus 22 gr. of p-annuophenol when
gently heated with 15 g. of epihydrin alcohol
(glycide) in benzene solution is converted into N-
dihydroxypropyl-p-aminophenol, m.p. 192° C.,
readily soluble in water, giving a solution which
^s a powerful reducing action on silver salts, and
is specially suitable as a photographic developer.
N-Dihydroxypropyl-p-phenetidine, m.p. 9.3° C., is

obtained by the action of a-monochlorhydrin (11 g.)
on p-phenetidine (14 g.) in presence of alcoholic
potassium hydroxide. It is easily soluble in water
and has valuable therapeutic properties, (b) The
same derivatives of p-aminophenol and its ethers
are obtained by condensing the bases with epi-
chlorhydrin, with or without the addition of a
neutral solvent, and treating the chloro-compound,
RO.C.H..NH.CH,.CH(OH).CH,C1, produced, with
the theoretical amount of alcoholic potassium
hydroxide.' (c) Instead of epichlorhydrin, oa- or
“p-dichlorhydrin may be used in presence of pyri-
dine or alcoholic potassium hydroxide to eliminate
the halogen acid, the chloro-intermediate product
being treated with alkali hydroxide as before to
eliminate chlorine.—G. F. M.

Glandular extractive product [from the infundi-
bular lobe of the pituitary gland']; Process of
rmnufacturing — . A. M. Glover, Assr. to
Parke, Davis and Co. U.S.P. 1,373,651, 6.4.21.
Appi., 3.3.13.

The gland is extracted with hot, acidified water.

insoluble material is separated from the solution,
and the active constituent is precipitated by
saturating the solution with sodium chloride.

—L. A. O.

Trihydroxyisopentane; Preparation of .

Farbenfabr. vorm. F. Bayer und Co. 6.P.
309,111, 12,8.17.

TRTHYnBoxYlsoPENTANB (dimethylglycorol) is ob-
tained by the oxidation of S-methylbutenol, or by
the saponification of the corresponding chlorine de-
rivative. It is a solid, m.p. 49° C., b.p. 122° C.,
and is more hygroscopic and more strongly bacteri-
cidal than glycerin.—B. V. S.

Anti-gonorrhcea preparation; Production of .

P. Bergell. G.P. 330,348, 1.4.19.

A CULTURE of gonococci is prepared under optimum
conditions at 36° C. and then the organisms are
killed by maintaining a temperature of 41°—42° C.
for a long time. The destroyed organisms are sus-
pended in physiological salt solution with the addi-
tion, if necessary, of a disinfectant. If the tem-
perature is raised to 45° C. the anti-toxic properties
of the culture are reduced.—H. J. H.

Ovaries and similar organs; Preparation of nitro-
genous compounds from . L. Seitz and H.
Wintz. G.P. 332,165, 25.1.16. Addn. to 320,857.

The method of the chief patent (J.,1920, 675 a), is

extended to the ovary and the placenta, the former
yielding a substance with a preventive effect and
the latter one with a loosening effect on menstrua-
tion. The latter substance may also be obtained in
pure form from the dried, powdered organ by ex-

traction with alcohol and chloroform.—B. V. S.

Glycerin substitute [from lactates], Chem. Fabr.
vorm. Goldenberg, Gcromont und Co. G.P.
332,167, 9.8.18. Addn, to 303,991 (J., 1920, 7S6 a).

Mixtures of alkali lactates with lactates of suitable
di- and trivalent metals are employed. Lactates
of calcium, zinc, and magnesium obtained in the
manufacture of lactic acid may thus be utilised,

H. L.

N-Alkyt-acylbomopiperonylamines; Manufacture of
. E. Merck, Chem. Fabr. G.P. 332,474,

26.3.12.

The alkali salts of N-a'cylhomopiperonylamines are
treated with alkylating agents. For example, by
condensing the potassium compound of formyl-
homopiperonylamine (obtained by treatment with
potassium in toluene solution) with methyl
iodide, methylformylhomopiperonylamine, a thick,

strongly retracting oil, b.p. 194° C. at 6 mm., is

form^ quantitatively. The sodium compound pre-

pared in a benzene solution may be allowed to react

in a similar manner on methyl chloride.—C, A. 0.

Fatty acids and aldehydes; Manufacture of .

C. Harries, R. Koetschau, and E. Albrecht.

G.P. 332,478, 11.6.16. Addn. to 324,663 (J. 1920,

765 a).

The decomposition of the ozonides is effected by
reducing agents, as sulphur dioxide, sulphites, zinc

or the like and acids. The dark-coloured soaps and
acids obtained by alkali fusion of hydrocarbons

(G.P. 314,745; J., 1920, 151 a) may also be trans-

formed into ozonides and the latter decomposed by
steam, caustic alkali, or sulphurio acid, or by re-

ducing agents, as sulphur dioxide, sulphites, zinc,

and acids. Technically valuable light yellowto colour-

less products of low molecular weight are formed,

consisting chiefly of carboxylic and dicarboxylic

acids. During the action of ozone on the dark,

alkaline solutions, e.g. of acid resins from the re-
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fining of petrolenm, the oMnides are decomposed

in utatu najeendi.—C. A. C.

Bism\tth<illaU iodide solvtions; Preparation of

for therapeutic use. Chem. Fabr. auf

Akticn (yorm. E. Schcring). 6.P. 332,552,

21.4.16.

The capacity to precipitate albumin or gelatin from
solution is removed by the addition to the bismuth

iodide of a large excess of an alkali iodide and a

small quantity of an acid such as tartaric, glycollic,

citric, lactic, or hydriodic acid. The solution may
contain, for example, 0*5 g. of sodium-hismuth
iodide, 7*5 g. of sodium iodide, and 1 g. of tartaric

acid in 500 c.c. of water. The solutions have a strong

germicidal action.—B. V. S.

Chloral and a phenol; Manufacture of a compound
]

of . 0. Hinsberg. G.P. 332,678, 15.4.17.

By the interaction of chloral and p-aoetaminophenol,

with or without a solvent, chlorsJ-acetaminophenol,

CH,.OO.NH.C.H,.O.OH(OH).Ca„ is obtained. It

forms a colourless and tastelesfl crystalline

powder, m:p. about 160° C. When heated quickly

it is decomposed with frothing and evolution of

chloral vapour. Chloral is also liberated on boiling

with water. The product acts as a soporific in

smaller doses than chloral, and its action also

differs appreciably from that of the latter.—C. A. C.

Glycol diacetaie; Manufacture of . K. H.
Meyer. G.P. 332,077, 29.7.19.

Ethylene DicHLoninB and anhydrous sodium acetate

are heated in presence of glycol diacetate. At 230°

C. a smooth conversion takes place which would only

be effected in a small degree without a solvent.

Glycol diacetate, like the monoacetate, is a good

solvent and gelatinising agent.—C. A. C.

Vrea; Manufacture of from carbonic acid

compounds of ammonia. Badische Anilin- und
Soda-Fabr. G.P. 332,679, 11.7.15.

A “melt” of ammonium carbamate, or of the

product of the interaction of carbon dioxide apd
ammonia together with a small amount of watef^ is

prepared in a separate vessel and is then forred

under pressure into a reaction vessel. By making
the reaction vessel part of a pressure-proof system

the process may be made continuous. For example,

a “ melt” of 10 pts. of ammonium carbamate and

1 pt. of water, prepared atW° C. under a pressure

of 15 atm., is passed throng a heated pressure-

proof spiral pipe, heated at 135°—140° C. If the

time occupied in passing through the spiral pipe is

2 to 3 hrs., then on relieving the pressure 25% of

the carbamate will have been converted into urea.

—C. A. C.

Urea melts obtained from carbon dioxide compounds

of ammonia; Treatment of . Badische Anilin-

und Soda-Fabr. G.P. 332,680, 11.7.15.

The ammonium salts w'hich have not been converted

are distilled under pressure from the urea auto-

clave into another pressure-proof vessel at a lower

temperature. The neater part of the ammonium
carbamate and careonate is easily and quickly

precipitated in a solid or molten condition respec-

tively. The pressure-proof receiver may either be a

second urea autoclave or with advantage the vessel

used for preparing the melt (cf. jupro). The
ammonium salts remaining in the urea autoclave

are afterwards distilled off under normal or reduced
pressure.—C. A. C.

Guanidine salts; Manufacture of . F. Hof-
wimmer. G.P. 332,681, 12.9.17.

Alsaune-eakth salts of OTanamide are heated to-
gether with ammonium salts to a suitable tempwa-
ture; e.g., caksjMM cyanagiide is added to a melt of

ammonium nitrate and then heated to 200°—220° C.

The following reaction takes place: CaCN,+
3NH,NO. = C(NH)(NH.),.HNO.-f-Ca{NO.).-b2NH..
By solution, filtration, and crystallisation carbon,

calcium nitrate, and guanidine nitrate are separ-

ated. The calcium nitrate remaining in the mother
liquors is worked up to ammonium nitrate by means
of the ammonia obtained.—C. A. C.

Aldehydes; Preparation of — K. W. Rosen-

mund. G.P. 333,154, 28.3.17.

Acin halides, or solutions of the same, are treated

with hydrogen in the presence of a catalyst and a

substance capable of combining with acid. Stearic

aldehyde is prepared from a solution of stearic .acid

cUoride in benzol in the presence of 5% of palladin-

ised barium sulphate and calcium carbonate;

benzaldehyde, ji-hydroxybenzaldehyde, and bntvr-

aldehyde are prepared respectively from benzoyl

bromide (or chloride), p-carbomethoiybenzo;i

chloride, and hutyryl chloride, using palladinised

silicic acid as catalyst.—L. A. C.

Urea or ammonia; Production of from

[calcium] cyanamide. S. Giertsen. E.P. 160, S.!”,

14.8.19.

See U.S.P. 1,326,045 of 1919; J., 1920, 174 a.

Venitrating nitric esters. G.P. 333,708. See XXII.

XXL-PHOTOGBAPHIC MATEBIALS AMD
PBOCESSES.

Fhotographic Orieniation of ike grains

in a dried . L. Silberstein. J. Opt. Soc,

Amer., 1921, 5, 171—177.

1

A MATaaMATiCAL analysis is given of the probable

average orientation of silver halide grains in a

sensitive film, making certain simple assumptions as

to the nature of the drying process. It would

appear highly probable that the “ efficiency co-

efficient,” i.e,, the ratio between the average prn-

jected area of the grain and its actual area, regard-

ing all the groins as flat plates of small thickness,

is very nearly unity in the dried film.—B. V. S.

{^Photographic'} reduction of devdoping-out papers;

Sensitometric study of . L. A. Jones and

C. E. Fawkes. J. Franklin Inst., 1921, ISb

503-516.

In testing the effects of photographic reducers on

developing-out papers, graded prints, obtained in

the usual way by exposure in a non-intermittent

sensitoineter, and development, were measured by

means of a reflectometer, then reduced, and again

measur^. A comparison of the curves obtained

from these measurements shows both the extent

and the nature of the reducing effect. Ten

reducers were tested, full particulars being given

of six of them, divided into 3 types. Potassium per-

manganate solution and Belitskies reducer (ferric

chloride, sodium oxalate and thiosulphate) are oi

tvpe 1, the contrast of the print being unaltered,

fype 2; in which contrast is increased by reason of

more vigorous action on the lower densities, includes

iodine-cyanide and Farmer’s (ferricyanide-thio-

sulphate) reducers. The third type, in which con-

trast is reduced, includes ammonium persulphate

and the Nietz-Huse proportional reducer (perman-

ganate-persulphate).—B. V. S.

Patents.

Colour photography. W. Friese-Greene, J. N
Thomson, and Colour Photography, Ltd. B.r

160,540, ^.lil9 and 15.4.20.

A TONiNO solution, chiefly intended for productioi

of the red constituent in two- or three-cok>ur photo
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irraDhy contains potassium ferricvanide, uranium

mtrate’ Hose Bengale, Naphthol Yellow, and acetic

"cid along with i^ine and/or Sensitol Red (Pina-

cyanol).—B. V. S.

Phntoamvhie devdopera. J. Hauff und Co. G.P.

327,llir24.10-18. and 328,617, 10.12.18.

The carboxylic and sulphonic acids of o- and p-

nminophenol, of o.p-diaminophenol and of their

homologues, e.g., p-aminosalicylic acid, are used in

caustic alkaline solution. The developers show no

tendency to the formation of veil. The resulting

silver image is brownish-black in colour.—B. V. 8.

Pkoioaraphie flash light; Production oj . K.
Hempel. G.P. 330.531, 15.10.19.

Metallic aluminium and 'magnesium, together or

singly, are mixed with manganito and/or per-

manganate of barium or mixtures of these, together

with paraffin wax. Production of smoke is incon-

siderable owing to the absence of potassium.

Vhotoaraphic silver films; Intensifying .

H. Franke. G.P. 333,094, 17.4.20.

Bv the use of solutions of selenium compounds, such

as a selenosulphate, selenium is deposited on the

silver grains. It may be removed again by treat-

ment with, e.g., permanganate solution slightly

acidified with hydrochloric acid.—B. V. S.

Coloured photographic pictures; Method and appa-
ratus for producing . J. H. Christensen.

U.S.P. 1,373,053, 29,3.21. Appl., 2.8.18.

See G.P. 313,836 of 1918; J., 1920, 45 a.

v-.iminophenol derivatives. E.P. 145,614 and
155,575-6. See XX.

Xm-EXPLOSIVES; MATCHES.

Mercury fulminate ; Characteristic reaction for the
detection of . A, Langhans. Z. anal. Chem.,
1921, 60, 93—94.

Ip mercury fulminate is moistened with alcohol,

water added, and the mixture shaken with 20%
sodium sulphaiitinioiiatc solution, a yellow precipi-
t.ite forms which gradually turns oliye-green and
then black. The filtrate from the precipitate gives
a bright red colour wdth nitric acid; the colour is

soluble in ether.—W. P. S.

Patents.

Nitroglycerin; Process for sepuraiiiuj from
v^osh-waters. Westfalisch-Anhaltische Sprengstoff
A.-G. G.P. (a) 299,030, 5.11.15, and (b} 299,720,
0.2.16.

(a) Both suspended and dissolved nitroglycerin may
be removed from the wash-waters by treating them
with nitrocelluloee. (b) Nitroglycerin is separated
irom a solution in aqueous acetone, oontaining up
to 30% of acetone, by shaking the solution with, or
bltering. it through, nitrocdlulose. Tlie process
should be conducted at a low temperature in order
to minimise loss of acetone.—W, J. W.

Sniokelesg powders; Process for comminuting .

WestfaJisch-Anhaltische Sprengstoff A,-G G P
332,284,25.1.19.

Powders with a hard grain or surface are softened
oy means of gelatinising agents, or preferably.
^^Uf^uj^volatile solvents, and are then pulverised
with addition of water in kneading machines.

-W. J. W.

Nitric acid esters of carbohydrates and glycerol;
Process for completely or partiaUy denitrating

. H. Bucherer. G.P. 333,708, 14.12.18.

The ester, e.g.^ nitrocellulose, is mixed with or dis-
solved in sulphuric acid, and an aromatic compound,
such as benzene, is added with vigorous agitation.
The nitro groups migrate to the aromatic compound
and the product settles into separate layers of ben-
zene and sulphuric acid containing respectively
nitrobenzene and cellulose in solution. Sulphonic
acids or acid sulphates can be employed instead of
sulphuric acid.—L. A. C.

XXIIL-ANALYSIS,

Melting points; Determination of Especially of
inorganic substances}. [Melting point of potas-
sium chlorate.] C. D. Carpenter. Chem and
Met. Eng., 1921, 24, .569-571.

The apparatus employed consists of a lagged beaker,
with observation holes in the lagging, a platinum
resistance thermometer, and a stirrer of which the
spwd can be adjusted. For the heating bath a
mixture of potassium and sodium nitrates (m.p.
220° C.) is used. For temperatures above 600° C.
both bath and melting point tube must be con-
structed of transparent quartz. In determining
the melting point of potassium chlorate, the sub-
stance wa.s melted and then cooled, and this pro-
cess was repeated several times, the temperature
being kept within narrow limits, and the crystals
never being allowed to disappear completely. The
temperatures at which new crystals formed on cool-
ing were noted in terms of the resistance. By plot-
ing the results on a graph, the resistance was found
to be 116' 4.35 ohms, corresponding to 357'10° C.

—W. J, W.

Sodium sulphanfimoniate; Beaetions of with
some metallic salts. A. Langhans. Z. anal.
Chem., 1921, 60, 91—93.

The coloration of the precipitates obtained when
metallic salt solutions are treated with freshly-
prepared sodium sulphantimonate solution is as
folloite: Iron, nickel, cobalt, and bismuth, black;
alumifiium, chromium, silver, copper, and lead,
brown; manganese, orange; zinc and cadmium)
yellow. Mercuric oxide is coloured black by the
reagent, as are also mercuric oxalate and mer-
curous nitrate, w-hilst mercnric bromide is coloured
yellow. Slercuric cyanide is .at first coloured yellow
and then black; mercuric chloride yields a reddisli-
.vellow compound. Sodium stannate and arsenate
do not give reactions. (See also Cl. XXII

)

—W. P. S.

.idsorption; Importance of in analytical
chemistry. IX. Glass wool as a filter material.
I. M. Kolthoff. Pliarin. 'NVcekblad, 1921, 58,
463-^71.

’

Glass-wool should not be used for filtering warm
dilute solutions of salts of metals or alkaloids, as
considerable losses occur. (Cf. J.C.S., June )—S. I. L.

See also pages (a) 343, Lignified cdl membranes
(Casparis)

;
Sulphite and sulphate pulps (Lofton and

Merritt). 345, Xitric acid in presence of nitrous
acid (Oliveri-Mandala). 350, Carbon in steel and
iron (Burkardt). 355. Hexabromide value of oils
(Eibner)

;
Soap stock (Fahrion). 356, Acidity of ink

(Mitchell). 357, rarnisAcs (Wolff). 359, Soils
^issink). 361, Sucrose (Jackson and Gillis);
Sugars (Baker and Hulton); Determination of
copper and its use in sugar analysis (Shaffer and
Hartmann). 363, Iron in wines (Mathieu). 365,
IPofer analysis (Winkler). 368, Oxalic acid (Abel-
^nn)i Lactic acid (Hartwig and Saar); Camphor
(Uta). 371, Mercury fulminate (Langhans).
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Patent List.

Tha data# (iTaa in thia liat ata, in tha oaaa «( Appliea-

tiona for Patenta, thoaa oi application, and in the cm al

Complata Spaeifioationa accepted, tnoaa of the Om«al
Journals in wbicii tb« acoeptunM is Annonnoed. Complets
Specifications thus advertised as accepted are open to in*

speetion at l^e Patent Office unmediatelsr. and to oppoei*

tion within two months ol the date given.

I.--GENEIIAL; PLANT; MACHINERY.
Applications.

Adams, Adaina, and Linkie. Mixing-machines.

13,051. May 7.

Beldimano, Robertson, and Stanley. Evaporating

or heating liquids, 13,082. May 7.

Blair, Campbell, and Mcl^an, Ltd., and Wright.

Apparatus for effecting intimate contact of liquids

and gases. 13,004. May 6.

Buxton. Drying systems. 12,497. May 2.

Curtis and Jones. Drying apparatus. 13,045.

May 7.

Evans (A%em. Elektricitats-G«3.). Apparatus

for effecting perfect combustion of coal, coke, etc.

in furnace plants. 12,394. Apr. 29.
, . ,

Frischer. Apparatus for carrying out cbcmical

and physical processes. 12,9&4. May 6.

Jewell. Stills. 12,220. Apr. 28.

Kenyon and Reynolds. Separating or grading

powdered or granular materials, and treatment

thereof by gases etc. 11,860. Apr. i5.

Paterson. Filtering-apparatus. 11,972. Apr. 26.

Pessi. Preventing incrustation in steam boilers.

12,981. May 6. (Ital., 6.5.20.)

Roberts. Grinding-mills. 11,876. Apr. 25.

Sklenar. Reverberatory furnace. 12,078. Apr. 27.

Thompson (Sharpies Separator Co.). Centrifugal

emulsifiers. 12,048. Apr. 27.

Thorne. 12,483. See IX.

Complete SPBciriciTioNs Acceptep.

11,142 (1919). Miller, and Fletcher and Co.

Filters. (161,M3.) May 4.

22,661 (1919). Philip. Stills. (162,000.) May 4.

32,408 (1919). Patrick, Lovelace, and Miller.

Separating and recovering gases, (137,284.) May 4.

2703 (1920). Meston. Separating suspended

matter from liquids. (162,390.) May 11.

6962 (1920). Malkin. Grinding-mills. (162,481.)

May 11.

7182 (1920). Soc. TAir Liquide. Protection for

waits of enclosures in which reactions take place at

hi^ temperatures and pressures. (140.083.) May 11.

9432 (1920). Holmes and Co., Henshaw, and

Whittell. Apparatus for bringing liquids and gases

into intimate contact. (162,166.) May 4.

10,852 (1920). Soc. des Condenseurs Delas.

Cooling viscous liquids. (142,464.) May 4.

15,019 (1920). Ramhaud. Evaporating and con-

centrating apparatus for syrups etc. (144,631.)

May 11.

15,182 (1920). Petree. Apparatus for separating

impurities in suspension from liquids. (162,206.)

May 4. ...
20 214 (1920). Petzel. Separation of gas mix-

tnres. (148,302.) May 11.

II—FUEL- GAS; MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.
Applioationb.

Amend. Refining petroleum distillates. 12,461.

Apr. 80.

Bamber and Parker. Gas producers or generators.

12 7«9. May 4.

Bismarckhiitte. Coking-chambers for generators.

12 974. May 6. (Ger., 6.5.20.)

Catton. Fuel. 12,951. May 6.

Clewlow. Disintegrating, dehydrating, etc. peat.

11,828. Apr. 25.

Huckham, and Woodall. Dnckham, and Jones.

Carbonising fuel in vertical retorts. 12,675. May 3.

Evans (Allgem. Elektricitats Ges.). 12,394. See 1.

Fournier. Manufacture of artificial fuel. 12,763

May 4. (Fr., 10.5.20.)

Jacobs. Drying lignite, peat, turf, etc. 12,911

May 5. (Ger., 27.5.20.)

Eirke. Water-gas plant. 12,889. May 5.

Kratochwill. Artificial fuel. 12,670. May 3.

Lloyd. Manufacture of coal etc. briquettes.

12,808. May 4.

Midland Coal Products, Fisher, and Mont-

gomery. Apparatus for distilling coal etc. 12,950,

May 6.

Ricardo. Fuel for internal-combustion engines.

11,953. Apr. 26.

Salerni. Apparatus for distilling carbonaceous

materials, 11,8^. Apr. 25.

Soc. du Gaz de Paris. Manufacture -of illumin-

ating gas. 12,260. Apr. 28. (Fr., 18.5.20.)

Complete Specipicationb Accepted.

26,589 (1919). Pease. See VII.

32,165 (1919). Diver. Recovery of oil from

bitumen, shale, etc. tn sifu. (162,337.) Apr. 11.

1512 (1920). Marr, and Coke Oven Constructioo

Co. Coke ovens. (162,045.) May 4.

1576 (1920). International Coal Products Corp,

Carbonising lignites. (142,443.) May 4.

1846 (1920). Hudson. Making decolorising

carbon. (139,156.) May 4.

2316, 2320, 2322-4, 2326 (1920). American Coke

and Chemical Co. Coke ovens etc. (138,124, 138,126,

138,128,138,333-5.) May 11.
. ^

2333 (1920). Watchman Co., and Morns. Gas-

generating apparatus. (162,085.) May 4.

3698 (1920). De Bruyn, Ltd., and Revis. Pro-

duction of decolorising charcoal. (162,117.) May 4.

3863 (1920). Dr.okes, Ltd., and Drake. Vertical

retort settings. (162,422.) May 11.

5247 (1920). Williams and Williams. Gas-

producer. (162,455.) May 11.

5403 (1920). Nielsen and Garrow. Continuous

production of solid and gaseous fuel with by-

product recovery. (162,459.) May 11.

5666 (1920). Perry. Apparatus for distilling

car^naceouB material. (162,138.) May 4.

8256 (1920). Bean. Producing gas. (162,159.)

May 4.

14,106 (1920). Eambush. Removal of sulphur

from gases. (162,5-54.) May 11.

24,471 (1920). Krupp A.-G. Separating slags

containing iron from coke and other fuel residues,

(152,642.) May 4.

29,412 (1920). Marr, and Coke Oven Construction

Co. Coke ovens. (162,236.) May 4.

30,947 (1920). Gewcrkschaft Emscher-Lippe, and

Heyn. Coking-plants. (153,313.) May 11.

III.—TAR AND TAR PRODUCTS.
Applications.

Barrett Co. Manufacture of products of oxidation

of aromatic hydrocarbons. 12,153. Apr. 27. (U.S.,

18.6.20.)

Bismarckhiitte. Separating water from coal tar

12,974. May 6. (Ger., 6.5.20.) ....
Bradley, Glossop, and Willsdon. Distillation ot

tar etc. 12,624. May 2.

Commin. Treatment of pitch. 12,388. Apr. 29-

Complete Specification Accepted.

20,686 (1920). Sudfeldt u. Co. Obtaining salt*

of Bulpho acids from lignite tar oils. (148,763.)

May 11.

V.—FIBRES; TEXTILES; CELLULOSE;
PAPER.

Applications.

Dreyfus. Manufacture ot cellulose derivative*-

11,854. Apr. 25.
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Forster. Obtaining transparent effects on cotton

fabrics. 12.463. Apr. 30. (Ger., 30.4.20.)

McRae. Treatment of bamboo, bagasse, etc. for

extraction of cellulose. 12,919. May 5.

Plauson’s (Parent Co.), Ltd. (Plauson). Manu-
facture of cellulose compounds. 12,190. Apr. 28.

Soc. Pichard Freres. Process for carrotting

hairs. 12,259. Apr. 28. (Fr., 15.5.20.)

CoMPLETB Specifications Acceited.

24,519 (1919). White and White. Wool-washing
machines. (162,313.) May 11.

2721 (1920). Great Northern Paper Co. Paper-

making. (141,022.) May 4.

27,189(1920). Great Northern Paper Co. Paper-
making. (151,623.) May 4.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Applications.

Crowther. Machines for treating textile fibres

with liquids. 13,061. May 7.

Fergusson and Rhodes. Treatment and dyeing of

woollen yarns etc. 12,713. May 4.

Complete Specification Accepted.

13,731 (1920). Kershaw. Bleaching of fabrics.

(162,198.) May 4.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Applications.

Aluminium-Industrie A.-G. Manufacture of

nitrate of calcium. 12,901. May 5. (Switz.,

19.5.20.)

Boorman and Browning. 12,157. See XVI.
Brightmore. Fixation of atmospheric nitrogen.

12,146. Apr. 27.

Chem. Fabr. Griesheim-Elektron, and Suchy.
Electrolytic production of potassium carbonate from
potassium chloride solutions. 12,573, May 2.

Constant and Raisin. Procluction of boron.
11,947. Apr. 26. (Fr., 30.4.20 )

Heenan and Froude, Ltd., and Walker. Con-
centration of brine. 12,600. May 3.

Norris. Becorering sodium sulphate and a liquor

of high acidity from nitre-cake. 13,029. May 7.

Parrish, and South Metropolitan Gas Co. Manu-
facture of neutral sulphate of ammonia. 12,116,
-Ypr. 27.

Complete Specifications Accepted.

17,624 (1917). Buchner. Production of alu-
minium hydroxide. (162,303.) May 11.

28,589 (1919). Pease. Extraction of ammonia
from gases. (162,314.) May 11.

31,936 (1919). Field, and Metals Extraction
Corp. Purification of zinc solutions. (162,030.)
May 4.

1240(1920). Ellis. See X.
2325 (1920). American Coke and Chemical Co.

Ammonia saturators. (138,129.) May 11.

VIII.—GLASS; CERAMICS.
Applications.

Stafford. Glass etc. furnaces. 11,893-4. Apr. 25.

Travers. Glass furnaces. 12.673. May 3.

Complete Specifications Accepted.

8949 (1920). Thompson. Annealing furnaces for
glassware etc. (140,817.) May 11.

26,561 (1920). Harvey Gas Furnace Co., and
Harvey. Furnaces for melting glass. (162,232.)
May 4.

IX.—BUILDING MATEBULS.
Applications.

Briscoe and Faber. Rotary kilns for calcining
Portland cement etc 12,884. May 5.

Stoederum and Zondervan. Building material.
12,346. Apr. 29.

Tabary. Manufacture of material for buildings,
roads, etc. 12,277. Apr. 28.

Thorne. Heat>conducting powder for covering
boilers, pipes, etc., and for forming walls etc.
12,.183. May 2.

Complete Specifications Accepted.

26,168 (1919). Fried. Production of building
materials and artificial stones. (134,230.) May 11.

26,504 (1919). Dyring. Building material.
(134,538.) May 11.

28,509 (1919). Bayer. Manufacture of stone-like
materials of foam like structure. (162,318.) May 11.

2080 (1920) Jones. Manufacture of disin-
tegrated asbestos for use in making fireproof com-
position. (162,;)59.) May 11.

7389 (1920). Wallace. Treating clayey materials
for making bricks, slabs, etc. (162,483.) May 11.

X.—METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Akt. Ferrolegeringar. Manufacture of man-
ganese alloys poor in carbon, or silicon, or man-
ganese. 12,232. Apr. 28. (Sweden, 12,5.20.)

Akt. Ferrolegeringar. Production of chromium
or its alloys. 12,233. Apr. 28. (Sweden, 12.5.20.)

Ashcroft. Precipitating precious metals from
cyanide solutions. 12,347. Apr. 29.

Bansen, and Faconutisen-Walzwerk Mannstadt
u. Co. Hearth smelting or heating furnaces.
12,793. May 4.

Blei- u. Silberhiitte Braubach A.-G. Treating
materials containing precious metals. 12,205. Apr.
28. (Ger., 12,8.20

)

Burgess. Reduction of aluminium oxide. 12,129.

Apr. 27.

Hibbard. Metallurgical furnaces. 12,391. Apr.
29. (U.S., 1.11.19.)

Howse. Preserving steel or iron work against
corrosion or rusting. 12,507. May 2.

Jones and Owen, Production of metallic dust.

13,018. May 6.

Koppers. Desulphurising large masses of iron

and steel. 12,244. Apr. 28. (Ger., 28.4.20.)

Leon and Lister. Dyeing aluminium. 12,413.

Apr. 30.

Patent-Treuhand Ges. Production of drawn
tungsten wires. 13,010. May 6. (Ger., 7.5.20.)

Soc. Anon, Usines Metallurgique de la Basse-

Loire. Production of basic steel. 12,260. Apr. 28.

(Fr., 18.5,20.)

Complete Specificaiionb Accepted.

31,791 (1919). Elmore. Treatment of argenti-

ferous lead-zinc sulphide ores. (162,026.) May 4.

31,936 (1919). Field and others. See VII.

1240 (1920). Ellis. Production of powdered
metals and suboxides. (162,038.) May 4.

2433 (1920). Magnet. Reducing fused slag to a

granular form. (162,375.) May 11.

2580 (1920). Rare Metals Reduction Co. Pro-

duction of alloys. (138,348.) May 11.

2710 (19201. Fletcher. Electrodeposition of

metals on iron and iron alloys. (162,391.) May 11.

5723 (1920). Bradbury, and Rolls-Royce, Ltd.

Aliiniiniiim alloys. (162,467.) May 11.

18.964 (1920). Manuf, de Prod. Chim. du Nord
P’tnW Kiihlmann. Removing dust from the gases

derived from the roasting of ores. (147,020.) May 11.

24.-171 (1920). Krupp A.-G. See 11.

6912 (1921). Morgan Crucible Co., and Speirs.

See XL

XI.—ELECTRO-CHEMISTRY.

Applications.

Chem. Fabr. Griesheim-Elektron, and Suchy.

12,573. See VII.
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Hart Accumulator Co., and Holmes. Secondary i

batteries. 12,703-4. May 3.

Niblett. Primary and secondary batteries. 11,911.

Apr. 26.

Complete Specieications Accepted.

21,585 (1919). Kreher. Electrodes for accumu-
lators. (132,259.) May 11.

2710 (1920). Fletcber. See X.
16,726 (1920). Metallbank u. Metallurg. Ges.,

and Lilienfeld. Electrical gas purification

(145,477.) May 11.

6912 (1921). Morgan Crucible Co., and Speirs.

Electrically-heated melting and other furnaces.

(162,246.) May 4.

XII.—FATS; OILS; WAXES.

Application.

Hildesheimer and Lion. 12,701. See XIX.

Complete Specifications Accepted.

25,932 (1919). Melamid and Grotzinger. Manu-
facture of products soluble in or forming emulsions
with water. (134,223.) May 11.

2108 (1920). Schwarzkopf. Refining oils and
fats. (138,115.) May 11.

2410 (1920). Bolton. Continuous hydrogenation
of unsaturated oils, fats, etc. (162,370.) May 11.

2544 (1920). Bolton and Lush. Maintaining the

activity of metallic catalysts during the hydro-
genation of oils, fats, etc. (162,382.) May 11.

7059 (1920). Stiansen. Refining oils and fats.

(141,028.) May 4.

16,786 (1901). Stiepe!. Deodorisation of soaps.

(145,602.) May 4.

XIII.—PAINTS; PIGMENTS; VARNISHES;
RESINS.

Application.

Attwater and Crossthwaite. Synthetic resin

varnish. 12,442. Apr. 30.

xrv^—INDIA-RUBBERt; GUTTA-PERCHA.

Applications.

Alger and Frood. Fireproofing caoutchouc etc.

12A19. Apr. 30.

Davidson. Preparation of preservative substances

for rubber latex. 12,343. Apr. 29.

Lambert. Vulcanisation of rubber. 12,132.

Apr. 27.

Complete Specifications Accepted.

4288(1920). Peachy. Vulcanisation of caoutchouc.

(162,429.) May 11.

10,497 (1920). Marshall. Vulcanising processes

and apparatus for making highly.expanded vulcan-
ised rubber etc. (162,176.) May 4.

10,599 (1920). Stevens. Preservation of vulcan-

ised rubber goods. (162,528.) May 11.

16,488 (1920). Goodyear Tire and Rubber Co.

Method and apparatus for vulcanising. (145,425.)

May 11.

2578 (1921), Farrel Foundry and Machine Co,
Mixing or masticating rubiier etc. (158,279.)

May 4.

XV.—LEATHER; BONE; HORN; GLUE.

Application.

Bliioher and Krause. Manufacture of plastic

material from casein. 12,385. Apr. 29. (Ger.,

3.5.20.)

Complete Specifioations Accepted.

812 (1917). Bartels. Manufacture of casein
specially adapted for producing imitation horn.
(162,301.) May 11.

5439 and 5691 (1920). Melamid. Manufacture
of artificial tanning substahoes. (148,268 and
148,738.) May 11.

XVI.—SOILS; FERTILISERS.

Application.

Boorman and Browning. Treatment of nitrates
for fertilisers etc. 12,157. Apr. 27.

Complete Specificationb Accepted.

31,584 (1919). Grinnel and Field, Treatment of
organic matter for fertiliser purposes. (136,829.)
May 4.

16,084-5 (1920). Badische Anilin- u. Soda-
Fabrik. Manufacture of fertilisers. (146,036-7.)
May 11.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.

Applications.

Chamlierlain. Non poisonous disinfectant. 12,628.

May 3.

Fitzgerald. Preserving fluidity of blood. 12,867.
May 5.

Hildesheimer and Lion. Preparation of a fat

for culinary purposes. 12,701. May 3.

Improved Chilling and Transport, Ltd., and
Slann. Antiseptic, disinfectant, or preservative
agents, and preserving food products. 12,997.
May 6.

Jaquet. Treatment of grain. 12,535. May 2.

Plaiison’s (Parent Co.), Ltd. (Plauson). Dis-
solving dried or concentrated milk. 12,189. Apr. 28.

Slann. Preservation of food products. 11,971.
Apr. 26.

Wade (Sykes). Dehydrating apparatus for foods
etc. 13,076. May 7.

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Barrett Co, 12,153. See III.

Blagden, Nierenstein, and Howards and Sons.
Manufacture of amino-derivatives of hydrogenated
cinchona alkaloids and their derivatives. 13,004.
May 6.

Rosen. Local annesthctic. 12,091. Apr. 27.

Complete Specifications Accepted,

17,796 (1920). Boehringer Sohn. Obtaining the
active ingredient of Lobelia inflaia. (145,622.)
May 11.

18,362 (1920). Friedericli. Manufacture of tri-

nitroresorcin. (162,578.) May 11.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Shaweross. Preparation and treatment of photo-
graphic ferric films for lithographic transfer pur-
poses. 12,616. May 3.

Wedmark. Production of photographic negative.s.

12,537. May 2.

XXII.—EXPLOSIVES; MATCHES.

Application.

Vautin. Separation of nitro-aromatic compounds
from explosives etc. 12,458. Apr. 30.

Complete Specifioations Accepted.

18,362 (1920). Friederich, See XX.
23,564 (1920). Silberrad. Explosive propellants.

(150,002.) May 11.
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Pnrmtion of boiler tubes by carbon dvjxide; Un-

. . B.G. Worth. Trans. Amer. Electro-

chcm Soc., 1921, 329—335. [Advance copy.]

Spverb corrosion of a water-tube hoiler using

natural water softened by a standard lirae-soda pro-

was found to he due to the presence of a soluble

Wearb^te of iron, H,Fe(CO,),. The bicarbonate

jpcomposed into ferric hydroxide and carbon dioxide

on he.ating the water, and after the introduction of

a preheater and the removal of liberated carbon

dioxide before entering the boiler, corrosion prac-

tically ceased.—C. A. K.

Bust formation. E. Sauer. Chem.-Zeit., 1921, 45,

421.

Rapid corrosion of the condensed water outlet pipes

of the radiators of a large drying plant was traci^

to the presence of carbonic acid in the boiler feed-

water When the feed-water was treated by the

lime-soda process on the Breda system, thereby re-

ducing the total hardness to about 3 degrees, and

eliminating the carbonic acid, the corrosive ^tion

of the condensed water practically ceased.—G. F. M.

Patents.

Bectihling apparatus; Condensing arrangements of

6.2.20. Conv., 8.2.19.

The cooling coils of the bubbling plates of a rectify-

ing column as described in E.P. 13,599 of 1914 (F.P.

469,979 of 1913; J., 1915, 16) are fed with a portion

of the rectified spirit from the combined condenser

and cooler, and the rectified spirit thus preheated

111 the coils is admitted to the top of the column as

the reflux fluid. This arrangement prevents forma-

tion of scale in the cooling tubes, and may also pre-

vent it in the condenser, for there is no objection to

using so large a quantity of condensing (and

refrigerating) water that it never reaches the scale-

forming temperature. The reflux rectified spirit

instead of passing through the worms in the trays

may if desired, he passed through ether tubes (or

a plate) at the head of the column which will act

as a preliminary condenser.—B. M. V.

Still-head; Spherical . 0. Heublein and E.

WeUer. G.P. 328,824, 23.7.19.

The spherical, head is constituted of two spherical

jackets, one inside the other, the intervening space

being evacuated and the surfaces of the jackets

silvered after the manner of a Thermos flask. A
tube provided with a cruciform end placed within

the spherical head allows of the passage of the

vapours to the condenser, such vapours passing

through the ends of the cross and through holes

in the part of the tube just below the wall of the

spherical bead. The bottom side of the cro^ is

inclined so that condensed liquid drains back into

the distilling vessel.—J. S. G. T.

T^istillation in vacuo: Plant for ^continuous^ frac^

tional . E. Luhr. G.P. 332,001, 1-1-20.

The still can be connected in turn with any one of

a number of condensers, each of which may be

separately connected with evacuating appar^ua
and, after evacuation, shut off by a cock. The

material to be distilled, e.g., petroleum tar, is sup-

plied from a vessel provided with cocks for shutting

ofi counexion with both the atmosphere and tbo

distillation vessel. The residue after distillation is

Tun off into a vessel which may be evacuated.

—J. S. 6. T.

Concentrated solutions [; Centrifugal apparatus for
ffie] manufacture of — B. Junquera. E.P.
144,240, 9.8.19. Conv., 30.5.19.

The basket of a centrifugal apparatus has a double
wall and double bottom, the cylindrical wall of the-

inner basket being perforated. The solid to be ex-
tracted is placed in the inner basket, and the sol-

vent supplied through an axial opening to the space
between the double walls. The centrifugal head of
the liquid in the jacket space causes it to flow in-

wards through the solid matter, after which it may
be exhausted over the rim of the outer basket or
collected by a scoop and returned to the axial inlet

of the same or another apparatus. The solid

material may be preheated in a furnace and the
extraction apparatus contained in a casing through
which the hot gases from the furnace are passed.

—B. M. V.

Centrifugal pulp-thickener. J. T. Jaeger. U.S.P.
1,374,377, 12.4.21. Appl., 14.7.19.

The rotating member is tubular and flares to a
larger diameter at the discharge end, where there
are a non-rotating central outlet for the liquid and
a peripheral outlet for the pulp.—B. M. V.

Grinding, crushing, and dividing granular sub-

stances; Apparatus for . V. Antoine. E.P.

147,686, 8.7.20. Corn-., 14.7.17.

In a disc grinder the driven disc or millstone is

mounted on a ball and socket joint on the end of

the shaft, the grinding pressure is applied by a

weight and lever, and Minstable stops are provided

to limit the maximum ahd minimum grinding space.

—B. M. V.

Mills for grinding and disintegrating materials

[; Classifying devices for conical ]. H. W.
Hardinge. E.P. 160,997, 20.8.20. Conv., 11.9.19.

A CONICAL mill is provided with an additional classi-

fying device consisting of a truncated conical hood

surrounding and rotating with the outlet end of the

mill which is perforated to allow partly ground

material to pass out. The uudersiae flows away

from the dassifying hood either over the edge or

through perforations. If the mill is mounted on

tyres and rollers instead of a journal bearing, the

hood may be entirely supplied through the ordinary

outlet end of the mill. Alternatively, a baffle may
be provided inside the mill proper at about the end

of the cylindrical portion, this baffle being per-

forated with one large central hole and thus acting

as a weir, or with many smaller ones and acting as

a screen. In all cases a spiral conduit is provided

to lead back the oversize from the classification

compartment to the main portion of the mill.

—B. M. V.

Grinding mill. A. E. Jacobson. U.S.P. 1,374,207,

12.4.21. Appl., 7.4.19.

In a grinding machine with revolving beaters the

grinding surface is formed from a segmental plate

with loops cut and pressed out of it, the loops

remaining attached by their ends.—B. M. V.

Asbestos doth, more especially for the dry separa-

tion of solid matter from blast furnace gases

the like. E. Danhardt. E.P. 153,558, 9.7.20.

Conv., 31.10.19.

Asbestos cloth is made with the warp or the woof

composed entirely or partly of threads of loosely

spun asbestos; the other threads are of metallic

wires or tightly spun asbestos or both. After

weaving the cloth may be roughened on both sides.

—B. M. V.
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Furnaces for heating crucibles employed for mating
|

or heating metals and I or other materials. The
Croethwaite Engineering and Furnace Ce., Ltd.,

and J. W. Croethwaite. E.P. 161,886, 11.2.20.

Thk furnace is built up of a number of layers of

refractory material which are each pierced with a

large central round hole to accommodate the crucible

and several other smaller holes {e.g., one at e^h
corner if the exterior shape is square). Each lamina
has also fan-shaped recesses formed on each face so

that when the lamin® are assembled with the outer

or corner holes co-axial the pairs of fan-shaped

recesses will form fan-shaped porta for the passage

of air from the corner ducts to the central crucible

chamber. The bottom of the crucible chamber is

closed by a refractory hearth, and the whole rests

on a hollow bed-plate through which air may be

supplied to the vertical corner passages. The tops

of the corner passages are closed by plugs so shaped
that on rotating through part of a circle a flange

will obstruct the upper fan-shaped ports.—^B. M. V.

FuUer’s earth; Method of preparing for transit in-
j

soluble materials such as . L. 6. Hill.

E.P. 161,419, 8.3.20.

Dusty material, such as fuller’s earth, is mixed
with a dilute solution of sodium silicate, and after

drying the product is broken into lumps. The
material can be recovered in its original finely

divided state by treatment with water,—B. M. V.

Filters. W. J. Still. E.P. 161,639, 5.1.20.

A BAO filter tor large quantities of water carrying

small quantities of solid has the framework for the

bags constructed of strip metal on three sides and
a cast base on the fourth, with coil springs stretched

between the base and the further side. The cast

base has outlet passages communicating with the

interior of the spring.?, and several units majy be

clamped together to form a larger unit or block,

the whole being enclosed in a pressure-tight casing

to which the water is admitted under pressure. Two
blocks of filters may be connected with a distributing

valve which is automatically operated by ri» of

pressure (owing to clogging) to switch the liquid

over to the other block of filters.—B. M. V.

Filtering material. E. Muller. IJ.S.P. 1,375,532,

19.4.21. Appl., 16.3.17.

The ashes from vegetable matter, after treatment

with a soluble silicate, are washed, dried, and
powdered, and a plastic mixture of the product with

powdered clay and water is moulded, dried, and
baW at a glowing heat.—L, A. C.

Filter; Automatic . A. and A. Sommer. G.P.

330,078, 30.10.18. Conv., 19.2.14.

The liquor flows upwards through a number of

superimposed receivers separated by horizontal

partitions. Each receiver is separated by the filter

surface into an upper and lower chamber, and the

iiJet and outlet are situated respectively below and
above the filter surface.—L. A. 0.

Urging machine. T. Allsop and W. W. Sibson,

Assrs. to The Philadelphia Drying Machinery Co.

U.S.P. 1,374,709, 12.4.21. AppL, 18.12.19.

The drying chamber contains a conveyor e.g., a

zig-zag continuous chain with carriers for the goods,

apd a fan, which are driven from the same source

of power but can be started and stopped inde-

pendently ;
the direction af rotation of the fan may

also be reversed.—B. M. V.

Drying materials; Process and apparatus for .

E. M. Baasler. U.S.P. 1,374,874, 12.4.21. Appl.,

24.3.16. Renewed 16.6.19.

The material to be dried is carried forward on a

suitable conveyor in a closed trunk, and meets a

current of warmed air whiobsis made to pass througli

the conveyor at intervals by bafile-plates.—B. V. S.

Drying liquids; Atomising process for . Chem.
Verwertungsges. m.b.H. G.P. M2,000, 10.2.20.

The liquid is delivered by a pipe to a trough,

whence it overflows on to a plate, on the upper side

of which it is subjected to a preliminary dispersioa

by a jet of fluid under pressure direct^ downwards
upon the plate, prior to being atomised into the

drying chamber by a similar jet directed upwards
from beneath the plate.—J. S. G. T.

Enaporator. J. T. Wann, Assr. to R. C. Newell and

W. C. Murdoch, jun. U.S.P. 1,375,431, 19.4.^.

Appl., 4.6.20.

An evaporator contains separate storing, heating,

and exit chambers, and a drying chaml^r sub-

divided into a number of compartments in pairs

for receiving the material on trays. Inlet flues on

the one side of each of the compartments, and out-

let flues on the other side, communicate with the

heating and exit chambers respectively, and means

are provided for deflecting the heat below each pair

of compartments.—L. A. C.

Evaporation or concentration of solutions, emul-

sions, and suspensions, and for carrying out

chemical reactions; Process and apparatus for

. G. A. Krause. G.P. 329,658, 2.5.16.

The liquid is delivered centrally to an atomising

device consisting of a number of tubular arms

attached to a chamber rotating with high velocity,

the arms being provided with small openings for

efflux of the liquid. The atomiser is contained

within a chamber through which a current of air

is induced, whereby the efficiency of its action is

increased.—J. 8. G. T.

Mixing liquids with gases or liquids, or gases with

gases; Process and apparatus for . A. Wache.

G.P. 323,655, 3.8.19.

The respective fluids are forced under pressure fron

hollow members through fine jets tangentially int<

a mixing chamber, the respective discharges beinf

in parallel planes one above the other and in countei

directions. The fluid discharged through the lowe

system of jets ascends spirally in the mixini

chamber and meets the oppositely directed strean

of the other fluid, discharged from the upper system

of jets, at the narrowest section of the mixing

chamber, which tapers gradually.—J. S. G. T.

Filling material having the form of a truncated

cone for reaction columns etc.; Anrmlar .

Stellawerk A.-G. G.P. 324,442, 14.11.17.

The filling material is built up of rings in suet

manner that the inner and outer surfaces of the

resulting structure have the form of truncated cones

tapering in opposite directions. This form of

packing takes up only about 35 % of the space of the

reaction ebamber, compared with 40—60% taken

up by other kinds of filling material.—J. 8. G. T.

Saturated solutions; Apparatus for producing—
W. Otte. G.P. 328,218, 8,11.19.

'The substance to be dissolved is supported in a senes

of superposed rings of inverted frusto-conical shape

with their sixes vertical, the diameter of sucoes^re

‘ rings increasing in the downward direction. The

floor of the lowest ring upon which the substanM

rests is perforated for the passage of solvent. TW

device rests upon a down pipe, and is contained

within a vessel holding the rolyent, the top cone

being above the level of the liquid.—^,. 8, G. T.
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Beating or cooling device with scrapers. F. Fiedler,

Dampfkesselfabrik, Maschinen- u. Apparate-

Bauanatalt, 0. Kittel, and F. Hornung. 6.P. 1

328,761, 26.4.19.
j

A 8EBIS8 of cylindrical or hemi-cylindrical heating
j

or cooling chambera is disposed with their axes i

parallel and adjacent to one another, and scrapers
j

are arranged so as to remove any matter deposited

upon the cylindrical eurfacee, each scraper being
|

effective over a half cylinder. A conveyor or similar
;

device traversing the length of the apparatus and
disposed above a channel serves for the removal and
collection of material removed by the scrapers.

—J. S. G. T.

Steam boilers; Method of maintaining low pressure

free from, mud and scale. Maschinenbau-
A.-G. Balcke. G.P. 331,279, 27.6.18.

SuPvioiENT hydrochloric acid is added to the feed

water to convert carbonates into soluble chlorides; !

these salts are not decomposed at the comparatively
]

low temperature, so that the water can be evapor- i

at^ to 15% concentration without formation of i

scale or damage to the shell from free acid.—C. I.
j

Gases; Method of separating and recovering
!

and apparatus therefor. W. A. Patrick, B. F.
lajvelace, and E. B. Miller. E.P. 137,284,

24.12.19. Conv., 28.12.18.

Seb U.S.P. 1,335,348 of 1920; J., 1920, 392a.

Filtering apparatus; Rotating-screen . The
|

Dorr Co., Assees. of C. L. Peck. E.P. 139,493,
|

25.2.20. Conv., ^.10.18.
I

See U.S.P. 1,338,999 of 1920; J., 1920, 437 a.
j

Pulveriser. H. T. Rudisill, Assee. of J. H. and J.
|

UA.-FUEL; GAS ; MINEBAl OILS AND
WAXES.

Tar fog^ dust, and water in producer gas;
Determination of . E. Jenkner. Stahl u.
Eisen, 1921, 41, 181—183.

It is essential to cool hot gas before filtering to
separate suspended matter, otherwise a fractiona-
tion of any deposited tar may occur. The gas is

drawn at the rate of 60 1. per hr. through a glass
tube 30 cm. long, one portion of which 10 cm. long
and 2 cm diam., with a nozzle of 6 mm. diam.,
is water-cooled, and projects into the gas main.
The after portion of the tube, 20 cm. long and 4 cm.
diam., is packed with Raschig rings of glass,
5 mm. diam. These retain all the dust and prac-
tically all the tar. The residue is retained by a
weighed glass tube packed with cotton wool. This is

followed by two weighed U-tubes containing calcium
chloride to retain water. To separate the tar and
dust in the first tube, the tar is extracted with
warm benzene, and the weight of dust retained by
the Raschig rings is obtained. The benzene solu-
tion is filtered through a tared filter to obtain the
weight of dust lost in the washing. The weight
of tar can then be deduced.—H. J. H.

Petroleum residues; Method of determining the
density of . C. Predescu. Bui. Sci. Acad.
Roumaine, 1920, 6, 148—150.

A SP. OR. bottle is weighed empty (p,), a small
piece of the petroleum residue is then pressed on
the interior wall of the bottle and the latter again
weighed (p,); the bottle is then filled with water
at 15° C. and again weighed (p,). If p, is the weight
of the bottle filled with water alone, then the sp. gr.

(x) of the petroleum residue is given by the for-

mula x=(p,-p,)!{ p,+p,-{p,+p,)].~W. P. S.

Macartney. E.P. 148,369, 9.7.20. Conv., 10.1.17.

See Reissue of U.S.P. 1,253.619 of 1918; J., 1920,
52 a.

Bdl-mUl for crushing ores. M. Vogel-Jorgensen,
Assr. to F. L. Smidth & Co. U.S.P. 1,374,410,
12.4.21. Appl., 20.8.19.

|

See E.P. 125,064 of 1919; J., 1919, 886 a.

Ctushing-mill of the roller and ring type. C. M.
Conder and G. T. Vivian. U.S.P. 1,374,823,
12.4.21. Appl., 10.12.20.

|

See E.P. 159,244 of 1919; J., 1921, 248a.
i

Petroleum; Refractive index of Roumanian .

C. Predescu. Bui. Sci. Acad. Roumaine, 1920,

6, 150-156.

The refractive index of Roumanian petroleum in-

creases with the boiling point of the fractions, the
increase being greater than is the case with the
specific gravity. The fraction, b.p. 50°—60° C.,
has n"„=l’384 and sp. gr. 0 6830, whilst the frac-

tion, b.p. 340°—350° C., has n"„ = 1-526 and sp. gr.

0-9051.—W. P. S.

Petroleum; Optical rotation of Roumanian .

C. Predescu. Bui. Sci. Acad. Roumaine, 1920,
6, 181—188.

Gases; Art of lelectrically'] separating suspended
\

particles from . E. Miiller, Assr. to The i

Chemical Fonudation, Inc. U.S.P. 1,357,466, !

2.11.20. Appl., 11.8.11.

See Addition to F.P. 449,337 of 1912; J., 1914, 601.

Crushing apparatus; Gyratory . J. E. Ken-
nedy. E.P. 139,216, 20.2.20. Conv., 23.10.17.

Supplying granular or pulverulent substances to

furnaces or the like; Apparatus far . D.
Wright. E.P. 161,250, 2.1.20.

Furnaces; Forced draught [for pulverulent
fuel], w. P. Thompson. From H. Cruse und Co.
E.P. 161,488, 27.7.20.

Condenser. U.S.P. 1,374,357. See Ha.

Purnaces. E.P. 147,190. See X.

Centrifugal apparatus. E.P. 161,822. See XVII.

Certain Roumanian petroleums, particularly the
higher boiling fractions of these oils, contain
optically active substances. As the colour of the
fractions interferes with observation in the polari-

scope, even when the material is diluted with a

solvent, the petroleum was filtered through fuller’s

earth under pressure before examination. Two oils

examined in this way had [a]"'’„ = -|-l-19 and +1-52

respectively.—W. P. 8.

Petroleum; Capillary constants of Roumanian .

C. Predescu. Bui. Sci. Acad. Roumaine, 1920,

6, 188—196.

The capillary constant a, or the surface tension, is

found from the formula a=dxr(h+ir)/2, where r

is the radius of the cajjillary, d the sp. gr. of the

petroleum, and h the height of the capillary column
of oil. The value increases with the b.p. of the
petroleum fraction; for the fraction, h.p. 50°—60°

C., «=l-92, and for the fraction, b.p. 340°—350°

C., a =3-18. The viscosity of the fractions increases

more rapidly than does the capillary constant.

—W. P. S.

a2
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light petrokum (pentane, hexane, heptime, oc-

tane): Narcotic action of . H. Funner.

Biochem. Zeits., 1921, US, 235—^261.

In contradistinction to ether and to chloroform,

the hydrocarbons mentioned when inhaled (by mice

and rats) often cause great excitement, and soon

affect the respiration adversely
;
benzene is an even

more powerful excitant. In molecular (juantitiea

benzene is a somewhat less powerful anaesthetic

than chloroform
;
ether has only one^quarter of its

activity. Hexane and ether, heptane and benzene,

octane and chloroform have about the same degree

of activity. The activity in the homologous scries,

pentane, hexane, heptane, octane, increases

approximately in the ratio I:3l3* The solu-

bility in water diminishes in the same ratio.—G. B.

Blast-furnace gas, Fowles. See X.

Patents.

Coking retort-oven. J. Becker, Assr. to The
Hoppers Go. U.S.P. 1,374,546, 12.4.21. Appl.,

8 . 11 .20 .

The coking chambers have contiguous heating

walls with vertical combustion flues. Tapered hori-

zontal flues in each heating wall connect a number
of the combustion flues of their respective heating

walls, the horizontal flues also communicating with

the corresponding horizontal flues of an adjacent

heating wall. Beversible regenerators, which can

be regulated individually, extend erosswi^ parallel

with the coking chamber and the heating walls,

and are connected in pairs with combustion flues

of a single heating wall. Means are provided for

controlling the individual flow through individual

regenerators and their connected groups of com-

bustion flues.—A. G.

ConstUxeents of the distillation gas from fuel [e.g.,

ethylene); Process for the separate recovery of

F. Bergius and P. Kalnin. E.P.

146,332, 2.7.20. Conv., 26.10.17.

The gas is freed from tar, ammonia, and benzene,

and IS then passed over adsorbent charcoal at

0° to -20° C. The adsorbed gas is then expelled

and again subjected to the same treatment. By
repeated adsorption the ethylene content can be

greatly increased, e.g., from 1—2% successively to

17, 36, and 59%.—A. G.

Purifying coal gas; Method of iy means of

ammonia. C. Still. E.P. 147,583, 8.7,20. Conv.,

10.12.17.

The scrubber first traversed by the cooled crude

gas is sprayed with the highly concentrated final

product of the ammonia-recovery plant, and the

subsequent scrubber is sprayed with the weaker
ammonia solution from the reflux condenser of

this plant. The gas flows in series through further

scrubbers which are traversed in counter current,

first by condensed liquor from the crude gas which

contains little ammonia, and then by fresh water

for the purpose of completely or partially washing

out the ammonia. The residue of ammonia remain-

ing in the gas after passing the ammonia scrub-

bers is recovered, together with the ammoniaca!
vapours arising from the ammonia recovery plant,

and containing hydrogen sulphide and carbon di-

oxide, in a saturating plant in the form of ammo-
nium sulphate, for which the necessary sulphuric

acid is produced from the hydrogen sulphide re-

maining in Gie exhaust g^s from the saturator.

When the whole of the ammonia is removed in the

scrubbing plant tbe gas that leaves the recovery

plant is washed with the ammoniacal liquor con-

dens^ In the preliminary cooling of the original

crude gas, so as to return the ammonia carried by
the first-named gas to the ammonia-recovery plant.

—A. G.

Soot-earhon, retort-graphite and other carbon pro-

ducts; Process for the production of from

natural gas. Riitgerswerke A.-G. E.P. 137,065,

24.12.19. Conv., 12.6.18.

Natural gas is decomposed to the extent of 65%
only in a retort, and the exit gases are us^ for

firing the retort. The degree of decomposition is

regulated hy varying the speed of the gas, which

may be preheated by the exhaust from the com-

bustion chamber.—C. I.

Petroleum jelly; Process for making a substitute for

. Riitgerswerke-A.-G. E.P. 134,528, 1.10.19.

Conv., 26.10.18.

Powdered pitch of ni.p. about 50°—60° C., con-

taining 50% or more of aliphatic hydrocarbons, pro-

duced, e.g., by distilling low-temperature coal-tar,

or lignite tar, at about 300° C., under reduced

pressure, is treated below its softening point with

petroleum ether and /or benzene, and/or other sol-

vents, in sufficient quantity to yield a homogeneous,

viscous mixture. The solvent is expelled after

separation of the insoluble matter, yielding a pro-

duct which, after purification and decolorisation by

the usual means, can be employed as a substitute for

petroleum jelly.—1. A. C.

Petroleum and analogous distillates; Process of

cleaning and refining . A. J. Paris, juu.

E.P. 161,253, 2.1.20.

The distillates are compressed in the form of spray,

vapour, or mist, in the presence of a permanent gas

free from oxygen and a neutral purifying liquid,

such as glycerin, Turkey-red oil, mineral lubricating

oil, or castor oil, under such conditions of tempera-

ture and pressure (which may range from 25 to

3501b. per sq. in.) that cracking of the distillates is

avoided . A mixture of the gas with oil vapour, pre-

pared by treating the distillates or crude oil with

the gas at a suitable temperature, may be fed into

the compression chamber, or the gas and oil may he

fed in independently. After the treatment the gas

and purifying liquid are separated from the oil

vapour, which is subsequently condensed, arid are

returned to the apparatus for treating more oil.

—L. A. C.

Crude oil; Process of recovering . I. S. Joseph.

U.S.P. 1,362,105, 14.12.20. Appl., 29.4.19.

To recover crude oil from emulsions, such as “ cut

oil,” “ bottom settlings,” etc., the emulsion is sub-

jected to centrifugal action so as to cause the con-

stituents of different specific gravity to move along

different paths, and a liquid of approximately the

same specific gravity as the heavier constituent is

introduced into the separator and caused to move

along the path of the heavier constituent with a

velocity greater than that of Lhe latter, so as to

carry along solid impurities which would otherwise

be deposited.

lAir condenser for use in'] apparatus for treating

hydrocarbons. J. IV. Coast, jun., Assr. to The

Prooeas Co. U.S.P. 1,374,357, 12.4.21. Appl.,

31.5.17.

A HORIZONTAL cylindrical vessel, fitted internally

with horizontal tubes open at both ends, is separ-

ated into a number of chambers by baffles open

alternately at the top and bottom to provide a

sinuous path for the hydrocarbon vapours or the

like which are led into the bottom of the vessel at a

point near one end. A current of air, induced by

connecting alf the tubes, at the end near the inlet

for hydrocarhon vapours, with a common flue,

passes throng the tubes and cools the vapours to

progressively lower temperatures as they pass

through the vessel, causing condensation of

different fractions in the separate chambers, whence

they are withdrawn.—L. A. C.
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PfIroleum-oiU: Apparatus for distilling——. A. D.

Smith. U.S.P. 1,374,402, 12.4.21. Appl., 13.3.17.

A snLL consists of a vessel with a sloping bottom

and a number of sloping tubes below the vessel con-

nected at their ends with the bottom of the vessel,

which is also connected with a well. The circulation

of oil induced by heating the tubes and the vessel

diminishes the deposition of carbon in the

apparatus.—L. A. C.

i

i

i

Jlydrocarbon oils; Process of converting higher-

hoding-point into lower-boiling-point hydro-

carbon oils. W. M. McComb. TJ.S.P. 1,374,858,

12.4.21. Appl., 3.7.20.

dehyde, are allowed to react with hydronaphthalenes,
with or without addition of condensing agents, but
in absence of acids. By heating tetrahydronaph-
thalene with paraformaldehyde and phosphorus
pentoxide a highly viscous oil (probably ditetra-
hydronaphthylmethane), b.p. 257“—258° 0. at
15 mm., is formed, and also a brittle, light-coloured
resin. If acids are used as condensing agents more
resin is formed and the yield of oil is reduced. The
viscous products may he used as lubricants, espe-
cially for refrigerating machines and aircraft
engines. As the oils are easily sulphonated their
siilphonic acid salts can be made use of for the
manufacture of drilling oils and the like.—C. A. C.

A MiXTOTE of the oil with a smaller quantity of :

steam is passed through a coil heated at the inlet
;

and outlet ends to the initial and final b.p. of the

oil respectively, and at intermediate points to pro-

gressively hij^er temperatures increasing at the

same rate as the b.p. temperatures of the oil in-
\

crease in fractional distillation of a sample of the

oil.—L. A. C.

Hydrocarbons ; Process of distilling . W. C.
Averill, jun. U.S.P. 1,375,245, 19.4.21. Appl.,

12.7.19.

In distilling crude petroleum oil containing

material quantities of asphalt-forming material and i

having a high sulphur content, e.g., Gulf Coast
j

crude petroleum, to produce pale lubricating oil and
I

distillates, including gasoline, a portion of the pro-
;

ducts of combustion employed for heating the still
|

bottom is withdrawn from the flue, cooled, and
j

passed through the oil in the still. The hydrocarbon
j

vapours are subsequently condensed from the mix-
i

ture of gas and vapour issuing from the still.
1

—L. A. C.
I

[Mineral] oil; Apparatus for rehning . S. F. i

Stephens, Assr. to W. J. Boyle, sen., and C. G.
Grant. U.S.P. 1,375,427, 19.4.21. Appl., 14.11.18.

Renewed 24.1.21.

The oil is fed on to a rotating, horizontal plate
within a still and flows as a thin film towards the
periphery of the plate, whence it is discharged as

a fine spray on to the walls of the still.—L. A. C.

Mineral oil hydrocarbons; Conversion of into
low- and high-boiling products, Deutsche Erdol
A.-G., F. Seidenschnur, and C. Koettnitz. G.P.
302,585, 29.1.16.

The oil is treated by one of the known cracking
processes, and the benzine produced is removed from
the products, which are then distilled to obtain a
product having a boiling point and specific gravity
near to that of the original oil. This is then put
through the cracking process again, either alone
or mixed with a proportion of the original oil. The
process gives a larger yield of benzine which is

free from the usual objectionable odour of benzine
obtained by a cracking process, while the residue
from the distillation is a more valuable lubricant
than the usual tarry residue that is obtained, and
a smaller quantity of gas is produced. The total
loss in the process is aS>ut 8%.—A. R. P.

Lubricating-oil. R. H. Brownlee. U.S.P. 1,374,277,
12.4.21, Appl., 23.11.18.

The oil produced as described in U.S.P. 1,309,432
(J., 1919, 621a) has a flash point of 425°—450° F.
(218°—232° C.), and a cold test of approximately
- 4° F. ( - 20° 0.) for a cut having a viscosity of 76
at 212° F. (100° 0.).—L. A. C.

liscoua [lubricating] oils; Manufacture of .

Tetralin G.m.b.H. G.P. 333,060, 28.7.18. Addn.
to 319,799 (J., 1920, 623 a).

Foshaldehyde, polymerisation products of form-
aldehyde, or substances capable of yielding formal-

Fuel; Liquid . U.S. Industrial Alcohol Co..
Assees. of A. A. Backhaus. E.P. 133,709
10.10.19. Conv., 28.11.17.

See U.S.P. 1,324,765 of 1919; J., 1920, 99 a.

Fuels; Liquid . U.S. Industrial Alcohol Co.,
Asscos. of A. A. Backhaus. E.P. 140,797, 25.3.20.
Conv., 12.10.17.

See U.S.P. 1,271,115 of 1918; J., 1918, 539 a.

Peat; Process of drying raw . Nasspress-Ges.
E.P. 146,263, 28.6.20. Conv., 2.1.14.

See U.S.P. 1,143,497 of 1915; J., 1915, 1003.

Lignites; Carbonising of . International Coal
Products Corp., Assees. of W. Runge. E.P.
142,443, 17.1.20. Conv., 30.4.19.

See U.S.P. 1,334,170 of 1920; J., 1920, 325 a.

Gas; Method of producing . 0. U. Bean. E.P.

162,159, 19.3.20.

See U.S.P. 1,337,637 of 1920; J., 1920, 439 a.

Coke discharging apparatus for coke oven batteries.

L. Wilputte. E.P. 161,904, 22.9.20.

Gas generators; Blast heaters and gas coolers for
. Eisenwerk Jagstfeld Ges. E.P. 145,540,

22.6.20. Conv., 17.5.18.

Distillation. G.P. 332,001. See I.

.tmmonia etc. G.P. 328,829. See VII.

Fatty acids etc. G.P. 332,.594. See XX.

Gas analysis apparatus. E.P. 138,3.55, 160,854,

and 160,930. See XXIII.

IIb-DESTBUCTIVE DISTILLATION;
HEATING; LIGHTING.

Charcoal; Production of artificially dense [for

gas-Tuasks]. L. P. Hawley. J. Ind. Eng. Cheni.,

1921, 13, 301—302.

As a substitute for coconut shell for the manufac-

ture of charcoal for gas-masks, the residue,

obtained by hydrolysing sawdust with dilute acid

and then leaching out the sugar, has proved to be

more satisfactory as regards yield, density, and

activity ef the charcoal than any untreated wood.

For small-scale experiments, 2-in. briquettes com-

pressed at 35,000 lb. per sq. in. from 20-meeh saw-

dust, to a density of 1'21, were distilled in a 2'5-in.

pipe, enclo.sed in a 4-in. pipe, pressure being main-

tained during the operation by means of a screw

and falling weight. At about 300 lb. per sq. in.

and a maximum temperature of 450° C., a 40%
yield was obtained, the charcoal having an
apparent density of 0'62 and a chloropicrin absorp-

tion value of 700 mins., as compared with 0'63 and

900, respectively, for coconut shell charcoal. The
product was hard and shiny, resembled anthracite.
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coal, and had a conchoidal fracture. On a semi-

commercial scale with a retort 10 ft. in length, the

best results were obtained by slowly distilling 4-in.

briquettes, made frptn 4- to 43-mesh dust, under
pressures varying from 80 to 130 lb. per sq. in.

;
the

product had an apparent density of 0'58 and a
chloropicrin absorption value of 600. The less

satisfactory results obtained on the large scale may
be doe to the vapours not escaping readily from the
larger briquettes and to the coarser raw material

us^.—W. J. W.

Patents.

Seiorts for the distillation of carbonaceous sub-
stances. Low Temperature Carbonisation, Ltd.,
M. Davidson, and ff. L. Armstrong. E.P.
161,608, 14.10.19.

Coal or other carbonaceous substance is distilled at
low temperature in relatively thin layers under
such conditions that the gas and vapour evolved
throughout the charge in the retort are rapidly
drawn away from the hot retort walls, to which the
heat is applied, into a central space or chamber,
whence they are immediately withdrawn. This
central space is capable of contraction to accom-
modate the expansion of the charge daring distilla-

tion. In the case of vertical retorts, a collapsible

casing or equivalent is used, and means are pro-
vided for permitting the inward movement of the
plates constituting the collapsible casing. Steam
may be admitted to the retort.—A. G.

Wood distillation. E. M. Sawtelle, Assr. to J. P.
Carter and R. L. Squibb. D.S.P. 1,374,887,
12.4.21. Appl., 10.9.18.

Subdivided wood is fed continuously into a pro-
ducer, air being blown in at the bottom, but no
steam bein^ injected. The products of distillation

are led off into a condensation system from which
the pyroligneous liquids are removed.—A. G.

Impregnated wood; Recovery of the preserving
material from . H. Wiedemann. G.P.
334,307, 16.11.19.

luFUEQNATED Wood 13 Subjected to fractional distil-

lation whereby, in addition to the usual products of

wood distillation, the substances, such as anthra-
cene or creosote oils, or copper sulphate, which
were used to preserve the wood, are also recovered.
The distillation may be carried out in the usual
way or, after addition of water, under increased
pressure.—A. R. P.

Liquids of high organic content; Process of destruc-
tively decomposing' and product of such
process. A. H. White. U.S.P. 1,374,889, 12.4.21.
Appl., 24.7.19.

An aqueous liquid, containing a large amount of

organic matter and capable of yielding valuable
carbon compounds upon destructive distillation, is

intimately mixed, in a concentrated condition, with
sufficient quicklime to heat the mass autogenously
to a temperature at which destructive distillation

occurs, and the volatile compounds are distilled off,

at least the major portion of the heat required
being supplied by the heat of the reaction. The
residue is calcined to produce a fresh charge of lime.

—A. G.

Electrodes for electric searchlights. Optische
Anstalt 0. P. Goerz A.-G. E.P. 148,450, 10.7.20.

Conv., 24.9.18. •

The formation of soot on electrodes used in search-
ii^tS which are operated on cimrent overload is

reduced by the addition of oxides or silicates, such
as cerium oxide, silica, etc., to the electrodes.

Alternatively, the electrodes may be surrounded
with a casing of silicates.—J. 8. G. T.

in.-TAB AND TAB PBODUCTS.

Phenoxides; Decomposition of by heat, p,
Fischer and U. Ehrhardt. Ges. Abhandl. Kennt.
Kohle, 1919, 4, 237—263. Chem. Zentr., 1921
92, I., 762—763.

Investigation of the products obtained by the dry
distillation of a number of normal and basic metal
phenoxides and cresyl-oxides showed that sodium
and potassium phenoxides yield solely gaseous pro-

ducts, chiefly hydrogen and a little methane,
whereas the compounds with other metals yield

varying proportions of liquid products in addition

to the aliove and other gases.—L. A. C.

Naphthalene; Exhaustive sulpKonation of —
H. E. Fierz and F. Schmid. Helv. Chim. Acta,

1921, 4 , 381—387.
'

According to the results of Armstrong and Wynne
(1885—1895), who showed that sulpho-groups never

enter the naphthalene nucleus in the ortho-, para,
or peri-position to one another, exhaustive sul-

phonation of naphthalene can lead to only two pro-

ducts, namely, the 1.3.6-trisulphonio and 1.3.5.7-

tetrasulphonic acids. The authors are, indeed,

unable to confirm the statement (G.P. 79,054) that

these two acids are accompanied by fenhofer’s
naphthalenetetrasulphonic acid (Monatsh., 1882, 3,

112) when naphthalene is heated at 260° with con-

centrated sulphuric acid and phosphorus pentoxide.
The apparent losses attending the manufacture of

H-acid are dependent on the formation of the tetra-

sulphonic acid and on oxidative destruction of

naphthalene. Together with the tetrasulphonic

acid, the 2.7- and the l.S-disulphonic acids are often

formed in small proportions, these acids evidently

undergoing further sulphonation to the 1.3.6-tri-

Bulphonic acid only with difficulty. 1-Nitronaph-
thalene-3.6.8-tr]Sulphonic acid is described. (Cf.

J.C.S., June.)—T. H. P.

Phenols of low-temperature tar. Gluud and Breuer.
See XIII.

Lead compounds of phenols. Fischer and Ehrhardt.
See XIII.

Benzoic acid from benzene. McKee and Strauss.

See XX.

Patents.

far-oils, especially from lignite; Process for re-

ding with aqueous alkalis. Deutsche
Erdol A.-G. G.P. 333,061, 24.10.18.

The oil is intimately mixed with the alkali solution
by passing a current of steam through the two
liquids. The mixture is then distilled with steam
at temperatures up to 300° C. and eventually under
reduced pressure. No separation of tarry and
asphalt-like components takes place, and the dis-

tillate obtained is very pure and practically odour-
less.—A. R. P.

Pyridine bases; Manufacture of . Farbw.
vorm. Meister, Lucius, und Pruning. E.P-
147,101, 7,7.20. Conv., 23.12.18. Addn. to

146,869 (J., 1921, 5 a).

Formaldehyde or acetone is substituted for a part
of the paraldehyde. Thus, when 16 pts. of formalde-
hyde (M%) is heated with 8'7 pts. of ammonia (25%)
and 13'2 pts. of parald^jde a mixture of bases is

obtained consisting of about 60% of aldehyde-colli-

dine and 50% of methylpyridines, chiefly o-piooline.

Ammonia, paraldehyde, and acetone give a product
consisting ^most entirely of trimethylpyridine.
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1
i-Va'phihyleneduimine and its tuhhonie acids;

UaiMfactiire of arylsulphonyl and arylenedittd-

p/wmi/l derivatives of . G. T. Morgan, and

lie Imperial Trust for the Encouragement of

Scientific and Industrial Research. E.P. 160,853,

6.8.19.

ABTL8tILPHOim.-1.4-NAPHTHTLENEDHMINEa, and
arylenedisulphonyl - i»ij - 1.4 - naphthylenediamines,

and the sulphonic acids of these compounds can be

prepared by the reduction in a not too strongly acid

or ^kaline reducing medium of the p-azo. deriva-

tives of the corresponding arylsulphonyl- or arylene-

disulphonyl-naphthylamines or their sulphonic

acids containing the sulphonic group in the 2, 6, 7,

or 8 positions. The reaction can be carried out

with such reagents as zinc dust and sodium
hydroxide, zinc dust and ammonium chloride, iron

borings and dilute acids, alkaline sodium hydro-

sulphite, stannous or titanous chloride, etc.^ pro-

vided the medium is not sufficiently acid or altaline

to effect hydrolysis of the arylsulphonyl groups.

Thus, for example, toluene-p-sulphonyl-l.S-naph-

thylenediamine is obtained by condensing o-naph-

thylamine with p-toluenesulphonio chloride in pre-

sence of sodium acetate dissolving the product in

sodium hydroxide, and treating with benzene-

diazonium chloride, whereby sodium benzene-4-azo-
toluene-p-sulphonyl-it-naphthylamine separates ; this

is converted into the free azo compoundj and the

latter reduced with zinc and ammonium cnioride in

aqueous alcoholic solution. (Cf. J.C.S., June.)
—G. F. M.

FhMrene;^ Catalytic oxidation of . Process of

producing maleic acid.
_

Process^ of producing
anthraquvnone. Catalytic oxidation of naph-
thalene. (a) J. M. Weiss and C. R. Downs, (e, c,

and n) C. R. Downs, Assrs. to The Barrett Co.

II.8.P. 1,374,695, and 1,374,720-2, 12.4.21. Appl.,

(a) 21.11.19, (b and c) 3.7,20, and (d) 10.7.20.

(1) FttiOEENB is oxidised to fluorenone by treatment
at 300°—700° C. with a gas containing oxygen in

the presence of a metallic oxide as catalyst. The
use of mercury out of contact with the reaetion

mixture but in heat-transferring relationship

thereto is claimed in the manufacture of (s) maleic

acid and (c) anthraquinone by the partial oxidation
of benzene and anthracene respectively by a gas
containing oxygen in the presence of a catalyst, (nf

Naphthalene vapour is partially oxidised by treat-

ment with a gas containing oxygen in the presence
of aluminium oxide as catalyst.—L. A. C.

P-Nitronaphthalene ; Manufacture of . Tetra-
lin G.m.b.H. G.P. 832,593, 7.10.19.

-4 MIXTURE of mononitrotetrahydronaphthalenes
obtained according to G.P. 299,014 (J., 19TO, 174a)
is subjected to fractional distillation; /3-nitrotetra-

hydronaphthalene is separated from the first frac-

tions by freezing and is dibrominated and the pro-

duct distilled. By a vacuum distillation of the
thick, oily, brominated product hydrobromic acid is

split off at about 150° C. and /3-nitronaphthalene,
m.p. 76° C., distils over at 190°—2M° C. at
20 mm. /3-Nitronaphthalene cannot be obtained by
direct nitration of naphthalene.—C. A. C.

^i^CUoronitroanthTaquivionfis; Manufacture of
. F. Dllmann. ‘.G.P. 332,853, 17.8.16.

S.tDiNiTHO-l-HTDROXTAiiTHEAQijuspi™ is treated
with arylsulphochlorides in presence of substances
capable of combining with acid. If the reaction is

allowed to take place in prince of potash the
hydroxyl gronp is replaced by chlorine and 1-chloro-

2.4^initroanthraquinone is formed. If diethyl-
aniline is used a good yield of 1.2-dichIoro-4-nitro-

anthraquinqne is obtained. 2.4-Dinitro-l-hydroiy-

anthraquinone, prepared from l-bydroxyanthraqnin-
one and nitric acid (sp. gr. l’S2) in sulphuric acid
solution, forms yellow needles (from glacial acetic
acid), m.p. 248° 0.

;
it is slightly soluble in hot alco-

hol and hot glacial acetic acid, easily soluble in nitro-
benzene. l-Chloro-2.4-dinitroanthraquinon6 crystal-

lises from glacial acetic acid in slightly yellow
needles, m.p. 240° C., slightly soluble in hot alcohol,

soluble in benzene, easily soluble in nitrobenzene;
by heating with /J-naphthylamine in amyl alcohol

solution the purple compound 2.4-dinitro-l-j8-naph-

thylaminoanthraquinone is obtained. 2.4-Dinitro-
l-hydroxyanthraquinone heated with p-toluene-
sulphochloride and diethylaniline gives 1.2-dichloro-

4-nitroanthraquinone, yellow needles from benzene,
m.p. 246° C., slightly soHrole in alcohol, soluble in

benzene, easily soluble in nitrobenzene.—C. A. C.

Liquors containing phenoloid bodies; Purification

of . The Koppers Co., Assees. of C. A,
Basore. E.P. 1.39,108, 14.2.20. Conv., 15.2.19.

See D.S.P. 1,323,239 of 1919; J., 1920, 80 a.

Tar; Method of treating hydrocarbons derived from
gas . M. Melaraid, Assr. to The Chemical
Foundation, Inc. U.S.P. 1,362,127, 14.12.20.

Appl., 4.8.14.

See G.P. 278,192 of 1913; J., 1915, 209.

See also pages (a) 375, Distillation (G.P. 332,001).

378, Petroleum jelly substitute (E.P. 134,528). 379,
Viscous oils (G.P. 333,060). 399, Comminuting
pitch (G.P. 333,704). 412, Fatty acids etc.

(G.P. 332,594).

IV.-COLODBING MATTERS AHD DYES.

Anthocyanins and anthocyaMins. IV. (o) Antho-
cyan colours in floicers. (b) Fornuition of antho-

cyans in pUtnts. A. E. Everest and A. J. HalK
Proc. Roy. Soc., 1921, 92 B, 150-162.

For the most part a reply to Shibata and others ^J.,

1919, 217 a) and a criticism of their work. Further
experiments are described in support of the view

that in nature yellow sap pigments of the flavonol

group are first formed and then the anthocyan

colouring matters are produced from them by reduc-

tion.—W. G.

Patents.

i Visazo-dyes for wool; Prepamtioii of . Badisohe

Anilin- und Soda-Fabr. G.P. 333,077, 3,5.19.

! Addn. to 330,824 (J., 1921, 294 a).

I The tetrazo-componnd of 4.4'-diamiiiob€nzophenone

j

is combined with 2 mols. of 2.6- or 2.7-naphthol-

sulpbonio acid. The resulting dyes give various

I
shades of scarlet on wool.—A. H. P.

j Colour of the anthraquinone series; Manufacture of

i a new . L. Cassella und Co. E.P. 148,339,

I 9.7.20. Conv., 15.3.15.

See U.S.P. 1,285.727 of -1918; J., 1919, 130 a.

Catechin. E.P. 161,431. See XV.

Pkotosensitising dyes. U.S.P. 1,374,871-2, See XXI.

V.-FIPRES; TEXTILES; CELLULOSE;
PAPER.

\¥od; Harmful action of acids on . M. Beeko.

Textilber., 1921, 2, 194—195.

When treated with acids wool acquires an acidic

character so that its resistance to treatment with

alkalis is diminished. When samples of wool were

steeped for 2 hrs. in solutions containing respect-

ively hydrochloric, sulphuric, oxalic, formic, and
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acetic acids, 0 9, 0'4, 0'4, 0-225, and 0-1% of the wool

dissolred. The same samples were washed, dried

overnight, neutralised with a very dilute solution

of sodium bicarbonate, and boiled for 2 hrs. in a 4%
(on weight of wool) solution of Marseilles soap,

whereby a further 1'8, 2 0, I'SS, 1-15, and 1-0% of

the wool dissolved. When different samples of wool

were immersed for 2 hrs. in solutions containing

0, 2, 4, 6, 8, and 10% respectively of sulphuric acid,

whereby O’^, 0-20, 0 45, 0-75, 110, and 1-50% of

the wool dissolved, and were then washed, neutral-

ised in a dilute solution of sodium bicarbonate, and
heated for 2 hrs. at 95“—100° O. in a solution con-

taining 2-5% of sodium carbonate, a further 1-2, 1'S,

3‘0, 4'4, 5*2, and 7-6% of the wool dissolved, "l^cn
samples of wool, after ihimersion in solutions con-

taining 4% of sulphuric acid and 0, 10, 25, 50, 100,

and 200 % of Glauber’s salt, whereby 0‘45, 0-375, 0-35,

0*30, 0*275, and 0*20% of the wool dissolved, were
treated with a 4% solution of soap at 95°—100° C.,

a further 2*0—1-9% of the wool dissolved. Under
the same conditions, except that acetic acid (5%
instead of 4%) and sodium acetate were used in

place of sulphuric acid and Glauber salt, 0*10,

0*1^ 0*20, 0*24, 0*25, and 0*25% of the wool dis-

solved, and in the subsequent soaping the amount
of wool which dissolved was 1*20—1*30% .—A. J. H.

Setting; Investigations of the process of . E.
Kayser and H. Delaval. Bull. Soc. d’Encour.,

1920, 132, 277—296.

The conditions affecting the retting of fibrous

materials such as flax, hemp, ramie, jute, and
nettles by means of six different kinds of micro-

organisms isolated from macerations of flax, hemp,
jute, etc., have been investigated; all of the micro-

organisms were aerobic except one, which was a

facultative anaerobe. Sterilisation of the materials

before retting was effected by means of alkali hypo-

chlorite solution or preferably with carbon bisul-

phide vapour. The optimum temperature for four of

the organisms used was 25°—30° C., and for the

others 32°—35° 0. M'anpnese salts hindered
retting, and aeration of the retting liquors was
beneficial in one instance and detrimental in

another. In one experiment the gas liberated in

the early stages of retting contained 65% of carbon
dioxide and 35% of nitrogen, and in the later

stages it contained 75% and 25% respectively, while

the retting liquor contained alcohol and a much
smaller amount of acetic acid. By the selection of

suitable bacilli and conditions the retting process

may be scientifically controlled so as to give uniform
results.

—

A. J. H.

Seeds (JPhragmites communis, Trin.); Composition
of — P. Herig. Cellulosechem., 1921, 2,

25—34. (Cf. Heuser, J., 1920, 744 a.)

lx an investigation of the composition of reeds
(Phragmites communis), the cellulose content was
determined by the chlorination method of Cross and
Bevan (an improved form of apparatus is de-
scribed), the pentosans by Tollens’ furfural method,
moisture by drying at 106° C., aeh by carbonisation
a'ith ammonium nitrate, and the lignin content by
difference. In different samples of air-dried reeds
the stems (57*09—60-92 % of the total), sheaths (16*35

—16*38%), and leaves (26*56—22*70%) contained
respectively : cellulose, 38*64—40*98, 24*96—31*06,

and 21*45—21*35%
;
pentosan, 17*27—19*66, 15*75—

17*59, and 15*21—10*62%; lignin, 32*42—30*36,
37*42-35*35, and 42*01—50*79%; ash, 2*20—2*00,

14*00—8*00, and 11*33—10*67 % ;
moisture, 9*47

—

7*00, 7*87—8*00, and 10*00-6*67%.—A. J. H.

Swelling {of cellulose acetate]; Nature of the pro-
cess of . E. Knoevena^l and O. Eberstadt.
Kolloid-Chem. Beih., 1921, 13, 194—212.

Cellulose acetate does not swell in pure water or

in absolute alcohol, but it will swell readily

aqueous mixtures of alcohol, acetone, and acetic

iicid. In each case there is a definite mixture where
the swelling is at a maximum. Unswollen cellulose

acetate is only slowly dyed at 25° C. by a 0*05%

aqueous solution of Methylene Blue, and the ma*i.
mum coloration is reached only after several

months. Under identical conditions swollen cellu-

lose acetate is dyed to the maximum tint in a few

minutes. Unswollen cellulose acetate is hydrolysed

by aqueous alkali hydroxide solutions with the

greatest difficulty, but the swollen material is com-
pletely hydrolye^ in 30 mins, by a N 12 solution of

potassium hydroxide at 26° C. (Cf. J.C.S., Juue.)

J. J*. g

Sulphite liguors; Titration of . R. Sieber.

Paper, Apr. 6, 1921, 24—27.

Results are given of a comparative investigation

of methods for analysing sulphite liquors, and the

high values (5—15%) obtained for the free acid

when determined by titration with standard alkalis

are shown to be due to carbon dioxide. For works

praq^e the total acid is most suitably determined

by means of the iodometric method. Sander’s new
method (J., 1921, 256 a) which depends on the re-

action between bisulphite compounds and an excess

of mercuric chloride, whereby hydrochloric acid is

liberated, gives correct results only when carefullj*

carried out and is therefore more suitable for

laboratory control and for exhaustive investiga-

tions. The free acid is most conveniently deter-

mined by Sander’s older method or by Hohn’s
method. This latter gives more accurate results

(maximum error 1—2%) if methyl orange or p-nitro-

phenol be used as an indicator, instead of phenol-

phthalein.—A. J. H.

Sulphite-pulp
;

Determination of the degree of

digestion of . R. Sieber. Paper, Apr. 6,

1921, 17—22.

The degree of digestion of sulphite pulp may be

estimated by meaiis of a solution of bleaching

powder. 21 g. of moist pulp (5 g. of dry pulp) is

placed in a brown glass bottle (light appreciabl.v

affects the reaction) with 150 o.c, of distilled water

and is allowed to stand for J hr. in the case of a dr.v

pulp. 100 c.o of a solution of bleaching powder coit-

taining 6% (on weight of pulp) of active chlorine is

added, and after 1 hr. the mixture is filtered

through a bronze sieve and the remaining chlorine

is determined in 50 c.c. of the filtrate. The amount
of chlorine absorbed by the pulp (“ chlorine num-
ber ”) is proportional to its lignin content and is re-

lated to the quality of the pulp as judged by its

physical properties. The results obtain^ by this

method with hard and soft pulps are similar to

those obtained by the methods of Klason (J.,

1911, 79), Richter (J., 1912, 869), and Becker

(J., 1920, 482 a). The chlorine numbers of 2-5

pulps varied from 2*7 to 8*5, but were found to

Ite somewhat too high in the case of very completely

digested pulps. The chlorine number is influenced

by the poor washing of a pulp, but this may be

avoided by washing the pulp with 150 c.c. of warm
water for 1 hr.

—

A. J. H.

Paper pulp; Dyeing of . J. Huebner. J. Soc.

Dyers and Col., 1921
,J^13

9—145.

In the manufacture of pajw pulp the degree of dis-

integration of the fibres pr^iced by beating greatly

influences the affinity of the pulp for dyestuffs.

When samples ofThilp produced from purified cotton

yarn were immersed under comparable conditions

in a solution of Night Blue the amount of dyestuff

absorbed was inversely proportional to the average

length of the fibres, and while unbeaten ration yarn

showed a constantly increasing absorption during

72 hrs., the absorption by the most highly disin-
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tegrated pulp waa almost complete during the first
j

hour. The highly disintegrated pulp absorbed twice

as miich dyestuff as the unbeaten yarn, but had no

greater depth of shade. In the case of pulp made '

from wool, increased disintegration augmented
'

thB rate of absorption but did not influence the
;

amount of dyestuff absorbed. When immersed in a
;

solution of Night Blue, jute, bleached poplar cellu-
;

lose and unbleached sulphite-cellulose absorbed the :

dye more quickly than bleached esparto cellulose

and cotton half-stuff. Purification of sulphite- .

cellulose reduced its affinity for the dyestuff. The
|

sizing of paper greatly increases its affinity for dye- 1

stuffs, and when resin size was added to a dye-bath !

containing Metanil Yellow or Scarlet R and alum,
;

the pulp immersed therein rapidly absorbed 80— '

90 % of the dyestuff . For the production of cheaper i

and faster shades, such mineral colours as Iron

Buff, Chrome Yellow, Manganese Bronze, and
Prussian Blue should be precipitated within the

pulp. Acid dyestuffs have small affinity for paper
unless it is heavily sized. Fast shades are obtained

by precipitating an acid dyestuff by means of a basic

dyestuff within paper pulp, and useful combinations

are Auramino and Naphthol Yellow S
;
Chrysoidine,

Magenta, or Brilliant Green and Orange II. ; “Vio-

toria Blue and Water Blue or Methylene Blue,
Rhodaraine and Eosin, etc. Direct dyes are espe-

cially suitable for the production of mottled paper,
and the shades obtained are fast.—A. J. H.

Straw pulp for the manufacture of cardboard;
Colouring . H. Press. Papierfabr., 1921,

19, 261—266, 365—368.

The possible production of coloured cardboard by
the direct addition of mineral or organic colouring
matters to the straw pulp in the hollander was in-

vestigated. The dried straw pulp (after previous
boiling with milk of lime under 4—5 atm. pressure)
contained cellulose 40’4%, pentosans 20'5%, lignin

(by diff.) 29'9 % , and ash 9'2 % . The mineral matter
consisted chiefly of calcium silicate, CaSiO,, and
this was not removed in the preparatonr treatmebt
of the pulp. A solution of the dyestuff was added
to a known weight of pulp, and after M mins, the
exhausted dye solution was poured into a glass
cylinder and its colour matched by the addition of a
standard solution of the dye to water (which had
been poured off from undyed straw pulp) contained
in another cylinder. Straw pulp absorbed 95% (of
the dyestuff added) of direct cotton dyes, 78—93%
of basic dyes, and 53

—

75% of acid dyestuffs. The
absorption of mineral colouring matters was deter-
mined by means of ash estimations and varied from
17 to 54 % . For the production of a khaki-coloured
cardboard a mixture of a mineral and an organic
colouring matter was found to be suitable.—A. J. H.

Paper; Investigations of materials suggested for the
manufacture of . Bull. Imp. Inst., 1920, 18,

323—335.

Stems of Cyperus Papyrus from Egypt treated with
caustic soda under conditions similar to those used
for the preparation of paper pulp gave 34—42% of
dry pulp, which was difficult to bleach and was
unsuitable for the production of white paper.
Samples of Bourdie grass {Typha sp.) from Egypt
save about 35% of dry pulp, which was difficult to
bleach, and produced a harsh, stiff paper, which
™tenk considerably in drying. The Kokerboom
(lioe dichotoma) from South Africa is not a suit-
able paper-making material, and is inferior to other
oouth African products. Vau stems fUibiscus tili-

acew) from Fiji gave a good yield of pulp, but of
inferior quality. Matai wood {Podocarpus spicatus)
trom New Zealand gave a very low yield of
pulp, which was not suitable as a paper-making
material. “ Tabocca Brava,” a bamboo from Brazil,
furnished, on rather drastic treatment, a good yield

of pulp of fairly high quality, suitable for wrapping
papers. Aninga (Montrichardia arborescens) stems
from Brazil yielded a pulp furnishing a good brown
paper, but the pulp could not be bleached sufficiently
for the manufacture of paper suitable for writing
or printing purposes.—J. C. K.

Carnauba v>ax palm. Grimme. See XII.

Cellobiose. -Karrcr and Widmer. See XVII.

Maize cob cellulose. Marsh. See XXII.

Patents.

Pressed [fibrous] material; Manufacture of articles

from . Ottmar Reich, and H. Weiss. E.P.,
133,952, 13.10.19. Conv., 23.3.17.

Dhied straw and similar reed-like materials are dis-

integrated, treated with dilute solutions of alkalis
(e.g., 0'5% of caustic soda), acids (e.g., 0'42% of
nitric acid), or sulphites, whereby ligneous incrust-
ing substances are removed, and are then bleached.
Successive treatments of the raw material with
caustic soda and a hypochlorite give tetter results
than when both substances are used together. The
moist pulp so obtained is ” formed ” under pressure
in moulds made of porous material, which allow
excess of water to be expressed.—A. J. H.

Balloon envelope material and process of manufac-
turing same. Ballonhiillen Ges. E.P. (a) 139,795
and (b) 139,807, 3.3 and 4.3.20. Conv., 3.3.16

and 22.9.17.

(a) Gas-tight balloon fabric is built up of a textile

fabric united to nn animal entrail skin, such as

goldbeater’s skin, by means of an adhesive layer
containing glue and a substance to render it elastic.

A suitable adhesive composition consists of 100 pts.

of water, 10 pts. of gelatin, 10 pts. of Turkey-red
oil, and 5 pts. of ^ycerin; 0'25 pt. (or 1%) of

potassium bichromate or formaldehyde is added for

waterproofing purposes, (b) The goldbeater’s skin

may be dispenski with if the textile fabric is coated
with several layers of the adhesive composition.
(Reference is directed in pursuance of Sect. 7, Sub-
sect. 4, of the Patents and Designs Acts, 1907 and
1919, to E.P. 12,230 of 1890; J., 1891, 1016.)

—A. J, H,

Degumming textile materials. See. Suisse de Fer-
ments. E.P. 145,683, 29.6.20. Gonv., 30.6.19.

(Cf. Tagliani, J., 1921, 2.56 a.)

The rapid loss of diastatic power which occurs when
a dilute solution of animal amylase (obtained from
slaughterhouse waste) is heated at 55°—60° C.,

is greatly diminished by the addition of neutral
salts (notably chlorides) of alkali or alkaline-earth

metals. Sodium chloride and calcium chloride are
suitable, 3—5 kg. being used per 1000 1. of solution.

Textile materials are more easily penetrated by the

solution of amylase if it contains a biliary salt such

as is present in pancreatic juice and purified ox gall.

—A. J. H.

[Textile] fibres; Process and apparatus for degum-
ming and mashing . R. L. Pritchard. E.P.

161,219, 7.11.19.

Fibres are packed in receptacles (7—15 cm. deep)

having solid lateral walls and perforated bottoms,

which are piled one above the other (the top one
having a perforated cover) and secured so as to form
a rigid column. This is fitted tightly within a

vessel open at both ends and standing on a per-

forate shelf which rests on the bottom of a larger

vessel containing the liquid used for treating the

fibres. The liquid rises upwards through the fibre

receptacles and is pumped back into the outer
vessel. The fibres are thus subjected to a continuous

unidirectional flow of liquor, whereby adhering
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ms-ttors ftr© loosened. The pile of fibre receptaoles

is then removed and made to slide slowly down
through a vessel containing pure water, whereby the

fibres are washed free from the loosened imparities.—A. J. H.

netting of fibrous straw; Method of and bath for

. J.M. Masson. U.S.P. 1,374,941, 19.4.21.

Appl., 12.1.20.

Straw is steeped and then boiled in a solution con-

taining trisodium phosphate and sulphonated oils,

and is then washed.—A. J. H.

Viscose silk; Manufacture of artificial . E.

Bronnert. U.S.P. 1,374,718, 12.4.21. Appl., 8.9.20.

Abtotcial silk thread up to 1 denier in fineness is

produced by spinning raw viscose, containing alka-

line condensation products of phenols and alde-

hydes, in a hath containing a bisulphite, the con-

centration of which is inversely proportional to the

fineness of the thread.—A. J. H.

Cdlulose; Manufacture of . Badische Anilin-

und Soda-Fahr. G.P. 331,950, 13.1.18.

Wood, straw, or the like is treated with alkali and
carbon dioxide. The treatments may take place

once or several times, and in any succession. If

ammonia is used as alkali it can be recovered as

well as the carbon dioxide. After the aqueous

liquors have been separated from the cellulose

they can be concentrated in order to convert them
into a fodder which, like molasses, is mixed with

bran, peat, and the like.—O. A. C.

Paper in pulp form; Sizing of . J. W. Zanders.

G.P, 303,341, 20.9.16,

Montan wax is saponified with caustic alkali, especi-

ally with potassium hydroxide, and is converted

into a stable emulsion. The emulsion is added to

the pulp in the hollander, and the montan wax is

precipitated by aluminium salts or the like and
fixed in the paper fibre. By sizing further than to

the standard hardness a dense watertight paper is

obtained without special impregnation,—C. A. 0.

Paper; Method for sizing irifft animal glue or

proteins, F. Hassler. G.P. 331,350, 31.3.14.

Thb precipitation of the glue and proteins is

effect^ by means of sulphonic acids of unsaturated

hydrocarbons, especially of the higher hydrocarbons

of coal tar, or by condensation products of the sul-

phonic acids obtained by heating a mixture of them,

or by condensing them with formaldehyde or

with phenolsulphonie acids. As the precipitates

may be easily obtained pure white and are

not coloured by iron salts, they may be applied

to all pulp products. The pulp is treated

either alternately with the glue or protein solu-

tions (the latter from yeast or fish) and the

solutions of the precipitating agents, or glue

(protein) and precipitant are added together dis-

solve in sodium carbonate; precipitation takes

place when acid or aluminium sulphate is added.

For surface sizing the paper is passed first through

a solution of the condensation product and then

throu^ a solution of glue and afterwards is dried

as usual. Examples of the application of the con-

densation products prepared from naphthalenesul-

phonio acid alone or with formaldehyde or phenol-

sulphonic acid are given.—0. A. C.

Paper and pulp products; Method for sizing and
impregnating . H. T. Bobme, A.-G. G.P.

331,742, 16.5.18.

SutPHiTK-CBLurLosB waste lyes are applied together

with emulsions ot coumsrone-resin and animal glue,

or coumarone-resin and crude montan wax, or

crude montan wax, or crude “ montan wax colloid,”

Even when neutralised the sulphite lye acts as a

precipitant for the above emulsions and participates

in the sizing. For the precipitation of strongly

alkaUue emulsions acid sulphite-cellulose lye i,

used or if the light-coloured neutral WMte lye U
used’, other acid precipitants, as aluminium sul-

phate or dilute acids, are added. When precipi,

tating emulsions of coumarone-resin and animal

glue by sulphite lye the greater part of the glue is

also precipitated. For the manufacture of water,

proof paper or pulp products the dyed material is

first treated with sulphite-cellulose lye, which may

have to be acidified, and then is treated with tli«

emulsions. The two-bath system may also be used

with advantage for other textile products.—C. A. C

Pumace plant for the recovery of salts, especially

in sodium sulphate cellulose factories. H',

Schacht. G.P. 317,082, 11.10.18.

A OALOiNTNO and melting furnace mounted to rotate

on wheels, rollers, or ball bearings, is movable

parallel and perpendicular to the longitudinal axb

of a rotary furnace, and the discharge outlet of the

latter is faced with refractory material and adaptec

to fit into the inlet of the melting furnace, so as tt

make an almost air-tight junction for the transfa

of material from the rotary furnace to the hcarti

of the melting furnace.—J. H. L.

Sulphate-cellulose plants; Treatment of gases anii

vapours from . A. E. Nielsen. G.P. 333,031,

6.3.19. Conv., 13.10 and 15.12.17.

The gases are treated with an absorption mass con-

taining calcium carbonate. The green waste lime

from the manufacture of sulphate-cellulose may be

used with advantage. After the treatment with tbe

gases the mass contains ; sodium carbonate, sodium

sulphide, sodium sulphate, sodium thiosulphate,

hydrogen sulphide, thiocyanic acid esters, sodium

thiocyanate, acetone, other ketones, aldehydes and

mereaptans, calcium sulphite, calciuno sulphate,

calcium sulphide, calcium ' oxide, calcium tetra-

thionate, calcium carbide, etc., which can be con-

verted into useful products. Calcium thiosulphate

In cnrltlUYI fTili-kClllnliat.A. Ci. A. C.

Fibres; Treating . J. H. Pickup and G. A.

Wilson. E.P. 161,600, 15.9.19.

See U.S.P. 1,350,621 of 1920; J., 1920, 653 a.

Cellulose; ’Process for converting . K. A.

I

Kocher. U.S.P. 1,374,928, 19.4.21. Appl., 21.3.17.

! See E.P. 107,219 of 1916; J., 1917, 973.

Nitrocellulose and other esters; Process of reducing

the viscosity of viscous solutions of . 0.

Carlsson and B. Thall, Assrs. to Atlas Powder

Co. U.S.P. 1,375,208, 19.4.21. Appl., 4.12.19.

See E.P. 136,141 of 1919; J., 1921, 296 a.

Paper; Method and means for imparting a polished

textile- or like surface to . Eastern Manu-

facturing Co., Assees. of H. J. Guild. EF
142,117, 21.4.20. Conv., 9.12.16.

See U.S.P. 1,277,714 of 1918; J., 1918, 687 a.

Paper making [machines; Device far carding nel

of paper from drying roUers to calendering rolled

of .] Great Northern Paper Co., Assees. o

C. E. Pope.. E.P. 141,022 and 151,623, 28.1.2U

Conv., 28.3.19.

See also pages (a) 39^ Coating compodtim

(U.S.P. 1,368,914). 405, Sugar from wood (E-r

142,480) ;
Saccharification of eeUulose (E-'

146,860); Glucose from wood (E.P. 143,212); Pp
meUation of cdlulose (E.P. 161,294) ;

Femenfofu!

process (E.P. 161,870).
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VI -BLEACHING ; DYEING ; PRINTING

;

FINISHING.

iahrics; Two- and multi-coloured effects in

"!!_ M. Koiig. TextUber.. 1921, Z, 178.

roLOtiRED effects may be obtained in the picce-

dVeing of woollen fabrics by suitably treating part

of the yam before weaving. Yarn which has been

treated^ with chlorine or caustic soda has an in-

creased affinity for acid, mordant, and direct cotton

jyes and yarn mordanted with tannic acid

and "tin or antimony salts loses its affinity for acid

wool dyes but is strongly colour^ by basic dyestuffs.

4fter treatment with solutions of potassium,

ammonium, or calcium thiocyanate, wool has a per-

manently increased affinity for acid, aflerchrome,

and mordant dyestuffs. Wool which has been im-

mersed for 1—IJ hrs. at 50° C. in a solution con-

taining 25% of sodium thiosulphate and 16% (on

weight of wool) of hydrochloric acid of 22° B. (sp.

gr. 118) has a dilttinished affinity for acid, sub-

stantive, and mordant dyes, and an increased
|

affinity for basic and vat dyestuffs.—A. J. H.
j

Dyeing of wool; Direct . L. Guglialmelli and
0. G. Estrella. Anal. Soc. Quim. Argentina,

1920, 8, 325—326.

Wool and silk can be dyed directly by diazotisation

and sub^quent treatment with certain polyphenols

and phenolic glucosidea. By the use of metallic

salts, such as potassium bichromate and copper
|

sulphate, variations in shade and greater fastness
;

to light can be obtained.—G. W. R.
|

[Printing} reserves under Indigo; Function of I

manganese oxide in . R. Haller. Textilber.,

1921, 2, 173-174.

Ths conditions under which manganese compounds
may resist the fixation of vat dyestuffs on fabrics

have been investigated by means of a Schleicher-

gchull dialysing cell, the material of which has been
considered as naving the properties of a cotton
fibre. The dialyser was filled with a solution of

manganese chloride and placed in a 2 % solution of

caustic soda. After 24 hrs. the inner liquid was
clear and neutral, but a precipitate of manganese
hydroxide had formed in the caustic soda solution.

A cross-section of the thoroughly washed dialyser

showed that a brown deposit of manganese hydrrat-
ide had formed on the outer half of the membrane,
while the inner half was free from manganese.
When a solution of indigo reduced by means of

h.vdrosulphite was dialysM in the same dialyser,

which was immersed in water, the indigo pene-
trated considerahly into the deposit of manganese
hydroxide. In another experiment, the dialyser
(immersed in 2% caustic soda) contained a solution
of 20 pts. of manganese chloride and 1 pt. of sodium
bichromate, and after 24 hrs., no bichromate re-
mained in the inner solution. A cross-section of the
dialyser showed (inside to outside), a brown deposit
of a manganese-chromium compound, a colour!^
layer, another brown manganese-chromium deposit,
a broad colourless layer, and a small deposit of
manganese hydroxide. These facts are attributed
to the formation of a compound, 2Mn0„Cr,0„
which has been prepared, and is regarded as an
adsorption compound of a manganese chromate
with manganite. When the same dialyser was used
tor the dialysis of a solution of indigo and hydro-
sulphite, the indigo only penetrated as far as the

]

first manganese-chromium deposit. It is concluded
|

that indigo reserve pastes which contain manganese
chloride and sodium hichromate are effective be-
cause of the high oxidising power of the manganese
chromate which is formed, and tha* for this type of
reserve indigo vats prepared with zinc and lime are

1

more suitable than those containing hydrosulphite,
since the latter diffuse more quickly through the
dialysing membrane.—A. J. H.

Ultramarine
; Printing fabrics with . G. Stein.

Textilber., 1921, 2, 176—177.

It is difficult to obtain effects which are fast to

washing by means of printing pastes which contain
starch and coarse varieties of ultramarine, since the
affinity of ultramarine for cotton decreases with an
increase in the size of the ultramarine particles.

Moreover, in order to avoid “ scumming,” it is

necessary to add to the printing paste such sub-
stances as dextrin, gums, and caustic soda, and
these decrease the affinity of ultramarine for the
fibre.—^A. J. H.

Patents.

Bleaching of fabrics. J. Kershaw. E.P. 162,198,
19.5.20.

Wool, cotton, silk and other fabrics in piece form
artf passed through a bath containing a cold 25%
solution of hydrogen peroxide made slightly alkaline

with ammonia, and after a period (18 hrs. for

medium weight woollens) are washed with soap, and
then passed through a cold 8j% solution of sodium
hydrosulphite (a trace of sulphuric acid may some-
times be added), washed, and dried. The bleach-

ing effect is permanent and the baths may be used
continuously.—A. J. H.

Dyeing with acid sulpho-amino dyestuffs; Process

for , and manufacture of lakes. Farbenfabr.
vorm. E, Bayer und Co. E.P. 143,242, 12.5.20.

Conv., 31.10.14.

Dyeinob and lakes produced from acid dyestuffs

which contain both sulpho- and amino-groups are

rendered faster to light by treatment with a com-
plex metatungstic acid or its salt. Phospho-tung-

stic, silico-tungstic, and antimony-tungstic acids

are suitable. In wool dyeing, 1% of the tungstic

acid is added to the dye-bath heforo or towards the

end of the dyeing process. In the manufacture of

lakes, the tungstic acid is added to a solution of the

dyestuff, and barium chloride or other suitable pre-

cipitant is added.—A. J. H.

Dyeing tops, yarn and the like; Apparatus for .

A. Ashworth. U.S.P. 1,374,628, 12.4.21. Appl.,

15.10.20.

A PEKFOKATED tube is mounted vertically within a

dyeing vat, and means are provided for forcing a

dye or mordant liquor through the tube and a series

of collectively collapsible tubular yarn spools which

are mounted upon it.—A. J. H.

Warp-dyeing machine. W. F. Haskell. U.S.P.

1,375,389, 19.4.21. Appl., 4.4.18. Renewed 15.9.20.

Wakp yarn is drawn through a series of unit coils

each having inlets for the dye liquor, which is sup-

plied to the last unit. The overflow for exhausted

liquor from the last unit is connected with the inlet

of one of the preceding units.—A. J. H.

Silks; Process of treating [dyeing grege} .

E. L. Maupai. E.P. 161,625, 10.12.19.

See U.S.P. 1,332,675 of 1920; J., 1920, 514 a.

Dyeing paper pulp. Huebner. SeeV.

VII -ACIDS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

Nitric acid; Concentration of . E. Galle. Z.

angew, Chem., 1921, 34, 168—170, 173—175.

Niteio acid prepared by the oxidation of atmo-

spheric nitrogen or of ammonia always has to be

concentrated, the highest initial strength obtained
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being 50% HNO,. The Pauling tower aa improved

by Hoenig is used for this purpose. The tower,

about 8 m. high, is made of cast iron rings lined

with acid-resistant material, and packed with

Baschig rings carried on silicon-iron grids inter-

posed between adjacent sections. The uppermost

section, which is not packed, includes a stoneware

acid distributor, a gas-exit pipe to the nitric acid

cooler, acid-feed pipes, and thermometer. The
bottom section is fitted with a manhole, steam-jet,

and run-off pipe for dilute denitrated sulphuric

acid. The nitric acid cooler is a worm of silicon-

iron, and any uncondensed gases are drawn by a

stoneware injector to an absorbing tower, the weak

acid from which is returned to the process. The

acids are elevated by silicon-iron pumps with

chromium-steel shafts. The proems is started by ,

feeing with concentrated sulphuric acid and blow-

ing in steam until the temperature at the top

reaches 130“ C. In normal working the tempera-

ture at the top of the tower stands at about IIT]; C.

The quantity of sulphuric acid required depends on

the dilution of the nitric acid. With the usual

nitric acid of 1'26 sp. gr., 5 pts. of sulphuric acid to

1 pt. of nitric acid is required. The sulphuric acid

may be replaced by an equivalent quantity of the

same in the form of mixed waste-acid. In the case

of nitric acid containing hydrochloric acid the con-

sumption of sulphuric acid is greater. Laboratory

experiments showed that, with an effective fraction-

ating column, dilute nitric acid can be concentrated

up to 65% HNO, without the use of sulphuric acid

with no appreciable loss. To complete the concen-

tration of this acid 2 pts. of sulphuric acid (mono-

hydrate) is required for each 1 pt. of water present

in the nitric acid. The large-scale application of

this method would effect a great increase in the

capacity of a given plant and saving in sulphuric

acid. The addition of hydrochloric acid to the

mixed acids greatly raises the boiling point, necessi-

tating more sulphuric acid, and in addition the

latter must be in excess to prevent formation of

nitrosyl chloride. In the case of mixed waste acids

about 50% of the N,0, present is oxidised during

distillation, but absorption in alkali.is advisable to

recover the remainder,—0. I.

Mectrolytic cells; Marsh for chlorine, caustic

soda, and hydrogen. C. W. Marsh. Trans.

Amer. Electrochem. Soc., 1921, 297—^306. [Ad-

vance copy.]

Thb Marsh electrolytic cell comprises a top of stone-

ware or other suitable material shaped Uke an in-

verted trough with ends extended downwards. The

cell is suspended from this, or supported in a box,

and from the top are also suspended the anodes,

whilst the cathode is clamped to the top and ends.

Openings are provided in the top for brine inlet,

brine control device, brine level indicator, brine

gauge glass, chlorine outlet, and for cleaning pur-

poses. The anodes consist of graphite rods, 4-4 cm.

diam. and 60 cm. long, arranged one above the other

with spaces between, and are fixed to a rectangular

graphite section. The cathode of perforated sheet

steel is corrugated to conform to the surface of the

horizontal ^aphite rods, and an asbestos paper

diaphragm is tightly clamped to the edges of the

cathode. The cathode with the ends and top forms

the electrolytic compartment; it may be confined

it the hydrogen gas is to be recovered. For small

industrial plants and water and sewage purification,

batteries of 100—300 amps, are suitable; the cells

measure 25 x 72 x 80 cm. and a battery of 15 cells

yields 5’5 kg. of chlorine, 6T kg. of caustic soda,

and.0’15 kg. of hydrogen per hour. Normally, the

life of the batteries is six months and of the anodes

two years. The cost of chlorine from such a plant,

taking into account the value of the caustic soda, is

4‘5—6’0 cents per lb., as compared with liquid

chlorine at 12 cents per lb. For large electrolytic

alkali, bleach, and chlorine plants, batteries of 12^
to 5000 amps, are used. The cells measate

25x134 cm. and have a voltage of 3'35 and power

efficiency of 63%. The batteries can be operated

at double capacity, the current available then being

2300—10,000 amps. In this case the cells measure

25 cm. x5 m.
;
the voltage will he 4, and the power

efficiency 50 % . Over long periods the ampere effici.

ency amounts to approximately 90% ;
it may reacli

95—97%. Features of the Marsh cell are the low

average voltage resulting from the provision of a

large electrode surface, regular distribution of de-

posits on the diaphragms preventing clogging of

the passages, good circulation, and effective removal

of chlorine bubbles. Small cells of large capacities

operating at high efficiencies can thus be success-

fully employed.—W. J. W.

Ammonia synthesis eguilibrium; Interpretations o)

. R. S. Tour. J. Ind. Eng. Chem., 1921,

IS, 298—300. ,
EqciLiBBroM in the reaction

may be expressed by the formula a/(l — a-c)’=

KP(r’'“)/(l+r)’ where o=volume fraction of am.

monia at equilibrium, c= volume fraction of inert

gases at equilibrium, r=volume ratio of hydrogei

to nitrogen at equilibrium, P=total pressure in

atm., and K is a function of the absolute tempera.

ture. A set of curves shows the effect on the am-

monia content at equilibrium of a variation of any

one of the conditions when the others have the arbi-

trary values: T=773° abs., P = 100 atm., r=3,

Both curves and equation show that effect of tem-

perature is very marked; a reduction from 600“ to

485° C. is as advantageous as a rise in pressure

from 100 to 120 atm. Pressure increases the am-

monia content at a decreasing rate with increasing

ammonia content. Changes in the ratio of hydrogen

to nitrogen have a small effect; a variation from

the theoretical to the ratio 2Na!3Ha or to 0‘5Na!3H.

involves a reduction of less than 10% of the equi-

librium content. The effect of inert diluents is not

only to lower the partial pressures of the reacting

gases, but to dilute these as well. Each of the terms

of the equation may be plotted as a separate curve

;

for the sake of simplicity in computation, and a

i
simple nomograph has bwn constructed for deter-

i mining the equilibrium ammonia content when only

j

temperature and pressure are variable, r has its

;
theoretical value of 3'0, and c = 0.—W. J. W.

I
Hydrogen tor the synthesis of ammonia; Manufao-

lure of . G. Claude. Comptes rend., 1921,

i
172, 974—977.

! Thb source of hydrogen suggested is water-gas,

i town gas, or coke-oven gas. In order to separate

i the hydrogen and the carbon monoxide the author

suggests the use of solvents under pressure. By the

use of ether under a pressure of 100 atm. and a tem-

perature of about -50° C. it is easily possible to oo-

tain hydrogen containing less than 0‘2% of carboi

monoxide. This pressure should not be greatly ex-

i
ceeded, as above this limit the solubility of hydroget

i in the solvent increases very rapidly in proportioJ

i to that of the carbon monoxide.—W. G.

I

Potassium compounds; Application of the vapour

: pressures of to the study of the recovery^

i potash [from silicotes] by volatilisation. D. P-

i Jackson and J. J. Morgan. J. Ind. Eng. Chem.,

i
1921, 13, 292—295.

The information gained from experiments on the

vapour pressures of potassium compounds (J .,
1921

177 a) has been applied to an investigation of their

volatilisation. If greensand is heated with lime to

1300° 0., up to 90% of the potash is volatiliseo.

whereas in the case of felspar not more than 20 % i“

I

obtained, the explanation lying in the fact that tt®
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-ater liberated from the former silicate assists the
i

oraation of potassium hydroxide which has a high

iDOur pressure. The efficiency of calcium chloride,

n admixture with lime, as a volatilising agent, was

ested with glauconite and felspar, in such propor-

ions as to give a residue having the composition of

'ortland cement. In the case of glauconite,
|

olatilisation was practically complete, even at :

01 C • with felspar it was less so. Contrary to i

inacknia’n and Cornwell’s claims (U.S.P. 1,202,327 ; I

1916, 1221), it was found that when sufficient
i

liioride 18 present in the mixture to form potassium
;

hloride, no advantage is gained by introducing i

rater vapour. From mixtures of greensand with
]

imestone in smaller proportions than required for I

Portland cement, without addition of a chloride,
;

'olatilisation is very small up to 1170° C., even in
I

iresenoe of water vapour
;
but if a chloride is added,

'

nixtures containing only one-third of limestone,
j

mated just below their fusing point, show a high 1

mlatilisation of the potassium compound. As a
|

olatilising agent sodium chloride appears to be .

luperior to calcium’ chloride.—W. J. W.

Pofa-isium salts; Sohbility of different in mix-

tures of water and alcohol. M. Pierrat. Comptes
rend., 1921, 172, 1041—1043.

The solubility at 14° C. in aqueous alcohol of vap’- i

mg concentrations and the electrical conductivity
j

)f aqueous solutions containing the same weight of
|

alt in a volume of water equal to that of the

iqneous alcohol have been determined for the bi-

tartrate, perchlorate, platinichloride, fluosilicate.

and cobalti nitrite of potassium. The solubilities, in

g, per 1., in alcohol of 94'7% concentration (by

Height) at 14° C., of the different salts in the order

given above are 0*05, 0*15, 0*02, 0*0096, 0*026.

-W. G.
i

Sodium sulphide; Action of on ferric oxide. '

J, C. Witt. J. Amer. Chem. Soc., 1921, 43,
j

734-740.

excess of sodium sulphide converts ferric oxide

into a black amorphous substance, which after re-

moval of moat of the sodium sulphide dissolves in

water to form a brilliant green solution. The solu-

tion is a reversible sol containing less than 0*07 g.

of iron per litre. (C/. J.C.S., June).—.1. F. S.

Sodium silicate; Manufacture of . A. A.
Perazzo. Anal. Soc. Quim. Argentina, 1920, S,

1

404—409. 1

.4n improved plant for the preparation of sodium
silicate by fusion is described. The furnace is rect-

angular in plan and is divided into two unequal
portions by a bridge which is so con.strueted that
only fused material can pa8.s under it while floating
unmelted material ie held back. 'When a fresh
charge is delivered into the larger compartment the

.

fused sodium silicate is forced under the bridge
jinto the smaller compartment of the furnace and
|

overflows into a tank which is maintained full of
j

cold water. The sudden cooling of the fused silicate
j

produces a fine granular product. The apparatus is
|continuous in working and the product obtained is

more readily dissolved than that obtained by older
methods involving the use of grinding machinerv. I

—G. W. R.

Fluorides; Modification of Starch and Tharin’s
method for the determination of . E. D.
"WoiA* Anal. Soc. Quim. Argentina, 1920, 8,

324.

Stahck and Thorin’s method (J., 1912, 259) for the
of fluorides in aqueous solution is

modilied, the exc^s of calcium in the filtrate from
mixed, precipitate of calcium oxalate and

uonde being estimated volumetrically. Knowing
e amount of calcium required for the calcium

oxalate, the amount of calcium fiuoride and, hence,
the percentage of fluorine in the original solution is

ohUined. Insoluble fluorides are first fused with
silica and sodium carbonate. After treatment of
the mass with water, silica is removed by ammonium
carbonate and fluorine estimated as above.

—G. W. R.

Hypoclilorous acid; Ehctromf tric titration of .

W. D. Treadwell. Helv. Chim. Acta, 1921,
396-^05.

When hypochlorite is titrated with either arsenious
acid or potassium iodide the end point may be
determined accurately by electrometric means. The
comparison electrode employed consists of a glass
tube about 8 cm. in length, with its end drawn out
to a capillary and turned up and the extremity of
the capillary closed by a plug of filter paper or a
drop of gelatin containing potassium sulphate. In
this tube is placed potassium sulphate solution
mixed with either a little hypochlorite solution
already titrated or a drop of about N jlOO iodine
solution containing iodide. As electrodes nse is

made of two smooth platinum wires, one dipping
into the hypochlorite solution and the other fairly
deeply into the comparison electrode. These two
electrodes communicate by way of either a high-
resistance millivoltmeter or a galvanometer with
suitable resistance. A sudden drop of the galvano-
meter deflection to zero marks the end point. When
arsenion.s acid solution is used, the alkaline hypo-
chlorite should bo neutralised and at once titrated,
but the loss due to premature formation of chlorate
is inappreciable if the titration is carried out in
dilute solution, at the room temperature, and within
a few minutes^ of neutralisation. ITie end point
becomes indistinct if a solution containing dkali
carbonate or hydroxide is titrated with arsenious
acid. The optimal hydrogen-ion concentration
for the end point of the titration of a hypo-
chlorite with potassium iodide, calculated from the
equilibrium, lOZ+Sr-fdH’XlSHjO+aij, is 10‘%
which is that of the neutral point. The funda-
mental objection to this methoa is the pronounced
sensitiveness of the end point to the reaction, and
Pontius (J., 1904, 133), who devised the method,
marie use of a highly alkaline solution [(H*)=10‘*],
which retards the end point. Good results are
obtained with a solution alkaline with bicarbonate
if the available chlorine amounts to about O’l
equivalent per litre, but N jlOO hypochlorite solu-
tion yieid.s unreliable values under these conditions.
When a very dilute solution is titrated, the final

stages must be carried out very slowly, otherwise
the blue coloration of the starch appears too late.

—T. H. P.

Ht/drocyanic acid: Foi-mation of in plunts^
P. Mcnaul. J. Biol, Chem., 1921, 46

, 297.

The formation of hydrocyanic acid was observed
in vitro in sunlight, in a solution containing
potassium nitrate and formaldehyde, but only if

the reaction was acid to methyl orange. It is sug-
gested that hydrocyanic acid may thus he formed
in plants.—G. B.

Hydrofiuosilicic acid; Equilibria of . L. J.
Hudleston and H. Bassett. Chem. Soc. Trans.,

1921, 119, 403-416.

The standard “ Analytical Reagent ” methods for

the detection of silica in hydrofluoric acid are in-

adequate. The proportion of hydrofiuosilicic acid

in mixtures with hydrofluoric acid can he deter-

mined by complete neutralisation with sodium
hydroxide (c/. Wagner and Ross, J. Ind. Eng.
Chem., 1917, 9 , 1116), according to the ^nation,
H,SiF.+6Na0H=6NaF+H,Si03+3H,0 . The esti-

mation is carried out in conical flasks of wax or

waxed glass, closed with rubber stoppers and con-



388 a Cb VII.—ACIDS i
At.lfAT.Ta

t SADIS ; NON-UETALUC ELEMENTS. [Jaw 15, mi.

taining meaBured quantities of sodium hydroxide
coloured with phenolphthaleiu. Weighed quantities

of the mixed acids are placed in wax test tubes
inside the flasks and the contents of both mixed b;
shaking. When the colour has faded (th« time being
measured), further alkali is run in until permanent
neutralisation is reached. If n c.c. of alkali were
originally present and N c.c. were required for total

neutralisation, (N-n)/NxlOO is the percentage
of total non-awailable hydrion (t.e., the “ complex ”

hydrofluosilicic acid) in the solutjon at the moment
of fading. From the different values for this figure

a value for the initial concentration of the complex,
t.e., the percentage of hydrofluosilicic acid initially

present in the mixture, can be calculated. For
concentrated solutions the measurement of (N - n)/N
X 100 is accurate toD'25%, but for dilute solutions

only to 1%. The time readings, due to the
difficulty of bringing about complete mixing, and
measurement of temperature due to heat of re-

action, are also liable to error. The rate of dissocia-

tion of sodium silicofluoride into silicon tetra-

fluoride and sodium fluoride has been determined,
together with the formula for the variation of the
velocity constant with temperature. The equilibria

set up when silicon tetrafluoride is passed into

water are discussed. All four substances—hydro-
fluoeilicic acid, hydrofluoric acid, silicic acid, and
unchanged silicon tetrafluoride — are present,

though in small concentration. Silicic acid is shown
to exist in true solution to the extent of at least

0 003 mol. per litre at IS® C.—P. V. M.

Hydrogen peroxide; Kinetics of the decomposition

of . F. Biirki and F. Schaaf. Helv. Chim.

Acta, 1921, i, 418-425.

Decomposition of hydrogen peroxide in alkaline

solution is a reaction of the first order, the velocity

of the reaction being dependent on the concentra-

tion of the base but independent of its nature and
conditioned apparently tg the concentration of the

hydroxyl ion alone.—T. H. P.

Carbon; Adsorption by . H. Herbst. Biochem.

Zeits., 1921, 115, 207—219.

The adsorptive power of charcoal depends partly

on the content of pure amorphous carbon, and can

in some cases be increased by removing tarry im-

purities by means of a solvent or by distillation, or

by destroying them by chemical means, as in the

Aussig zinc chloride process. At about 1150° C.

charcoal is fairly rapidly transformed into graphite

and becomes a less powerful adsorbent. The author

has prepared pure amorphous carbon of maximal

adsorptive power, and expresses the
** true

activity of technical samples as percentages of the

former (comparison by CO, isotherm). Experiments

with gaseous chloropicrin, benzyl chloride, and

phosphorus tribromide, lead to the conclusion

that in each case 1 mol. is fixed by 6 atoms of pure

carton, probably present as a C,-ring.—G. B.

Iodic acid. Hendrixson. See XXIII.

Hydrochloric, hydrobromic, and hydriodic acids.

Longinescu and Chaborski. See XXlll.

Nitric acid. Longinescu and Chaborski. See

xxin.

Patents.

Sulphuric acid, Concentration of in a vacuum.

Badische Amilin- u. Soda-Fabr. G.P. 302,553,

12.1.17.

A HEATING chamber is provided with pipes of per

foratpd sheet iron coated internally with lead which

is connects homogeneously to the iron at the per-

forations. The exterior of the pipes may also be

covered with lead. These pipes resist the chemical

action of the toiling liquid and also the difference

of pressure. The chamber is also lined with lesj
and a continuous process is practicable.—C. 1.

'

Ammonia oxidation; Process for the activation
01

confocf masses for catcdytic . Badiscl
Anilin- u. Soda-Fabr. G.P. 304,232, 27.1.15.

The activating material is applied to the catalyst h
a state of fine division in the reaction chambet
This method may be applied to the revival of old

contact masses without interference with tbj

process. In the case of a contact mass containit.

j

bismuth, an acid solution of bismuth nitrate coo.

I

taining 10% Bi is injected into the reactioo

I

chamber.—C. 1.

i

Sulphate kilns; Apparatus for the introduction cj

s^phuric acid into mechanical . Farbenfahr
vorm. F. Bayer und Co. G.P. 332,964, 29.11,19

Addn. to 331,238 (J., 1921, 301a).

In place of an acid feed vessel, a pipe secured to tbi

rotating spindle and curved at the end is used.

-C. I.

Sulphur dioxide
;
Obtaining and utilising /ro*

! blast-furnace slag. L. H. Diehl. E.P, 139,172

16.2.20. Conv., 16.1.17.

Fob the recovery of sulphur, existing as sulphide

from blast-furnace slag, a current of air, prefer

ably heated, is blown through, or led over the skg

in sufficient amount to give a gas mixture cot

taining not less than 2% SO,, whilst at the siua

time avoiding solidification of the slag or furthei

oxidation of its contained metallic oxides. Ilii

operation may be conducted in a slag pan with how
I and gas outlet, or in a covered sump inserted ii

I

the slag run. In conjunction with the air oxidi

I tion, the introduction of oxidising compounds, sucl

I

as calcium sulphate, is recommended, these beiij

added in a highly heated or molten condition. Thi

i sulphur dioxide recovered is free from arsenic

(Reference is directed, in pursuance of Sect. 7

Sub-sect. 4, of the Patents and Designs Acts, 190

and 1919, to E.P. 11,544 of 1899 and 2405 of 1908

J., 1899, 444; 1908, 1209.)—W. J. W.

Percarbonates; Manufacture of . Deutsche

Gold- u. Silber-Scheide Anstalt vorm. Rossler.

E.P. 117,085, 24.6,18. Conv., 25.6.17.

Alxau percarbonates mixed with carbonates are

prepared by interaction of alkali peroxide and

bicarbonate in presence of a limited amount of

water. The percarbonate is separated from crys-

tallised carbonate and salted out by addition of

sodium chloride. Negative catalysts such as

alkali silicates, stannic acid, or gums may to added

to the percarbonate solution.—0. 1.

Iron salt [for tunning] ; Production of a solid non-

hygroscopic . O. Rohm. E.P. 146,211,

26.6.20. Conv., 27.12.18.

By the action of chlorine on ferrous sulphate,

whether in the solid state or in solution, a non-

hygroscopic compound of the composition FeS0,CI

is obtainable, which is specially suitable for tanning

purposes.—D. F. T.

Ammonia; Method of and means for use in mmu-
facture of [aqueous] . R. P. Douglas. E r-

161,244, 31.12.19.

A POETION of the vapours from the liming chamber

of an ammonia still is passed through a remji

condenser to remove water, and thence to a finish-

ing condenser, where strong aqueous ammonia u

obtained.—C. 1.

Ammonia; Process for the preparation of

nitrogen. H. Hampel and R. Steinau. G.r.

310,761, 24.8.17.

A METAL is treated at high temperature and
sure with hydrogen and with ammonium chloride
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other ammonium compound or other substance \

which liberates nascent hydrogen. The ammonium

nr metallio salt used is recovered, as also is the

metal by reduction of the oxide or carbonate

tomeKl either directly or as a result of subsequent

reactions.—0. I.

Ammonia and ammonium sulphate; Production of

hy the action of steam on cyanogen com-

pounds formed in the distillation of organic

nitrogen compounds. P. J. Collin, A.-Q. znr
j

Verwertung von Brennstoffen und Metallen.
!

G.P. 328,829, 18.5.19. :

A mixtttbb of gas containing cyanogen and steam,
|

after removal of free ammonia, is treated with excess
j

of sulphuric acid, with continual heating, e.g., in
i

a column apparatus, whereby the cyanogen is con-
|

verted into ammonia, which combines with the acid '

to form ammonium sulphate. In the case of gases i

of low cyanogen content the cyanogen is absorbed
j

in water or ammoniacal liquor, the resulting liquor
i

is distilled, the ammonia absorbed, and the waste
|

gases from the sulphate saturator treated as ;

describ^. The reaction velocity is increased by the
|

presence of hydrogen sulphide.—C. I.
|

Ammonium bicarhonate ; Preparation of dry !

from wet precipitated salt. Badische Anijin- u.
!

Soda-Fabr. G.P. 801,674, 12.1.16.
j

Ths salt is thoroughly exposed to a counter current i

of warm, indifferent gases (air, carbon dioxide, or i

flue-gases) which have passed through a drying i

chamber.-C. I.

Sodium pyrophosphate ; Manufacture of acid . I

A. KeUy. E.P. 161,273, 6.1.20. I

The calculated amount of acid, e.g., hydrochloric
'

acid, is added to a strong solution of sodium pyro- :

phosphate, and the acid salt precipitated by satu- I

rating with sodium chloride.—41. I.
|

1

Phosphatie materials; Process of sintering . i

P. S. Washburn, Assr. to American Cyanamid
\

Co. U.S.P. 1,373,471, 6.4.21. Appl., 23.7.20.
|

A MixTCBE of phosphatie and silicious materials is
,

sintered to form a porous mass which is mixed with
carbon and heated in an eiectric furnace, the
evolved phosphorus being recovered.—W. J. W.

Aluminous compounds; Manufacture of . P.
Spence and Sons, Ltd., H. Spence, and W. B.
Llewellyn. E.P. 161,606, 11.10.19.

The process in which iron is precipitated from
aluminium sulphate solution by addition of a potas-
sium salt and 5—10% excess of alumina (E.P. 9148
of 1914; J., 1915, 799) is made more rapid by add-
ing to the solution a proportion of impalpable mud.
This is prepared by grinding the silicious residues
from the treatment of aluminous minerals, or
native alunite may be used. The basic ferric potas-
sium sulphate is then readily separated from the
liquor. Part of it is used for a fresh operation,
and the valuable constituents in the mud are thus
gradually concentrated and may bo recovered.

-C. I.

llummiuin. hydroxide; Manufacture of . M.
Lindner. G.P. 333,388, 1.5.18.

Stkonglt cooled dilute solutions of aluminium
salts are added to dilute and strongly cooled solu-
tions of ammonia, which are kept vigorously stirred
oy means of a current of air saturated with am-

Aluminium hydroxide is thereby precipi-
tated in a light gelatinous form (sp. gr. about 1)
possessing a high adsorptive power.—A. R, P.

[Aluminium, sulpftole ;] Treatment of coUoid-

containing mediums [e.g., in ore flotation, and
in manufacture of ]. W. A. Deane, Assr. to

The Dorr Co. U.S.P. 1,359,037, 16.11.20. Appl.,

'

13.1.20.

The product obtained by the action of sulphuric
acid on bauxite is treated with “ packing-house
stick ” (an organic gel obtained as a by-product in
the packing-house industry by boiling waste meat
products etc. with water), whereby colloidal impuri-
ties (clay, silica, etc.) are coagulated and can be
easily separated. Packing-house stick may also be
used as a dispersing medium in ore flotation pro-
cesses

;
the defloccniated colloids are separated from

the oro pulp by decantation, and their interference
in the subsequent flotation operation thus avoided.

Copper sulphate; Process of obtaining from
metallic copper. P. A. Mackay. E.P. 161,656,
9.1.20.

Refined or blister copper is dissolved in hot 70%
sulphuric acid in presence of silver nitrate or other
salt of a metal more electronegative than copper.
Blister copper often contains enough silver for the
purpose, and in this case only nitric acid is added.
Excess of metal is used, and the silver etc. is

deposited on the residual copper.—C. I.

Potassium carbonate; Method of making .

E. P. Stevenson, Assr. to A. D. Little, Inc.

U.S.P. 1,360,046, 23.11.20. Appl., 19.1.20.

A SOLUTION of potassium acetate in ethyl alcohol is

treated with carbon dioxide, the potassium bicar-

bonate is separated, and the alcoholic solution is

then treated with a reagent, e.g., lime, to produce
a salt (calcium acetate) of low solubility, which is

used in making further quantities of potassium
acetate.

—

W. J. W.

Potassium salts; Process for recovering from
solutions carrying borates or carbonates or both.

C. E. Dolbear, Assr. to D. 0. Norcross, J. H.
Miller, and G. J. Henry. U.S.P. 1,373,179,

29.3.21. Appl., 30.10.19.

Solutions of potassium salts containing boron com-
pounds are treated with an aluminium compound,
the insoluble aluminium borate is removed, and the

potassium salt recovered from the residual solution.

—W. J. w.

Alkedi sulphides; Process of making . W. H.
Landers, Assr. to H. S. Loud. U.S.P. 1,374,209,

12.4.21. Appl., 17.11.19.

An alkali salt of a volatile mineral acid is inti-

mately mixed with “ sludge-acid ” containing at

least 5% of carbon, and the mixture heated to

reduce the sulphate formed to sulphide.—C. I.

Carbides and derivatives thereof; Process and ap-
paratus for manufacture of . F. E. Norton.
U.S.P. 1,374,317, 12.4.21. Appl., 1.4.18.

In n continuous process for the manufacture of

carbides from a mixture of carbon and oxides or

hydroxides, the necessary heat is supplied by com-
bustion of part of the carbon with oxygen.—0. I.

Basic melts rich in lime; Process for the prepara-

ticnof . L.H. Diehl. G.P. 307,190, 21.12.17.

A MixioRE of about molecular equivalents of cal-

cium oxide and sulphate is melted with an easily

fusible compound, such as sodium chloride, calcium
chloride, sodium hydroxide, or sodium sulphate.

Limestone may be used in place of lime. The melt

can be used for the decomposition of sulphides in

furnace slags by agitating them with a current of

air and adding the basic mixture, preferably in a
molten state. Sulphur dioxide is evolved by the
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interaction of sulphide, sulphate, and air; the

residual slag is granulated and the granular mass

dried and powdered to the fineness of cement.—G. 1 .

Hydrogen peroxide; Process of obtaining solid

compounds of . E. Merck. G.P. ^1,111,
29.3.12. Addn. to 303,680 (J., 1918, 371 a).

Hydbooen peroxide solutions rendered stable by
the methods described in G.P. 174,190, 203,019, and
216,263 (J.| 1908, 1204; 1909, 1314) are evaporated

with neutral organic or inorganic carriers.

Hydrogen peroxide is thus obtained in combination

with the substance used in a solid stable state.

--0. I.

Hydrogen; Manufacture of by dissolving iron

in sulphuric acid. R. Blum and M. Buchner.

G.P. 303,281, 8.1.16.

luoN is treated with the equivalent quantity of

sulphuric acid, with the application of heat or

pressure, or both, for the production of hydrogen.

The resulting ferrous sulphate is calcin^ in a

current of air to ferric oxide with the evolution of

sulphur trioxide, which is re-converted into sul-

phuric acid and used again in the process together

with the iron resulting from the reduction of the

ferric oxide.—A. B. P.

Sdica gels and processes of making same- W. A.

Patrick. E.P. 136,54.3, 6.12.19. Oonv., 7.12.18.

See U.S.P. 1,297,724 of 1919; J., 1919, 363 a.

Alumina and ifs salts; Process for the extraction of

from clay. H. G. Wildman. E.P. 161,810,

14.1.20.

See U.S.P. 1,326,384 of 1919; J., 1920, 191 a.

Cyanogen compounds; Process for recovering .

E. V. Espenhahn. Reissue 15,090, 19.4.21, of

U.S.P. 1,315,219, 9.9.19. Appl., 17.1.21.

See E.P. 109,254 of 1917; J., 1918, 570 a.

Zinc sulphide; Manufacture of -. P. Comment.
U.S.P. 1,374,435, 12.4.21. Appl., 23.4.19.

See E.P. 126,274 of 1919; J., 1919, 630 A.

Mixed acid. G.P. 303,892. See XXII.

vm -GLASS ; CERAMICS.

Clays; Effect of time on the drying shrinkage of

. B. P. Geller. J. Amer. Ceram. Soc., 1921,

4, 282—287.

The drying shrinkages of three shales, two ball-

days, and one fireday were determined to ascertain

how quickly different days could be dried and to

examine the influence of the time of drying on the

total shrinkage. The volume shrinkages were deter-

mined in each ease. It was concluded that the time

required for drying depended largely on the water

content, but that tiie structtire of the day was an
important factor, fine-grained days such as ball-

clays not being dried at so rapid a. rate as days of

coarser grain. The total shrinkage was propor-

tjpnal to the water content and was not influenced

by the rapidity of drying.—H. S. H.

Kaolin; Formation and constitution of . V. J.

Bemaola. Anal. Soc. Quim. Argentina, 1920, 8,

392—400.

A THEOEETiCAt discussion of the origin of kaolin

from felspars and the supposed occurrence in it of

crystalline particles. (C/. J.C.S., June.)—6. W. R.

Silica bricks from quartzite rock; PossibUity of

preparing high-grade . E. Lux. Stahl u.

Eisen, 1921, 41, 258—264.

Silica bricks can be made from quartzite rock of

a quality corresponding with those made from
tertiary quartz. These bricks show under the
microscope a high degree of transformation even
of the large quartzite grains. Such a transforma-
tion is effect^ in the case of quartzite rock by a
hi^ burning temperature such as is employed in
America. The degree of transformation of German
silica bricks is usually of a much lower order, but
microscopical examination of the better bricks shows
that by arranging the method of manufacture to
suit the raw material, a brick may be made which
is not inferior to those prepared from tertiaiv
quartz.—J. W. D.

Enamel pigment; Manufacture of a red from
cadmium sulphide and selenium. S. Sugie.
Kogyo-Kwagaku Zosshi (J. Chem. Ind. Japan)
1921, 24, 252—258.

Red enamel pigments known as “fire-red” or
“ cadmium-red ” are prepared from a mixture of

80—^90% of cadmium sulphide and 20—10% of

selenium, the dried and finely powdered componeute
being well mixed and heated in a clay crncible in a
muffle furnace at about 700° C. When the blue

flame, which burns at the mouth of the crucible,

is nearly extinguished, the crucible is removed from
the furnace and the product is immediately cooled

either by spreading it over a cold place or by pour-

ing cold water over it. The product probably haa

the empirical formula Cd.SeSj.—K. K.

Enamelling oven; An electric vitreous . C. W.
Mehling and J. W. Carpenter. J. Amcr. Ceram.
Soc., 1921, 4, 271—276.

An electric oven eliminates the risk of damaged
ware which is always present with oU-, coal-, and
gas-fired furnaces and permits the use of the entire

bating space. Its initial cost is higher, as is also

the power cost per hour compared with that of

fuel, but the cost per pound of metal dealt with is

actually in favour of the electric oven. Details of

the construction are given. Tbe oven, which is

wound with nichrome ribbon, can be operated up

to 1800° F. (980° C.). The finish of the ware is

more satisfactory than with the older types of

furnace.—H. 8. H.

Patents.

Electric insulating material; Manufacture of

E. F. A. Bultemann. E.P. 137,326, 2.1.20,

Conv., 29.1.18.

A FrEEPEOOF, heat-resisting insulating material, in-

sensitive to moisture, is prepared by mixing sub-

stances capable of setting hydraulically, such as

cements, plaster, magnesium, oxychloride, etc.,

with easily fusible insulating substances, such as

resins, bitumens, asphalts, sulphur, etc-, and vege-

table or mineral fibrous filling material, such as

cellulose, asbestos, peat, slag wool, glass wool, etc.

The mixture is treated with water, preferably under

pressure, allowed to harden, dried, and heated,

whereby the fusible substances soften and fill up the

pores of the mass.—J. S. G. T.

Hefrccctory ircsulation, P. G. Willetts. U.S.P.

1,374,538, 12.4,21. Appl., 17.12.19.

A KEFBACTOBT heat-iusulatlng material is prepared

by burning a mixture of finely divided lignite and

plastic fireclay having a high silica content.

—J. 8. G. T.

Ceramic pastes; Process and apparatus for de-

watering . 0. Prank. G.P. ^0,224, 31.10.18,

In order to reduce the water content of ceramic

pastes so as to leave a mass suitable for shaping, the

paste is placed in an apparatus consisting ci

clay plates with narrow feet so arranged that there

is a hollow cavity between them. By reducing the
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air pressure iu this chamber the excess water is

sucked through the t^ plate and is removed by

passing a current of air through the ohambw.
^

TTiia eipeciallv lor enamelled ware. A. Sommer.

G.t. 325,747, 16.12.18.

The kiln is heated indirectly by hot gases convoyed

through channels of refractory brick running along

the side walls and roof, but at a distance from the

same.— A. C.

Jtejractory and insulating products; Manufacture
.t 6. L. Dimitri and J. E. Delaunay.

TJ.S.P. 1,374,493, 12.4.21. Appl., 21.6.20.

Sbe E.P. 142,513 of 1920; J., 1921, 348 a.

1X.-BUIU)ING MATEfilALS.

Qlipsum; delation hetween the fineness and other

properties of calcined . W. E. Emley and

F. C. Welch. J. Amer. Ceram. Soc., 1921, 4,

301—305.

Calcined gypsum was screened to provide material

of different sizes. Each size was tested for normiJ

consistency (measured by the Southard viscosi-

meter), time of set (measured by a Vicat needle),

tensile strength, combined water, and plasticity

(measured by spreading a paste of normal consist-

ency upon a porcelain plate of known absorptive

capacity at a constant rate). The results indicated

that the finer the calcined gypsum the more water

was required to make a paste of normal consistency

and the more quickly did it set. Within the limits

of the specifications of the .American Society for

Testing Materials, increased fineness of the calcined

gypsum was accompanied by increased strength of

the sot material, but any increase of fineness beyond

this resulted in decreased strength. The finer the

calcined gypsum the more sand would it carry.

Blast-furnace slags; Experiments on . H.
Burchartz. Stahl u. Eisen, 1921, 41, 193—200.

(C/. J., 1920, 573a.)

Expeeiments on the suitability of blast-furnace

slag for incorporation in concrete mixings have
been extended to include ferroconcrete exposed to

the action of sea water. Here the durability of the.

concrete depends largely on its density, and in this

respect the concretes tried proved satisfactory and
at least equal to those made with sand. Tlio

standard mixture consisted of 1 pt. (by vol.)

of cement, 2 pts. of slag dust, and 3 pts. of slag

particles of grade ranging from 7 mm. to 40 nun.

Compression tests were made on specimens after

various periods of hardening up to 3 years. Slag
concretes were stronger at all periods than sand
concretes. They were also sufllciently impervious
to prevent percolation of sea water and rusting
of the iron cores.—H. J. H.

Blast-furnace stags; Btreregth of . H. Bur-
chartz. Stahl u. Eisen, 1921, 41, 472—475.

The view that the suitability of slag as building
and road-making material can be correlated with its

colour and composition has been examined by ex-

periments on ten samples of blast-furnace slag.

The samples were tested in compression, while

resistance to wear was measured by noting loss in

"eight when the specimens were plac^ in a
rotating drum for half an hour. The mean com-
pressive strengths of the samples ranged from 768
to 2414 kg. per aq. cm. Kgh mechanical strength

appeared to be associate with dark colour and high
content of iron and manganese. Resistance to wear
"as associated with compressive strength, but the

connexion was not quantitatively rigid. The range
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of samples was, however, too restricted (seven

being from one works) to allow of a wide
generalisation.—H. J. H.

Patents.

Cement; Process of curing . 6. L. Smith.
U.S.P. 1,374,403, 12.4.21. Appl., 24.7.18.

Articles of cement, cement mortar, or cement con-
crete are heated in air or a gas under a pressure-

greater than that of saturated steam at the "tem-

perature of the moisture within the pores of the
material.—^L. A. C.

Fibrous material [e.p., mood]; Method of treating
. W. Weimar. U.S.P. 1,376,125, 19.4.21.

Appl., 5.2.20.

The material is rendered non-absorbent, and its in-

sulating properties and texture are improved by
successive immersion in a hot solution of sodium
carbonate, a hot hydrocarbon liquid, and a solution
of sulphur and resin at a temperature sufficiently

high to keep the sulphur molten
;
the material is

dried after the first two immersions, and after it

has remained in the third solution for a sufficient

period to fill the pores it is suddenly cooled.

—L. A. C.

Heat insulators; Manufacture of moulded . P.
Krause. G.P. 329,409

,
29.3.19. Addn. to 317,170.

Moulded articles prepared as described in the chief

patent from the waste sludge of iron oxide and
silicates obtained in the manufacture of alumina
are heated, with or without the addition of a flux

or an alkali, until they are partially vitrified. The
porosity of the articles may be increased by adding
combustible material, such as sawdust or cork

waste, to the mixture before heating.—L. A. C.

Impervious acid-resisting apparatus; Manufacture
of from cement. Freskoschmelz- und Mosaik-
werke G.m.b.H. G.P. 332,940, 29.7.17.

A MIXTURE of cement with quartz or similar

material and a flux is burnt, and the resulting mass,

after grinding, is mixed with a further quantity of

the flux and a binder, e.g., Portland, Sorel, or zinc

cements, water-glass, or a mixture of water-glass

and an alkaline-earth oxide. The mixture is made
into the required shape, which is then glazed and
fired.—A. R. P.

Cement; Manufacture of —— . K. G. Wenner-
strom. E.P. 143,243, 12.5.20. Conv., 10.2.19.

See U.S.P. 1,343,948 of 1920; J., 1920, 573 a.

Impregnated wood. G.P. 334,307. See Ha.

X.-METALS: METALLURGY, INCLUDING

ELECTRO-METALLURGY.

[Steel] process; Deoxidation processes in the basic

Bessemer . 0. von Keil. Stahl u. Eisen,

1921, 41, 605—611.

A CAREFUL examination was made of two charges at

each of nine steelworks. The oxygen was estimated

by reduction at 950° C. An increase of oxygen

was noticeable during the after-blow in two cases

only ;
in other cases there was a diminution. The

average limiting values of oxygen before deoxida-

tion were 0 075 and 0 095%, and after deoxidation

0030 and 0 040%. Percentages of oxygen deter-

mined by reduction at 950° and 1170° O. did not

indicate any connexion between the progress of the

smelting or the method of deoxidation and the per-

centage of oxygen. It was found that with less

than 0'4% of manganese the oxygen value was high,

B
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and with over 0‘5% the oxygen value was lower.

On account of the uncertainty of determining the

oxygen completely by the method used, coordina-

tion between the oxygen percentages and the stages

of the process cannot' be afhrmed. Further work

on synthetic charges of known oxygen content is

also necessary to establish the exact influence of

manganese.—J. W. D.

Basic slag; Influence of basicity of on the

working resujf* of the converter. L. Blum.
Stahl u. Eisen, 1921, 41, 69—74.

Thjb basicity of basic slag is limited by the propor-

tion of free lime remaining in exc^ of that re-

quired for the formation of tetracalcium phosphate

and calcium monosilicate. From consideration of a

large number of works analyses it is concluded that

tor an economical basic process in regard to efficient

dephosphorisation and low manganese consumption

as well as to effective high desulphurisation and low

loss of iron, the excess lime calculated as above

should be about 4%.—J. "W. D.

Iron and steel; Boentgen spectrographic investiga-

tions of . A. Westgrcn. Iron and Steel

lust., May, 1921. [Advance proof.] 23 pages.

The results of the investigations show that o-iron

has a cube-centred cubic lattice structure, thus

verifying Hull's result (Phys. Rev., 1917, 9, 84;

10, 661). At 800°—830° C,, within the so-called

j3-iron interval, the iron atoms are oriented similar

to those of a-iron. Adopting the view that allotropy

is synonymous with polymorphy for solid crystal-

line substances, this means that ;3-iron cannot be

considered as a separate modification of iron. In

austenite and in iron at 1000° C. the crystals bare

face-centred cubic lattices. This is a characteristic of

y-iron and a fundamental crystallographic difference

between a- and y-iron. In martensite iron is present

as its a-modification. This is also the case in high-

spe^ steel of ordinary composition hardened at

1275° C.—J.W. D.

Iron; “Slip-lines” and twinning in electro-de-

posited . W. E. Hughes. Iron and Steel

Inst., May, 1921. [Advance proof.] 9 pages.

Etched sections of electro-deposited ironj deposited

under various conditions, exhibited peculiar lin^ or

markings that appeared sometimes, and especially

at low magnifications, as wave-lines running

through the mass of the metal, and sometimes, on

individual grains, in herring-bone arrangement.

It is suggested that these lines are “slip-lines”

which are produced in the grains of which the

deposit is composed by the forces of contraction that

act during the deposition.—J. 'W. D.

Iron; Solid solution of oxygen in . J. E. Stead.

Iron and Steel Inst., May, 1921. [Advance

proof.] 5 pages.

When iron is heated in air or oxidising gases, the

surface layers apparently absorb oxygen which

passes into solid solution, and when the solution be-

comes supersaturated the oxide separates forming

globules of free oxide. These globules become larger

and larger as oxidation proceeds, eventually joining

together to form continuous layers. Oxidising

gases find their most facile passage into the steel

between the crystals. The gradual changes from

solid solution tp free oxide can be clearly traced

along the oiidis^ junctions. Sulphur in the gases,

possibly as sulphur dioxide, penetrates into the body

of the crystals, producing manganese sulphide, and
possibly protoxide, which appear in globular form.

Ironj Cupric etching effects produced by phosphorus
and oxygen in . J. H. Whiteley. Iron and
Steel Inst., May, 1921. [Advance proof.] ig

pages.

Dietebxnces in the phosphorus content of less than
0'02% in adjacent parts of otherwise pure iron can
be readily discovers by means of cupric etching re-

agents. As the difference increases up to 0157,
the contrast becomes more and more pronounced.
These differences were produced by first phosphor-

ising strips of iron with phosphorus in hydrogen at

1000° C. and then welding, in hydrogen or other

gas, a pile made up of alternate strips of phosphor-

ised and unphosphorised material. Attempts to

produce in a similar way an unequal distribution of

oxygen which could be detected by cupric reagents

failed. 'When oxygen was present white resist-lines

were formed only at the weld junctions, but these

lines were not formed where unoxidised iron was

welded in dry hydrogen. Two methods of obtaining

an unequal oxygen content were used : first by soak-

ing pure iron in its own oxide at a high tempera-

ture and then welding it with the unoxidised

material; second by reducing highly oxidised iron

in hydrogen and then welding it with the original

metal at a low temperature.—J. W. D.

Iron; Baumann sulphur test and the behaviour of

phosphorus in . P. Oberhoffer and A. Knip-

ping. Stahl u. Eisen, 1921, 41, 253—258.

Investigations were carried out on iron containing

from 0'045 to 0'139% of sulphur, iron containing

from 0'67 to 1’33% of phosphorus, and iron con-

taining small percentages or both phosphorus and

sulphur. As regards the Baumann sulphur print-

ing test, results indicate its usefulness under all

circumstances. A side reaction which occurs in the

alloys containing phosphorus, due to the formation

of hydrogen phosphide, is so small that it does not

affect the bromide paper to any marked extent.

With pure iron-phosphorus alloys annealing teni-

peraturee from 1200° C. upwards and a short heat-

ing at 1300° C. remove the dendritic phosphorus

structure. This is the case only with pure iron-

phosphorus alloys since the presence of carbon or

other elements in solid solution in technical irons,

such as steel, renders the homogenising so difficult

that up to the present no practical heat treatment

has been found sufficient to remove the dendritic

segregation.—J. W. D.

Sulphsir in steel; Comparison of different methods

of estimating . T. E. Rooney. Iron and

Steel Inst., May, 1921. [Advance proof.]

13 pages.

In the great majority of cases drillings of ordinary

commercial carbon steels need not be annealed

before estimating sulphur by the evolution method

unless incipient rusting has taken place or the pre-

sence of elements such as titanium is suspected.

Annealing may be necessary with'steel low in nsan-

ganese and containing chromium and liable to con-

tain oxides which may form an eutectic with the

sulphide. No definite conclusions could be drawn

from experiments carried out on nickel-chromium

steels, including annealing in hydrogen, as only two

of the samples were of the type yielding low results

by the evolution method, and further work is neces-

sary to determine the cause of this condition in

nickel-chromium steels.—T. H. Bn.

Pig iron containing manganese; Production of
from lovxnanganese residues, especially Sieger-

land blast-furnace slag. H. Thaler. Stahl u.

Eisen, 1921, 41, 249—253, 338—343.

A SEEiES of experiments was carried out with

Siegerland blast-furnace slag containing approxi-

mately 12'25% MnO. Different charges of this slag
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mixed with varying proportions of iron ores wero

Sliced with carbon using calcium phosphate and

limestone as a flux. The reductions were carried

‘at in a small electric furnace, and pig irons con-

taining manganese and ferro-manganese alloys were

tiroduced. Economical results were obtain^ both

L recards the percentages of manganese reduced

and also as regards cost.^. W. D.

^^uenching CTOcks [in sfeeZ]^ K.

^lS'ond"a,^T. Matsushita, and S. Idei. Iron and

Steel Inst., May, 1921. [Advance proof.] 16

pages, (c/. J., 1919, 582 a.)

OwiNO to the presence of arrested austenite in

martensite the periphery of quenched small pieces

of steel is harder than, as haru as, or softer than the

interior according as the quenching is soft, medium,

or hard respectively. When the interior is much
harder than the periphery, quenching cracks occur,

due to the smaller specific volume of the austenite

as compared with the martensite of the central por-

tion which exerts a tangential stress on the peri-

phery. This difference in specific volumes increases

as the temperature falls, and cracking usually takes

place at room temperature. In the case of a large

; specimen cracking may take place either at room

temperature or in the A1 range. In the latter case

the stress is caused by the structural difference

between the inner pearlitic and the outer austenitic

structures. In a hard quenching, owing to a

gradual transformation of the arrested austenite

the hardness generally increases with lapse of time.

—T. H. Bu.

Tungsten tool steel; Prevention of hardening craehs

and the effect of controlling recalescence in a .

S. N. Brayshaw. Iron and Steel Inst., May, 1921.

[Advance proof.] 86 pages.

Tub changes Ac 1.2.3 and Ar 3.2.1 in a tool steel

containing 1T% C and 0'8—0'9% W take place

in stages which may be separated from each other

if sufficient time be allowed for the process. By
annealing bars at temperatures corresponding to

the completion of the stages of the change point and
afterwards subjecting them to a standard hardening
process, they were found to lengthen or shorten and
respond under bending stress according to the heat

treatment received. Milling cutter blanks were

heat-treated along with the bars and the blanks

machined to a design extremely difficult to harden.
The cutters were then subjected to the standard
hardening process and it was found that the result-

ing cracks occur in sequence with the treatment
and with the results from the bars. Liability to
crack in hardening was greatly reduced when suffi-

cient time was allowed for the heat treatment.
Within a certain range of temperature cutters
which broke badly in hardening were generally
made from blanks in which the ratio of the Brinell
hardness number to the Shore figure was compara-
tively high. It was found that specific heat treat-
ments can be given which ensure a minimum change
in length after hardening. The modulus of elas-
ticity of the hardened bare, which differed greatly
in other respects, remained remarkably uniform.

\ standard hardening test is suggested which would
give a recognised standard of hardening behaviour.

—T. H. Bu.

Tungsten steeh; Use of very slow cooling in the
mKrographie study of alloys and the structure of
-

.. A. Portevin. Comptes rend., 1921, 172,

964-967.

By very slow cooling it is possible to get an enlarge-
ment of the whole structural design in alloys in
memical equilibrium, thereby facilitating their
niicrqgraphical examination; to realise a state of
equilibrium or a state nearer to this latter in
ine case of alloys showing constituents of temper-

ing; to obtain evidence of states not in equilibrium;
which have hitherto only been indicated by new
equilibrium structures. By the application of this
method to tungsten steels containing OT—0'4% C
and 5—^7’5% W, after a reheating to 1300° C. and
cooling to 200°_C. in 75 hrs. it is possible to obtain
a structure with four constituents comprising a
ferrite with tungsten, a tungsten carbide, a
troostite with tungsten, and a new constituent, a
complex of ferrite+Fe,W.—W. G.

Rusting experiments with sheet iron containing
copper. O. Bauer. Stahl u. Eisen, 1921, 41,
37—45, 76—83.

Two series of experiments were carried out with
iron sheets containing increasing percentages (0'09—0"46) of copper. In the first series large sheets
were used with the annealing or rolling skin
unbroken. The influence of the copper is only
plainly marked in industrial districts where
iron high in copper corrodes less readily than iron
poor in copper. In pure air or in sea air slight addi-
tions of copper have in general little effect. This
also applies to rusting tests carried out in sea water
'and on buried material. In the second serie.s of
experiments the sheets were small and were without
an annealing nr rolling skin. With sheets of this
nature the results obtained in pure air were not
distinct nor reliable, and in distilled water, tap
wiater, or North Sea water the varying percentages
of copper were without effect. In water containing
much carbon dioxide in solution copper slightly

reduced the rusting. Small copper additions also

protected against attack by sulphuric acid, and
partly counteracted the influence of high percent-
ages of phosphorus.—J. W. D.

Iron and steel; Corrosion of . T, S. Fuller.

Trans. Amer. Electrochem. Soc., 192], M7—346.

[Advance copy.]

Relativb rates of corrosion of iron were determined
by observing the formation of rust caused by a
single drop of water placed’ on a roughly polished
surface of the metal. Results of oxidation are
perceptible in 1 min. and well marked in 15 mins.
By applying successive drops on the same spot,

after complete evaporation of a previous drop, the
initial rate of corrosion was shown to be much
greater than that of later action. Zinc inhibited
corrosion in its immediate vicinity, but the ainc
itself was attacked. Small quantities of aluminium
and calcium did not change the initial rate of

corrosion, but chromium produced a marked effect.

Copper steels proved to be more resistant to corro-

sion than cold-rolled wrought iron.—C. A. K.

Iron; Protection of with paint against
atmospheric corrosion. J. N. Friend. Iron and
Steel Inst., May, 1921. [Advance proof.] 4 pages.

A CONTINUATION of previous work (J., 1918, 736 a).

Plates of open-hearth steel, cold-rolled, charcoal

annealed, and eventually polished, were painted,

left exposed to the air for 5 years, cleaned, and the

loss in weight determined. Ordinary boilM oils do
not offer so good a protection as litho oils owing to

the catalyst (drier) accelerating disintegration of

tlie paint film. The beet results are obtained by
giving the iron first a coat of low pigment content

followed by a coat of high pigment and low oil

content. 'The first film then clings tenaciously to the

surface of the metal, while the outer coat protects

the inner owing to its lower permeability by mois-

ture and greater resistance to mechanical erosion.

—A. R, P.

Brasses containing tin; Quenching of . L.

Guillet. Comptes rend., 1921, 172, 1038—1041.

The mechanical properties of brasses containing tin

are considerably improved when the percentage of

b2
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tin is sufficiently high for the formation of ihe
special constituent, similar to the 3-constitneiit of
bronzes (c/. J., 1906, 813), if the conditions of
quenching are such that this constituent goes into
solution. Thermal anomalies appear with thm
special constituent, which shows the same trans-
form^ation as the ^-constituent of bronaee. This
constituent dissolves at 350^ C. in the /^constituent
of brass. Quenching at 600^ C. oonsiderahly
improves alloys containing this constituent, there
being a marked increase in their breaking strain^
resilience, and hardness.—-W. G.

Arsenic; Benwval of from zinc electrolyte by
means of hydrogen sulphide. H. R. Hanley.
Chem. and Met. Eng., 1921, 24, 69^—696.

A PLANT for the safe generation on a technical scale
of hydrogen sulphide and its employment for the
precipitation of arsenic from a solution of arsenical
zinc fume in sulphuric acid is described, consisting
of a rotating norizoutal cylindric^ generator,
charged with a low-grade copper matte and about
75% (of the weight of matte) of sulphuric acid in
20% dilution, and connect^ throu^ its end
trunnions with the precipitating tank by pipes
forming a completely closed circulatory system
through which the gases are propelled by means of
Roots blowers, the attenuate gas after passing
through the arsenical solution being returned to the
generator. The gas is delivered to the precipitating
tank through a perforated coil situated midway up
the tank, whilst a portion of the attenuated gas is

injected into the Iwttom of the tank by a second
blower in order to keep the liquid in agitation, and
prevent the precipitation of zinc sulphide by a local

excess of hydrogen sulphide. The last traces of
arsenic are removed by precipitation as an iron
arsenic compound, as complete removal by hydrogen
sulphide would cause co-precipitation of zinc. The
arsenic solution is given a preliminary treatment
with sulphur dioxide to reduce arsenat^ if present,
before tne hydrogen sulphide treatment.—^. F. M.

Sintemg process; Investigation of the •, K.
Endell, MetaU u. Erz, 1921, 18, 163—177.

In the making of agglomerates for smelting from
finely divided ores, flue dust, and other residues, the
aim should be to produce a body which is porous and
mechanically strong at 1000'^ C., has the greatest
possible surface, and requires the minimum of fuel
in the subsequent smelting process. Sintering of

mass is usually brou^t about either by an
increase in the grain size of one or more of the
constituents with consequent intercrystallisation of
the particles, in most cases accompanied by an
increase in the specific gravity, or by reactions
between the solid constituents of the mass resulting
in an evolution of heat and partial fusion of the
particles, or in the formation throughout ^e mass
of interlocked crystals of a new compound. The
course of the changes that take place during sinter-
ing miay be followed by the construction of a heating
curve and by direct observation through a micro-
scope in conjunction with a small electric heating
furnace fitt^ with a thermo-couple. Such an
instrument is described in the paper in detail,

together with some results obtained by its use.

—A.R. P.

Blast-furnace and cupola slags. Their composition
and graphic methods for determining their con-
stitution. J. E. Fletcher. Iron and Steel Inst.,

May, 1921. [Advance proof.] 20 pages.

The author’s investigations support the view that
blast-furnace slags consist of a solvent silicate of
2H0,Si02- type in which the remaining constituents
are dissolved. A clear view of the Uieory is pro-
vided by means of graphic methods. Alumina
lowers the fusion temperature, afiects the viscosity

of the silicate in which it is dissolved, and behaves
as a neutral constituent. The free silica is the
active agent in eiliconising the hearth metal. The
metasilicates when superheated above their meltia^
point become orthosiheate in character, the amou^
of superheating needed being reduced in the pre.
senoe of alumina and ferric oxide. The composition
of the primary slags is of fundamental importance
Though the mineralogical character of cold sla®
affords useful information, it is necessary to

ascertain the most probable composition of
liquid slags at the time the reactions are in progress
As the alumina content in blast-furnace slags in!

creases, the silica activity decreases. As the lime

content of cupola slags increases, their character
approaches that of blastr-furnace slags.—T. H. Bu,

Blast-furnace gas; Cleaning of . S. H. Fowles.

Iron and Steel Inst., May, 1921. [Advance
proof.] 21 pages.

The use of blast-furnace gas for boiler firing sHovb

only 20% efficiency as compared with its use in

large gas engines, and the problem of the most

efficient use of blast-furnace gas (t.e., in internal

combustion engines) rests largely on a satisfactory

gas cleaning process. Internal wet cooling of the

gas is condemned because of the loes of potash, and

because the dew point of the gas is rai^, necessi.

tating a higher degree of preheating of the gas

before entering the bag chamber to avoid deposition

of moisture. In a plant erected by Palmers’ Ship,

building and Iron Co. the crude gas passes through
dry coolers through which pass four vertical annular

tubes. Water sprays in the inner tubes effected a

tempjerature fall of 40®—45® C., but good results are

obtained by forced air cooling. The gas then passes

through the preheaters and filter-bags, the whole o!

this^ system being under suction, as more rapid

cooling and dust separation were effected under this

condition than when the cleaning plant was under

pressure. The temperature at the filter-bags should

not be below the dew point of the gas. The Ideal

condition to be aimed at is to cool the gas externally,

before cleaning, to a point approaching a dew point

of 15®—25® 0., as the cleaned gas would then ba

directly available for use in a gas engine. The

electrostatic type of cleaner allows the scnsihle heat

of the gas to be retained, but the gas is not suffi-

ciently freed from dust for use in gas engines and

the power costs are high. Operating details of the

plant are given in an appendix.—0. A. K.

Corrosion of boiler tubes. Worth. See I.

Blast-furnace slags. Burchartz. See IX.

Copper. Doughty and Freeman. See XXIII.

Patents.

Furnaces [;Ileverheratory 1. J. L. Gal. E.f'

122,395, 19.9.18. Conv., 12.1.18.

The roof of a reverberatory furnace is of parabolic

or other suitable geometrical form and arranged so

that the material to be heated receives the whok

of the reflected heat rays from fire-hearth or

other souroe of heht. In contact with, or spaced

from, the interior of the crown is a covering of

trellis work coated with material of high absorp-

tive and ^issive power suoh as oerium oxide, a?d

the exterior may he similarly covered with material

of low emissive power, such as copper sheet. The

trellis work may be heated directly by Bansea

burners.— M. V.

Furnaces; Heating device for — parficul<xrl!l

applicable to furnaces for the melting of steel <if^

other metaU. A. Festa. E.P. 147,190, T.T.SC.

Conr., 7.12.18.

In a revereible furnace fired with liquid fuel, it*

fuel is ignited (and partially distilled) on trays in

»
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nhamber at the end of the furnace. Air required

for the combustion of the fuel, after passing through

i hot regenerator, is conveyed through a flue close

to the chamber containing the fuel trays, and meets

tho nroducts of partial combustion after entering

the furnace
chamber.— A. K.

O/iZyJfT for aluminium and other metals.

E.P. 156,665, 6.1.21. Conv.,

A soiDEB particularly i

aluminium
*1,

aluminium contains at least 5U^ ot zinc, together

tlth tin copper, and aluminium, preferably in the

"roportions, 30-35% Sn, 1-2% Cu, 12-15% Al,

and 50-53% Zn.—A. R. P.

P. A.
5.1.20.

suitable for soldering

to another piece of

fredeaching apparatus for use in the treatment of

calcined ore and the Hie. E. C. Vigeon and J.

McConway. E.P. 161,375, 6.2.20.

Det ore or the like on its way from the roaster is

sprinkled with a liquid while in a conveyor, pre-

ferably of the screw type.—B. M. V.

Tin scrap; Method of obtaining iron and tin from

. p. A. Mackay. E.P. 161,654, 9.1.20.

Tin is removed from tin scrap, leaving bright iron,

by immersing the scrap in diluted oleum, the con-

centration of free sulphur trioxide being main-

tained at about 10% . The temperature is preferably

kept at dS’-SlP C.-C. A. K.

Gold-separator: Electrochemical . H. P. Ewell.

U.S.P. 1,374,370, 12.4.21. Appl., 7.11.18.

The apparatus consists of an amalgamating

chamber into which the ore is continually fed by
mechanical means and a second chamber in which

liquid sodium amalgam is formed, and from which

it is fed continuously into the amalgamating

chamber. Ihe whole charge passes from the latter

to a shaking pan, where the amalgam is drained off

from the tailing and passed to a device where it is

treated to remove the excess of mercury from the

gold amalgam. The recovered mercury is returned

to the chamber in which the sodium amalgam is

made.—A. R. P.

Ore; Process of treating . C. G, Collins, Assr.

to C. A. Stevens. U.S.P. 1,374,434, 12.4.21.

Appl., 13.1.20.

Oke is heated to expel, and treated so as to prevent
the re-entry of, air and moisture. The ore is then
conoentrat^.—C. A. K.

Treafinp liquids with gases; Apparatus for—

.

Flotation apparatus. W. E. Greenawalt. U.S.P.
(a) 1,374,445, (b) 1,374,446, (t) 1,374,447, (n)

1,374,499, and (e) 1,374,500, 12.4.21. Appl., (a)

4.11.19, (b) 16.10.19, (c) 26.5.16, (u) 27.12.15, and
(e) 30.10.15. Renewed (b) 25.5.20, (c) 22.3.20, (e)

12 . 2 .20 .

(a) A TANK is fitted with a rotary atomiser mounted
on a vertical shaft. Liquid in the tank is caused
to flow to the centre of the atomiser, and the gas and
liquid are mixed and ejected together through out-
let holes arranged radially in the atomiser, (b) Gas
is passed through a hollow shaft and rotary atomiser
into the liquid in the tank, (c) A vertical shaft

suspended in a tank is provided with a number of

perforated discs which rotate between similar fixed

discs. Gaa is introduced into the bottom of the
tank and is atomised by rising through the series of
discs, (d) a hollow member on a vertica.1 shaft
rotates in close proximity to stationary baffles, said

an electric current is passed from the rotating to
the fixed parts, (e) Gas may be passed through a
hollow shaft and into a hollow rotating memlrer
under the liquid. The drum is provided with radial
outlets for the gas.—0, A. K.

Electrdytic process {for copper deposition^. ¥. S.

Woodward. U.S.P. 1,374,541, 12.4.21. Appl.,
25.7.19.

Copper is deposited from an acid hath, using an
insoluble anode, and in restoring the bath to normal
strength the resulting increase of acidity only is

neutralised.—J. 8. G. T.

Pickling process. J. Coulson, Assr. to Westing-
house Electric and Mfg. Co. U.S.P. 1,374,552,
12.4.21. Appl., 8.10.17.

A PEREons metal is pickled by subjecting it to the
action of an electric current in the presence of an
electrolyte containing sulphuric acid, the polarity

of the metal being reversed during the process.

—A, Q.

Electromagnetic separator. Maschinenhauanstalt
Humboldt. G.P. 330,641, 7.8.19.

The separator consists of two magnets one above
the other, with a magnetic roller in between. The
lower magnet, between which and the roller the
material to be separated is passed, is provided with
one or more openings beneath the middle of the

roller, through which the non-magnetic material

falls, while the magnetic part is carried over the

far end of the lower magnet by the action of the

roller.—A. R. P.

Zinc and tin; Process for electro-plating metals

with . Deutsche Metallveredlungs-G.m.b.H.

G.P. 305,583, 22.4.17.

Bt depositing zinc or tin from baths of 4°

—

5° B.

(sp. gr. 1'03—1'04) with a low current density (not

greater than 2'5 amps, per sq. dm. of cathode area),

very thin, strongly adherent, firm coatings of metal

may he obtained.—A. R. P.

AHoys containing graphite; Manufacture of—

.

G. H. Wichmann. G.P, 332,914, 16.5.20.

The granulated alloy is given a coating of graphite

and then cast or pressed into the required shape.

The graphite remains evenly distributed throughout

the metal, which is suitable for use in stuffing-boxes

or bearings.—A. R, P.

Precious metals; Recovery of from sea-water.

Siemens und Halske A.-G. G.P. 333,758, 17.8.18.

Se.a-water is passed through absorption filters, pre-

ferably of fine-grained charcoal, which are cathodi-

c-ally polarised by the use of small currents of a few

milliamperes.

—

k. R. P.

Sted. P. MacGregor and A. Balfour. U.S.P.

1,375,255, 19.4,21. Appl., 18.9.18.

See E.P. 129,330 of 1917; J., 1919, 685 A.

Metals; Process of separating and refining . G.

Haglund. U.S.P. 1,375,631, 19.4.21. Appl.,

5.12.18.

See E.P. 121,591 of 1918; J., 1919, 908 A.

Blast furnaces, gas generators and the like; Auto-

matic charging apparatus for . Eisenwerk

Jagstfeld Ges. E.P. 145,539, 22.6.20. Conv.,

,22.4.18.

Ore sintering mechanisms. R. J . Tugwood. From
Dwight and Lloyd Metallurgical Co. E.P.

181,491, 7.8.20.

See also pages (a) 375, .

153,558). 388, Blast-furnace

389, Ore flotation (U.S.P. 1,3

manganese (U.S.P. 1,361,036).

[shestos doth (E.P.

dag (E.P. 13^172).

59,037) . 396, Ferro-
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XI.-ELE€TBO'€HEMISTBY.

Water; Electrolysis of , and an oxyhydrogen gas
element. E. Baur. Helv. Chim. Acta, 1921, 4,

325—333.

WiiH the object of storing seasonal water-power,
the author has devised an apparatus by means of
which fused aqueous sodium hydroxide is subjected
to electrolysis, sheet-iron electrodes being employed.
When the electrolysis is interrupted, the cathodes
generate hydrogen and undergo corrosion, but this
does not occur when the apparatus is at work. The
purity of the hydrogen and oxygen formed is about
99% and the current yield over 90%. Only the
hydrogen is stored and is used subsequently in con-
junction with air in an element in which electric

current is produced by the union of the hydrogen
and oxygen in contact with fused sodium hydroxide,
iron electrodes in the form of grids being emploved.

—T. H. i*.

See also pages (a) 386, Marsh electrtdyiic cells

(Marsh). 390, Electric enamelling oven (Mehling
and Carpenter). 410, p-Aminophenol (McDaniel
and others). 416, Silver cathodes (Doughty and
Freeman); Gold, copper, palladiym, and platinum
(Treadwell).

Patents.

Gas battery. P. A. Emanuel. D.S.P. 1,359,881,
23.11.20. Appl., 15.6.20.

In a cell provided with electrodes of coiled iron wire
coated with iron oxide and asbestos and separated
by an asbestos diaphragm and connected respec-
tively with supplies of hydrogen and oxygen, a jet

of air under pressure is directed downwards into the
centre of the cell towards a vent and by its injector
action removes the water which would otherwise
collect in the bottom of the cylindrical cell casing.

Ferromanganese [anodes]; Casting . C. G.
Fink, Assr. to Chile Exploration Co. U.8.P.
1,361,036, 7.12.20.' Appl., 9.7.19.

Feeeomang-anese (78—82% Mn) can be cast in the
form of thin plates, free from checks or cracks, and
possessing satisfactory mechanical strength for use
as anodes in electroljtic processes, if a small quan-
tity of a scavenger, e.g_., 3% of aluminium or
magnesium, be added to it.

Electric furnaces. M. R. Trembour. E P
133,954, 13.10.19. Conv., 24.3.16.

Sex U.S.P. 1,333,950 of 1920; J., 1920, 375 a.

Electric furnaces. E. L. Smalley. E.P. 162,686,
21.10.20. Conv., 21.10.19.

See U.S.P. 1,346,854 of 1920; J., 1920, 726 A.

Electric furnace. 0. Soncini. U.S.P. 1,375,616,
19.4.21. Appl., 12.4.20.

See E.P. 142,836 of 1920; J., 1921, 225a.

ElectricaUy
_

heated . melting and other furnaces
[ ; Mounting of tubes and crucibles in ]. The
Morgan Crucible Co., Ltd., and C. W. Speirs.
E.P. 161,603, 7.10.19.

See also pages (a) 390, Insulating material (E.P.
137,326). 395, Gold separator (U.S.P. 1,374,370);
Electrolytic process (U.S.P. 1,374,541); Pickling
fsTocess (U.S.P. 1,374,552); Precious metals (G.P.
333,758). 398, Purifying glycerin (E.P. 146,^).

XIL-FATS; OILS; WAXES.
Kapok seed ; Indian as a source of oil Bull
Imp. Inst., 1920, IS, 335-^7.

Indian kapok (Bombas; malabaricum) yielded on
extraction with petroleum ether 22 3% of a bright
yellow oil, which deposited a quantity of “ stearin ”

on standing, and had n„"=l‘461. The yield of oil

is higher than that generally obtained from other
kapok seed, and the oil appears to be of betw
quality. The material left after the extraction a
the oil contains about 36 % of crude proteins.

-J. C. K.

OiJ from Cynara carduncuhis. E. H. Ducloni
Anal. Sec. Quim. Argentina, 1920, 8, 410—412.

The oil extracted from the seeds of the “ donkw
thistle ” (Cynara cardunculus), a troublesome iieej

in South America, is deep yellow in colour, tasteless
and aromatic in odour. It has sp. gr. 0'9213 at
15° C.; n„="= 1-4729; <‘=1-4712; iodine valu"
103-5: saponif. value, 197-4; iusoluble fatty arids’

95'6%; acid value, 39-8; solidif. pt. of fatty acids
29° C. Its properties are similar in many respects
to those of cotton,secd oil.—G. W. R.

Acetyl value of fatty substances; Determination of

the . E. Andre. Comptes rend., 1921, i;;

984—986.

The saponification value of the material is deter-
mined before and after acetylation. These values
being S and S, respectively, then the acetyl value
equals S,-S[1+AS/(1- AS)], where A=0-75. The
values obtained by this method are always slightly

lower than those obtained by the method of

Lewkowitsch (cf. J., 1890, 660; 1897, 603).—W. G.

Decolorising agents for the fat industries. J.

Ziffercr. Del- n. Fettind., 1920, 2, 63—64, 87—
112-113, 134, 160, 183—184. Chem. Zentr., 1921
92, II., 861—862.

The (>nly suitable carbons are those made from
materials which do not fuse on charring; hence
proteins, glue, etc. give the best products when
carbonised with potassium carbonate or sodium
potassium carbonate. (Sarbons containing nitrogeu
are more active than those containing none. Id

diminishing order of activity the chief carbons are:

animal charcoal from ferrocyanide residues, blood

charcoal, bone charcoal, glue charcoal, soot, wo^
charcoal, and sugar charcoal. Nodules of the sise

of peas should be used for aqueous solutions, hut for

oils finely ground carbon is best. For the fat

industry bone char is of much less importance than

charcoal from ferrocyanide manufacture; the

latter cannot be revivified. Florida fuller’s earth

(floridin) is active in the air-dry state at 18° C., but

more so at 120° C. or when dehydrated at

300°—400° C. The oil is treated with 2—5% and

warmed. The earth can be revivified by various
methods, but it recovers only two-thirds of its

original activity. Salad oils decolorised bv

silicates often have a slight rancid flavour, and for

this reason sodium bicarbonate is frequently added,

.\n earthy flavour is eliminated hy washing with

10% brine,—J. H. L.

Oxidised fatty acids in olive oils obtained by ex-

traction with carbon bisulphide; Determination
of . F. Goldschmidt and G. Weiss. Seifen-

fabr. 1920, 40, 649. Chem. Zentr., 1921, 92, II.,

815—816.
CoNTEAnT to Stadlinger’s results (J., 1920, 663.0,

the authors obtained pi;actically the same values for

the Diidi^ fatty acids in three samples of olive

oil high in oxidised acids obtained by extraction

with carbon bisulphide, when using different

samples of petroleum spirit, including one contain-

ing 4% of xylol.—A. de W.

Fats; Influence of light on animal and vegetable

. H. Much and H. Schmidt. Z. Immunitats-
forsch. Exp. Ther., 1920, 31, 169—200. Chem.
Zentr., 1921, 92, I,, 645.

The colour of animal and vegetable fats is destroyed

hy the combined action of light and oxygen; light

of short wave-length has the most effect. If the
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fats are dissolved in solventa, the effect of light is

least in an ethereal solution and greatest in a

carbon tetrachloride solution. It is possible that

the colour of animal fa-ts is derived from carotin-

Hke substances present in the food of the animals.
—W. P. S.

(< fatty acids. I. Nooridentity of elmostearic

^acid tctrabromide from tung oil with ordinary

linolie acid tetrabromide. B. H. Nicolet. J.

Amer. Chem. Soc., 1921, 43, 938-940.

CoNTBABT to the views of Kametaka (J., 1903,

1138) it io shown that the tetrabromide obtained

from a-elffiostearic acid isolated from tung oil is not

identioal with linolie acid tetrabromide. It is

identical with /3-elteostearic acid tetrabromide

(Morrell, J-, 1912, 1189). (Of. J.C.S., June.)

Hydrogenation of oils; New catalyst for . G.

Grote Seifensieder-Zeit., 1920, 47, 713—714.

Chem. Zentr., 1921, 92, II., 812.

A CATALYST, with which the time of hydrogenation

can be reduced to 10—15 mine, and the tempera-

ture to 160“ C., is prepared by treating an aqueous

solution of a nickel salt with a solution of a mag-
nesium or aluminium salt so as to obtain a col-

loidal precipitate (double silicate) containing the

whole of the nickel and magnesium or aluminium.

The voluminous gelatinous precipitate is washer!,

dried, powdered, and heated in a stream of hydro-

gen, and the dark-grey reduction product stored in

oil.—A. de W.

BeesvMx; Detection of very small quantities of

in admixture with mineral oil and colophony. A.
Jolles. Oel- u. Fettind., 1920, 2, 207, 231—232.
Chem. Zentr., 1921, 92, II., 862.

CoMPASAirvE experiments were made with mixtures

of which one contained 70% of colophony and 30%
of mineral oil and the other 67% of colophony, 30%
of mineral oil, and 3% of yellow b^swax. The
saponification values of the original mixtures

proved useless for the detection of beeswax. By
extraction with cold 70% alcohol, however, the

colophony was removed, and the re.siduo in the

ease of the wax-free mixture gave saponification and
acid values of practically 0, whilst in the other case

the saponification value was 8‘41, the acid value
r70, and the Hiibl iodine value 3'94, the calculated

values being 8'46, 1'80, and 3'67 respectively. It

was found possible to separate the w-ax from the
mineral oil by means of petroleum ether, in which
the former is insoluble.—J. H. L.

Carnauba wax palm; Utilisation of the . C.

Grimme. Pharni. Zentralh., 1921, 62, 249—^257.

Tub S. American carnauba wax palm (Copenticia
cerifera Mart.) yields an edible fruit containing
about 19% of oil, the greater part of which is found
in the seeds

; the roots of the tree are stated to have
certain medicinal properties, the trunk consists of
a very hard wood, and the leaves are useful for a
variety of purposes fthatching, paper-making,
thread making, etc.). The young green leaves are
edible, and from them exudes the well-known car-
nauba wax.

—

W. P. S.

Nydrogenated phenols and their use in the soap
industry. W. Schrauth. Seifenfabr., 1921, 41,

129-132. Chem. Zentr., 1921, 92, II., 814.

The mixture of cyclohexanol and the three isomeric
niethylcyclohexanols, known under the trade name
of "hexalin,” is used as a substitute for castor oil

prcducta hitherto used in technical soaps. In spite
m its small solubility in water and its oily nature,
hexalin yields clear permanent solutions with
aqueous soaps, even when present in an amount

substantially in excess of the soap. A snitahle mix-
ture consists of oleic acid, 500 kg., alkaline lye

(50“ B., sp. gr. 1'53) 200 kg., hexalin 600 kg., water
400 kg. Special advantages are claimed for hexalin
soap mixtures in wool-scouring, chemical cleaning,
emulsification, and in the preparation of cutting
oils, shoe creams, plant sprays, etc.—A. de W.

Glycerin; Viscosity of distilled . .1. Kellner.

Z. dents. Oel- u. Fettind., 1920, 40, 677—678.
Chem. Zentr., 1921, 92, II., &34.

The viscosity of a crude glycerin distillate, with an
ash content of 0'001% and sp. gr. 1'24 at 15° C.,

was reduced by the refining process from 35’5“

Engler to only 16'75“ at 24° C. The latter value
corresponds with an almost chemically pure
glycerin, according to tables given in the paper.

Viscosity measurement is recommended therefore as

a valuable test of the purity of glycerin.—B. V. S,

Wax-coiopkony mixtures. Jahn. See XITIi

Influence of fats on growth of bacteria. Much and
Schmidt. See XVIII.

Patents.

Oils and fats; Process of refining , K. Stian-

sen. E.P. 141,028, 9.3.20. Conv., 21.3.19.

Oil, e.g., whale or herring oil, is agitated at 40°

— C. with about 5% of its weight of powdered,
calcined apatite or other mineral phosphate, and
is subsequently allowed to stand at the same tem-

perature, whereby the apatite settles to the bottom

together with impurities present in the oil. Solid

fats are treated at a temperature sufficiently high

to render them fluid.—L. A. C.

Animal and vegetable oils; Defining and decoloris-

ing . A. S. Quick. E.P, 161,813, 20.3.20.

To every 20 galls, of the oil an equal quantity of

water and 10 lb. of monazite sand or other radio-

active material are added, the mixture is heated to

a temperature below that at which it is chemically

altered, e.g., about 120° F. (49° C.), and stirred

continuously for about 6 hrs., allowed to settle, and

the oil separated.—A. de W,

Fatty acids and glycerides thereof; Process of treat-

ing tdehydrogenatingf . H. A. Levey.

TJ.S.P. 1,374,589, 12.4.21. Appl., 19.9.16.

Fatty oils are dehydrogenated by subjecting them
to the action of a gas when mixed with catalytic

material at a temperature in excess of that at

which hydrogenation ie effected under the same con-

ditions by passage of hydrogen.—A. de W.

Sidphated oil. F. L. Randel. U.S.P. 1,374,607,

12.4.21. Appl., 11.12.19.

A fatty or oily material is mixed wi(^ sulphuric

acid in vacuo.—A. de W.

Fats; Apparatus for the extraction of — from

moist granular, or powdery materials. A.

Lorenz. G.P. (a) 333,492 and (a) 333,493, 25.7,17.

(a) The cover of the extraction vessel slopes steeply

from one side to the other and is pierced in the

centre by the shaft of the agitator . The solvent

containing the fats is withdrawn through the high-

est part of the cover, and the outlet is fixed on one

side of the agitator, which is driven from the top.

The pulley is attached on the low side of the cover.

(b) The closed extraction vessel has a perforated

bottom, beneath which the solvent is admitted. At

the side of tho vessel a box is attached containing

a group of valves, arranged one above another, each

of them being preceded by a filter. The valves are

connected with the outlet, allowing the solvent to be

withdrawn from the vessel, after the extraction is

completed, aithout coming in contact with the

atmosphere.—C. A. C.
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Glyeerin; Process for purifying — Bllektro-

Osmose A.-G. (Graf Schwerin Ges.). E.P.
146,865, 5.7.20. Cony., 17.1.19.

Crude glycerin is freed from electrically-active

impurities, e.g., inorganic salts, fatty acids, soaps,
fat, protein, colouring matters, and the like, largely
present in the colloidal state, by electro-osmosis,
using diaphragms of marked electric potential
and carrying a suitable charge to induce passage
of the impurities through the diaphragms. Thus,
crude glycerin is freed from accompanying acid
(negatively charged) impurities by subjecting it,

preferably at raised temperature, to an electric
current when contained in the cathode chamber of
a cell divided into two compartments by a positive
diaphragm, such as leather, the acid impurities
migrating to the anode chamber which contains
water. Similarly, basic impurities migrate to the
water contained in the cathode chamfer of a cell
divided into two compartments by a vegetable (vis-
cose or parchment paper) diaphragm, when the
crude glycerin is contained in the anode chamber.
The crude glycerin may also be contained in the
middle chamber of a three-part cell, the two separ-
ating diaphragms of which may be either of nega-
tive or of a positive character, nr that hounding
the cathode chamber of negative or indifferent
character, while that bounding the anode chamber
is of positive character, the electrodes being in the
side cells which contain water.—A. de W.

Oil; Process for extraction and refining of ,

P. M. Heyerdahl. E.P. 137,514, 6.12.19. Conv.,
9.1.19.

Sbb U.S.P. 1,368,148 of 1921; J., 1921, 227 a.

Soaps; Deodorisation of , 0. Stiepel. E.P.
145,502, 21.6.20. Oonv., 10.8.16.

See G.P, 305,702 of 1916; J., 1918, 476 a.

Yeast. E.P. 160,490. See XVIII.

XDI.-PA1NTS: PIGMENTS; VABNISBES;
RESINS.

Smalt; Constitution of . A. Duboin. Cemptes
rend., 1921, 172, 972—974.

Using the method previously described (r,f. Comptes
rend., 1892, 114, 1361) the author has produced two
blue cobalt compounds of the type of smalt. One
has the constitution K.O, CoO, 3SiO,, and the other
KCl,K,0,CoO,4SiO,.—W. G.

turpentine; Composition of French . M.
Veaes. Comptes rend., 1921, 172, 977—980.

The results obtained by the polarimetric method of
Uarmois (Thesis, Paris, 1911) for the estimation of
the relative amounts of pinene and nopinene
present in French turpentines can only be con-
sidered as first approximations. Further work is

necessary to elucidate the discrepancies found.

—W. G.

Turpentine oil; Determination of petroleum spirit
in . J. Marcusson. Chem.-Zeit., 1921, 45,

418.

Replying to recent criticism by Salvaterra (J.,
1921, 186 a), the author maintains the accuracy of
a method described previously by himself (J., 1912,
444) and depending on the conversion of the tur-
pentine oil into soluble oxidation products by
means of fuming nitric a^.—W. P. S.

Phenols of louytemperature cool tart; Sesins from
-—

2- W. Gluud and P. K. Breuer.
Abhandl. Kennt. Kohle, 1919, 4, 221-^236. Chein
Zentr., 1921, 92, U., 855—858.

An investigation was carried out to determine what
proportion of the total phenols in low-temperature
coal tar could be utilised in the production of
“ bakelite ” and “ novolac ” by condensation with
formaldehyde. The action of the latter in the

presence of ammonium chloride as catalyst was
tested on the following products; Crude tar from
which the most viscous compounds had been te-

movod, the fractions distilling between 160° and
250° C. and between 250° and 300° 0., including

the hydrocarbons that distil at these temperatures,
the creed fraction, and the phenols obtained froni

the lubricating oil and resinous fractions. The
hydrocarbons present did not interfere with the

reactions and could readily be removed from the

products, which were solid, brittle resina having
the properties of the novolacs.’* Condensation
of a crude tar-creeol mixture with benzaldehyde
and paraldehyde yielded viscous semi-solid products
which could be changed into solid resins by heating
under pressure. The colour of the resins varied,

according to the material from which they were pro-

duced from light yellow to dark brown, and they

could be made less brittle by leaving behind in the

final product a certain amount of the hydrocarbons
originally present in the raw material. Bakclit^s

A (soluble), B (fusible), and C (infusible) were pre-

pared by condensation in the presence of a basic

catalyst such as ammonia, but variety A can only

be made from the whole of the phenol fraction of

the crude tar or from the whole of the crude tar

itself. The bakelites are clear solid substances
varying in colour from light yellow to very dark
brown, and the A variety yields good varnishes in

S)% alcoholic solution. Variety 0 may be made
from A by the use of benzylamine as a catalyst, or

it may be produced directly from the phenol frac-

tion boiling below 230® C. or from that boiling be-

tween 230® and 260® C. if soda is used as a catalyst.

—A. R. P.

Lead compounds of phenols; Use of [in pain W.
r. Fischer and V. Ehrhardt. Ges. Abhandl.
Kennt. Kohle, 1919, 4, 264—279. Chem. Zentr.,

1920, 92, IL, 854.

Lead oxide combines with phenol, cresol, p-hydroxy.

diphenyl, and napbthols in benzene solution to give

products which are not very satisfactory as paints.

If, however, instead of the pure phenols the crude

phenol-rich fraction (middle oil) of low-temperature
tar or coke-oven tar is used, the product is a useful

paint for protecting iron-work from rust. The

difference m the two products is ascribed to the

action of the resinous substances produced from

the easily oxidisable hydrocarbons in the crude oils

by the action of the lead oxide. Oxidation of the

crude tar oils and distillation with potassium per-

manganate or nitric acid yields varnish-like sub-

stances.—^A. R. P.

Wax and colophony; Supersaturated solid solutions

of . G. Jahn. Kolloid-Chem. BeiK, 1921,

13, 213—232.

Mixtures of beeswax and colophony can be divided

into liquid mixtures^ solid solutions, and mixtures

iu which solid solutions are in equilibrium with

pure wax. Mixtures containing up to 75% of colo

phony can form solid solutions, and on melting and

rapidly cooling, supersaturated solutions

formed which are more stable the longer the mix*

ture has been kept in the liquid condition. {Cf-

J. C. S., June.)—J. F. S.

Protection of iron. Friend. See X.
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Pathnts.

Vfsin^ikt hodiet; Production of . M.
B.P. (a) 133,712 and (n) 133,713,

il.10.19. Conv., 4.2.18.

(a) Besin-likb substances are obtained by treating

yomatio sulphochlorid^ with salts of resinic,

tumic or lignoceric acids; e.g., to a solution of

120 kg of sSinm colophonate in 100—200 kg. of

irater is added 100 kg. of o- or /S-naphthalene-

sulphochloride with stirring, the solution being

ieated to 30° C. for 12 hrs. The liquid is allowed

to cool, and the solid product separated by decanta-

tion or filtration, and dissolved for the purpose of

purification in an organic solvent, e.g., benzol,

ffhich is then evaporated off. (b) The resinatee or

tie like are replaced by soft coal-tar pitch, anthra-

jene oil distillates obtained in the production of

Bard pitch therefrom, or the alkali-soluble phenolic

portion of soft pitch or anthracene oil, in the

mesence of alkali; e.g., 100 kg. of soft pitch con-

taining 20% of alkali-soluble matter, is heated

with sufiiciont caustic soda lye to neutralise the

acidity, allowed to cool while stirring constantly,

and about 24 kg. of o- or p-toluenesulphochloride

(or a commercial mixture of the same) in benzol

added. After stirring for 12 hrs., the benzol

solution is separated from the aqueous layer,

washed with water until neutral, dried over, e.g.,

calcium chloride, and the solvent distilled off in

vacuo.—A. de W.

Anti-corrosive paint or composition. C. H. Ivin-

son and G. S. Roberts. E.P. 161,201, 12.7.19.

To a solution of asphaltum in a volatile solvent,

e.g., 6 lb. to 0'7S gall, of benzol or petrol, is addeu
2—5% of a solution of rubber in benzol or other

solvent, of a strength of, e.g., 2 oz. to 40 oz. of

solvent
;
preferably a similar amount of a solution of

4 oz. or gum elemi in 2—6 oz. of solvent is also

added. The mixture is treated with 1—4% of

sulphur, sulphur monochloride, or sulphides such
as antimony sulphide, and vulcanised by heating to

about 95° F. (35° C.) for about 30 mins. The
composition, when cooled, is ready_ for use, or
suitable filling agents such as silica, asbestos,

graphite or the like may be added. Metallic stear-

ates, palmitates, oleates, or resinates dissolved in
a volatile solvent may be employed in place of the
solution of gum elemi. Alternatively, 0'5—1% of

sulphur or a suitable sulphide may be added
direct to the molten mixture of asphaltum and
rubber, the vulcanised composition being then dis-
solved in a hot solvent.—A. de W.

Pigments; Process of making . L. R. Baker.
E.P. 161,280, 6.1.20.

A SOLUTION of commercial zinc sulphate is heated
by live steam and blown with compressed air,

during which time about 1% by wt. of an alkaline-
earth peroxide, e.g., calcium or barium peroxide,
and powdered zinc Dr lead oxide are added. After
filter-pressing to remove precipitated iron oxide,
the filtrate containing hydrated zinc oxide in sus-
pension is again treated with steam and com-
pressed air, and subjected to another filter-pressing
operation. The filtrate is then mixed with a solu-
tion of barium sulphide in equivalent amount, the
resulting precipitate being filter-pressed, washed,
dried, calcined, etc.—A. de W.

Strontium and barium sulphates; Method of obtain-
ing from native sulphates. P. A. Mackay.
E.P. 161,655, 9.1.20.

biAiivE Strontium or barium sulphate ground to
pass a 200^mesh sieve is dissolved in oleum and re-
Precipitated by dilution. The resulting blanc-fixe

if
superior in colour and fineness to that prepared

by grinding and levigation.—C. I.

Coating composition and process of producing same.
W. Alexander and J. E. Clegg. U.8.P. 1,3M,914,
16.11.20. Appl., 25.9.17.

A IIOTJID coating composition is composed of a
cellulose ester (pyroxylin, celluloid) and a boron
compound (dehydrated boric acid) dissolved in a
Mmmon solvent, e.g., methyl ethyl ketone, which
is saturated with the boron compound.

Finely-divided material Icarhon black']; Process of
deansing . J. C. Morrell. U.S.P. 1 359,091,

• 16.11.20. Appl., 22.3.19.

Volatile impurities, e.g., adsorbed hydrocarbon
oils, are removed from carbon black by heating it

to 450°—600° C. in an iron crucible having a
perforated false bottom and treating it with super-
heated steam introduced beneath the false bottom.

I The process is applicable to the purification of other
finely divided materials, e.g., kieselguhr.

Phenolic condensation produef; Process of produc-
ing a . L. V. Redman, A. J. Weith, anti

F. P. Brock, Assrs. to Redmanol’ Chemical Pro-
ducts Co. U.B.P. 1,374,526, 12.4.21. Appl., 16.9.18.

Eovtal parts of 40% formaldehyde and phenol are
boiled together in the absence of a catalyst until a

viscous gummy lower layer and a supernatant aque-
ous layer containing approximately 10% of formal-
dehyde ore formed. The aqueous layer is discarded
and the mass shaped and subjected to a prolonged
heat treatment below 100° C. until it becomes hard,
substantially insoluble, nnd anhydrous throughout.
The mass is then subjected to further heat treat-

ment at a temperature exceeding 100° C. for a rela-

tively short period.—A. de W.

Pitch, colophony, shellac, etc.; Process and appara-
tus for comminuting materials such as . R.
Behr. G.P. 333,704, 13.2.18.

A STREAM of the hot liquefied material is con-

ducted over heated distributing plates or discs

from which it flows in very fine threads; the latter

are cooled and solidified by falling through the air

or by passing through an artificially cooled space.

—J. H. I;.

i Siccatives and binding agents for lacquers and

I

paints. P. Friesenhabn. G.P. 334,761, 25.7.19.

I

Metallic resinates or linoleates are dissolved in

hydrogenised phenols, such as the cyclohexanols or

their esters, or m cyclohexanone and its homo-
logues, with or without the aid of other solvents.

Solutions of resinates of aluminium, tin, zinc, man-
1
ganese, and cobalt in cyclohcxanyl formate consti-

tute excellent siccatives. The solutions, with or

j

without linseed oil or linseed oil varnish, can be

I

used as vehicles in paints.—J. H. L.

I

Soot-carbon. E.P. 137,065. See Ha.

Lakes. E.P. 143,212. See VI.

X1V.-INDIA'RUBBEB: GUTTA-PEfiCHA.

:
Hevea rubber; Use of brackish water in the pre-

paration of . W. Spoon. Comm. Central

Rubber Stat,, Buitenzorg, 1921, No. 25, 1—15.

On account of the more thorough washing to which

it has been subjected, crepe rubber is less affected

than sheet rubber by the use of brackish water,

e.g. tidal river water, for the dilution of the latex.

The' presence of 12 % of sea water in the brackish

water is sufficient to produce an appreciable effect

on sheet rubber, whereas in the production of crepe

rubber the limiting proportion is about 28%.
—D. F. T.
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Bubber; Changes in plantation after storage.

0. de Vries. Comm. Central Rubber Stat.,

Buitenzorgj 1921, No. 25, 16—28.

SroEAGE for 2—4 years in cupboards does not ad-

versely affect tbe quality of first-grade rubber, and

the tensile strength and slope remain unaltered;

the rate of vulcanisation generally shows a small

increase, but the viscosity frequently decreases con-

siderably. Lower grades of rubber sometimes

undergo marked deterioration on storage. Crepe
from “ matured” rubber behaved similarly to first-

quality crepe, except that its rate of vulcanisation"

decreased. Storage therefore tends to lessen the

variability in the rate of vulcanisation of plantation

rubber.—1). F. T.

Patents.

Vulcanisation of rubber, G. Bruni. E.P. 140,387,

4.3.20. Conv., 15.3.19.

In the presence of a salt of a divalent or trivalent

metal with a dithiocarbamic acid derived from a
primary or secondary aliphatic amine, e.g., zinc

pentamethylenedithiocarbamate, vulcanisation can

be effected with as little as from 0'2 to 2% of

sulphur.—D. F. T.

India-rubber products; Manufacture of . A.
Helbronner. E.P. 142,083, 11.2.20. Conv.,

19.4.19.

Surface resinifioation in rubber goods vulcanised

iu an atmosphere of hot air can be avoided by

incorporating a reducing agent, such as quinol,

pyrogallol, tannins and derivatives, p-aminophenol,

formaldehyde derivatives, sulphites, or hydrosul-

phites. Litharge is commonly used for a similar

purpose, Fut causes the development of a black

colour which is avoided with the preceding sub-

stances.—D. F. T.

Bubber products; Manufacture of . H. Wade.
From Goodyear Tire and Rubber Co. E.P. (a)

161,482 and (a) 161,483, 6.7.20.

(a) Am-DBiEn glue (containing 5—15% of moisture)

is introduced into rubber by subjecting a mixture of

it with unworked rubber to a milling action in a

jacketed container; heat is developed, and the tem-

perature is maintained below 300° F. (about 150°

C.) by external cooling. After this operation the

cooW mixture needs no further drying, and the

remaining compounding ingredients are incor-

porated in the usual manner, (a) Instead of in-

troducing fine powders, such as carbon black,

directly into rubber, the powder is first mixed uni-

formly into an emulsion of an aqueous jelly or solu-

tion of glue with benzene
;
this mixture is then in-

corporated into rubber in the usual manner.
—D. F. T.

Bubber, ebonite, vulcanite, and the like substances;

Beforming or vulcanisation of . H. Gare.

E.P. 161,648, 9.1.20.

The heating necessary for the vulcanisation of

rubber or the “ reforming ” of old vulcanised

rubber is effected by a hot circulating solution of

which the b.p. is a little above the necessary tem-
perature. A solution of calcium chloride in water

is convenient the proportions for a vulcanising

temperature being 3J lb. llj pints (b.p. 270° F.,

132° C.), and for reforming, 61b.:lJ pinto (310° F.,

154° C.).—D. F. T.

Bubber; Manufacture of products resembling .

Badiache Andin und Soda Fabrik. G.P. 329,676,

4.5.18.

Tvra polymerisation oi Wtadiene and itshomologues
is considerably expedited by tbe addition of tbe
polymerisation products obtained in tbe manner
described earlier (F.P. 459,005 of 1913, and Addi-
tion thereto; J., 1913, 116jyb-D. F. T.

Bubber; Process of treating . J. Porzel, Assr
to Superior Rubber Co. U.S.P. 1,374,231, 12.4.21

Appl., 7.8.18. Renewed 9.10.20.

See E.P. 124,887 of 1918; J., 1919, 379 a. Oxygen
is excluded during the mixing operation.

Bubber and the like; Methods of and apparatus for

mixing or masticating . Farrel Foundry
Machine Co., Assees. of D. R. Bowen and C. p
Schnuck. E.P. 137,S20 and 158,279, 9.1.20

Conv., 13.1.19.

XV.-LEATHES; BONE; HORN; GLUE.

Patents.

Tanning or impregnating materials; Process for

. Elektro-Osmose A.-G. (Graf Schwerin

Ges.). E.P. 148,921, 28.5.20. Conv., 30.11.18,

After a preliminary tannage or impregnation by

the electro-osmotic process described in E.P. 19,849

of 1914 (J., 1915, 1020) tbe hides or skins are coin-

pletely tanned or impregnated in pits or casks

without the aid of an electric current and preferably

in strong liquors.—D. W.

Calechin and cafechutannic acid; Manufacture of

. E. H. Bray. From Indian Wood Pro-

ducts Co. E.P. 161,431, 24.3.20.

Wood of the Acacia catechu, A. sendra, etc., is dis-

integrated and heated with water, preferably in

closM vessels with a steam pressure up to 30 lb.

per sq. in. The extract is evaporated, preferably

under reduced pressure, to a sp. gr. of 1'05—I'lO,

when catechin separate.s on cooling. On further

evaporation under reduced pressure the mother

liquors yield catechutaunic acid.—D. F. T.

Leather substitute; Process for preparation oj n

. G. Ruth and E. Asser. G.P. 332,866,

13.6.19.

Cellulose esters, alone or mixed with esters of

naphthenic acids, are incorporated with insoluble

metallio naphtbenates, such as the aluminium,

chromium, iron, and cobalt salts, particularly the

aluminium-magnesium salt, and the mixture is

treated in the usual way with loading material.

—B. V. S.

Bides; Process for tanning by means of ferric

salts. Chem. Fabr. vorm. Weiler-ter Mecr. G.P.

334,004, 27.2.16.

In the treatment of hides with solutions of ferric

salts the formation of basic salts is avoided by the

addition of an acid, such as formic acid, to increa.'s

the hydrogen ion ooncentration, or by employing

double ferric ammonium salts, which do not readily

hydrolyse, or by adding chromium salts which retard

hydrolysis of tbe iron salts. By this means the

bides may be rapidly and uniformly permeated bv

the iron solution. They are subsequently treated

with a neutralising agent, such as sodium car-

bonate, to increase their durability. Good results

are also produced by adding oxidation or decomposi-

tion products of glucose or other sugars, such .a*

those obtained by treatment with chromium oxide

or chromates, or by addition of vegetable tanning

agents, to tbe solution of iron salts.—W. J. W.

Colouring of natural horn; Process for making Oic

water-resisting. M. Lambeck. E.P. 154,200.

22,11.20. Conv., 26.9.19.

I

Articles of natural horn are exposed either hefon

' or after polishing to the action of formaldehyde, n

polymers, or substances capable of yielding form-

aldehyde.—^D. W.
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jifl-rina or aoitatina lime in tannery pits: Ap-
Latus for . F. J. Boys. E.P. 161,362,

m.20.
Iron salt for taming. E.P. 146,214. See VII.

XVI.-S01LS: FEfiTILISEfiS.

Soils; Amount of unfree water in at different

moisture contents. G. Bouyoucos. Soil Sci.,

1921, 11. 255-259.

Fobthes experimental evidence is given in support

of the view that the amount of water which soils

are able to render unfrce (c/. .1., 1921, 231a) does

not vary with the different moisture contents of the

soils, hut appears to remain constant. This is con-

trary to the mathematical deductions of Keen (c/.

J., 1919, 956a).—W. G.

Soil; Lime requirement and reaction of lime
materials with . C. J. Schollenberger. Soil

Sci., 1921, 11, 261—276.

Expebiments were carried out with a nearly pure
limestone of high calcium content, in five degrees

of fineness, with calcite, magnesite, and dolomite,

ground to pass a 100-mesh sieve, with chemically

prepared oxides and carbonates of calcium and mag-
nesium, and with two slags, one a dicalcium silicate

and the other a blast-furnace slag. These materials

were mixed with soil in undrained pots kept at a

suitable moisture content and without a crop. The
limestone, calcite, and magnesite were similar in

behaviour, approximately one half of an application

equivalent to 3T tons per acre being attacked in

4 weeks and two-thirds in 28 weeks. The dolomite
was 50% mere resistant than the other materials.
Quicklime is more reactive than the precipitated
carbonate, although the differences become less

marked with time. Chemically prepared magnesium
oxide gradually became carbonated, but on the
other hand the disappearance of carbonate from an
equivalent application of prepared magnesium
carbonate was complete within one month. The
dicalciuiri silicate slag reacted with soil as readily
as precipitated calcium carbonate, but blast-furnace
slag was the least reactive of all the materials
tested. Fineness of grinding is of importance,
coarsely ground limestone being far less reactive
than finely ground limestone. The quantitative
relations between bases not residual as carbonate
and reductions in lime requirement were found to
be reasonably close, a possible consumption of bases
by nitrification being considered. Possible sources
of error in determining lime requirements, such as
manner of preparation of the sample, the tempera-
ture, and the time allowed for the determination
are considered.—W. G.

Soil; Comparison of the technique recommended by
various authors for quantitative bacteriological
analysis of . Z. N. Wyant. Soil Sci., 1921,
11, 295—303.

The author recommends the following procedure for
the quantitative bacteriological examination of
soils. Not less than 10 g. of soil should be used in
making the first dilution, which should be not less
than 1;10. The weighed soil, 10 g., should bo
placed in a graduate flask and sufficient of the
duuting liquid added to make up the volume to
100 c.c. If the soil contains a considerable amount
of organic matter, it should be triturated in a
mortar with a little of the diluting liquid. In mak-

f’^rther dilutions or plating, an aliquot portion
of the soil must be transferred and subsequent dilu-
tions may well be IIIO. Numbers of micro-organ-
isms (total or otherwise) should be estimated on the
oasis of soil dried to a constant weight at 100° C.

Soils; Analysis of . K. A. Vesterberg. Svensk
Kem. Tidskr., 1921, 33, 12—22. Chem. Zentr.,

1921, 92, I., 752.

The author questions statements to the effect that
salts dissolved in the moisture in soils are absorbed
by plants at the same rate as the water itself

;
the

roots do not take up the salts etc. in the proportion
in which they occur in the soil. As regards the
concentration of plant foods in soil moisture which
constitutes the minimum requirement of plants, the
following quantities are suggested;—PjO„ 1—2;
nitrogen, 2—5

; K,0, 10—20 mg. per litre. Climate
would possibly have some effect on the efficiency of
these amounts of foods.—W. P. S.

Soil fumigation experiments with p-dicklorobenzene
for the control of the peach-tree borer, Sannin-
oidea exifiosa, Say. A. Peterson. Soil Sci., 1921,
11, 305—319.

P-Gichlorobenzene gave satisfactory results
when used as an insecticide for the control of the
peach-tree borer. One ounce of the material is ap-
plied to the soil in a circular band round the tree
and 2 in. from it, on a level with the highest point
where gum is exuding from the tree which is

j
earthed up if necessary. The p-dichlorobenzene is

I
then covered with soil which is packed down. This

j

treatment it is claimed will kill 90—100% of the
: borers if the soil temperature is 65°—60° F. (13°

—

I

15 5° C.) or higher and the soil is not too wet.

!

—W. G.

;
[Pfanf] growth and sap concentration. 11. S. Reed.

J. Agric. Res., 1921, 21, 81—98.

Obseevations on apricot and orange trees show

i

that growth and sap concentration tend to vary in

: opposite directions. As the season advances there

j

is a gradual increase in sap concentration, this in-

;

crease being noticeable for some time after active
' growth has ceased, Of the environmental factors

examined, soil moisture was the only one having an
: obvious effect upon sap concentration, increase in

soil moisture causing a diminution in the conccn-

;

tration of the plant sap. Lower concentrations of

plant sap in the shoot as a whole appear to be asso-

elated with abundant water intake and rapid vege-

tative growth, higher concentrations with slow

growth and fruit-bud formation.—W. G.

i Nitrogen-fixing organism; Influence of uranium
units on a . E. Kayser. Comptes rend.,

I 1921, 172, 1133-1134.

' The influence of uranium salts on Azotobacter agile

depends upon the nature of the salt used, its con-

centration, and the colour of the containing vessel.

. Uranium acetate gave an increased fixation of

nitrogen and better utilisation of sugar at certain

i concentrations, but uranium phosphate in every

I
case gave less satisfactory results than the^onteol.

Seeds; Effect of salt solutions having definite

osmotic concentration values upon absorption by

. W. Rudolfs. Soil Sci., 1921, II, 277—293.

Single salt solutions of calcium nitrate, potassium

carbonate, magnesium sulphate, potassium phos-

phate, sodium chloride, jwta^iura chloride, and

sodium nitrate, and one of Shivo’s three salt solu-

. tions RjCj (cf. Shive and Martin, J., 1918, 598 a)

were used, the osmotic concentration values of the

solutions varying from 0 001 to 7'0 atm. The
amounts of absorption from these solutions by dif-

ferent varieties of seeds were determined. The re-

sults indicate a marked variation in the absorbing

power of seeds of different species, leguminous

seeds showing the highest rate of absorption of the

seeds examined. The rates of absorption are pro-

gressively retarded by increase in osmotic concen-

tration values of the solutions, provided there is
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no chemical action on the seed coating, there bemg
an approximately linear relation betWMn these two

factors. Xhe retardation of absorption rates is

apparently due to osmotic resistance offered bo the

entrance of water into the seed.

—

'W. 6.

Hydrocyanic acid t» plants. Menaul. See VII.

Activated sewage sludge. Fowler. See XIXb.

Patents.

Phosphaies; Manufacture of assimilable . J. J.

Morel. E.P. 160,847, 14.8.20.

Minebal phosphates, consisting of mixtures of tri-

calcium phosphate and calcium carbonate, are

treated in a rotary furnace at 1000° C. with a con-

tinuous current of sulphurous gas, air, and steam,

the proportions being such as to give a mixture of

mono- and dicalcium phosphate and calcium sul-

phate. The production of these phosphates is

facilitated by adding about 1 % of a chloride, e.g.,

calcium chloride, to the phosphatic material.

—W. J. W.

Organic matter; Treatment of for fertidiser

purposes. A. J. Grinncll. E.P. 136,829, 16.12.19.

Conv,, 27.4.17.

See U.S.P. 1,268,663 of 1918; J., 1918, 522a.

XVll.-SUGAfiS ; STAfiCHES; GUHS.

[Supar] juices which cannot he satisfactorily dC"

fecated. 0. Muller. Bull. Assoc. Chim. Suer.,

1921, 20, 239—247.

Difficulties in the defecation of juices from canes

damag^ by heat or frost are duo to the presence of

abnormal amounts of acetates and other organic

salts which cannot be eliminated. As palliative

measures the author recommends carbonatation of

the juice from the third and fourth crushings, sul-

phitation of the juice after decantation, and per-

haps imbibition with cold water. Caws occur also

in which juices from sound canes resist defecation

even by large amounts of lime. These are attri-

buted by the author to the presence, in certain

canes, of colloidal compounds containing organic

and silicious matter not precipitable by lime, which

are liberated from the cells ruptured by crushing.

Sulphitation is no remedy, but the colloidal matters

may be destroyed by superheating the juice at about

116° C. before liming; the organic matter is thereby

coagiJated and the silica is rendered precipitable

by lime. The colour of the juice is also improved,

defecation can be effected with about S of the usual

amount of lime, and sulphitation is often unneces-

sary or it may be postponed to a later stage, e.g.,

that of syrup.—J. H. L.

Honey; Valuation of artificial . V. Stanek

and J. Voudrak. Z. Zuckerind. Czecho-Slov.,

1921, 45, 203—205.

Fob the determination of dry substance in artificial

honey the authors recommend either the refracto-

metrio method, applied to the undiluted material,

previously warmed if necessary to dissolve crystals,

or the following saccharometrio method:—^The sp.

gr. of a mixture of the sample with an equal

weight of water, in degrees Balling, is corrected

for temperature if necessary and then multiplied

by 2, and from the product 0'7° is subtractM to

allow for the effect of contraction on dilution. Both
methods give result® accurate to about 0'1%.

—J. H. L.

Polysaccharides. VII. Constitution of ceXtohiose.

P. Karrer and F. Widmer. Helv. CUm. Acta,
1921, 4, 295—297.

Htoboltbis of heptam^J)9yl-/3-methyloelloside (J.,

1921, 342 a) by 5% hydrochloric acid yields tetra-

and tri-methylglucoses, and since heptamethyl-^.

methylcelloside is obtained by metlnlation of cello,

biose, the latter must, in accordance with the

formulte for tri- and tetra-methyl^uoosea, be
5-/3-(i.

glucoside^gluoose. This co;nstitution has been

given also by Haworth and Hirst (J., 1921, 234 a)j

but the heptamethyl-^-methylcelloeide used by these

authors contained an admixture of heptamethyk,
methylcelloside.—T. H. P.

Starch; Gelatinisation of in cold water h
presence of alkalis or neutral salts. A. Reychler.

Bull. Sec. Chim. Belgique, 1920, 29, 118—122.

Staech grains may be rapidly gelatinised at the

ordinary temperature by solutions of potassium or

sodium hydroxide, but not by ammonia; by using

a 0‘75% solution of pitassium hydroxide the pro-

cess may be made sufficiently slow for microscopical

observation. Many neutral salts also produce

gelatinisation. Among the least active are sodium

and calcium chlorides, whilst ammonium chloride,

stannous chloride, mercuric chloride, lead nitrate,

and sodium benzoate are more active, but

even in concentrated solutions they act more

slowly than 0'75% potassium hydroxide solution.

The following substances at the concentrations

stated have the same gelatinising power as 0757,

potassium hydroxide solution :—Sodium hydroxide

at 0-53%, potassium iodide at 26—28%, aminonium

nitrate at 30—35 % ,
silver nitrate at 29 % ,

potassium

thiocyanate at 12—15%, and chloral hydrate at

55%. The-mechanism of the gelatinisation process

is discussed from the botanical standpoint.
—J. H. L.

Amylopectin; The fundamental organic suhstaut

of . Samec and A. Mayer. Comptes rend,,

1921, 172, 1079—1082.

A NEW classification is suggested for the products

of hydrolysis of starch, namely, amyloses (without

reducing power), dextrins (with reducing power),

dextrinic acids (acid reaction), prefixing these

names by amylo-, erythro-, or achroo-, according as

the particular member gives a blue, red, or iic

colour with iodine. The carbohydrate derived from

amylopectin would thus be termed an erythroamjl-

ose.—Sv. G.

Inulin; Application of the biochemical method of

detection of dextrose to the study of the producU

of enzymic hydrolysis of . E. Bourquclot and

M. Bridel. Comptes rend., 1921, 172, 946—919.

Using the method previously described (J., 1920,

344 a) it is shown that the products of hydrolysis

of inuliu by the inulase of Aspergillus niger contain

reducing sugars but no dextrose. Inulin is thus

coiuitituted by the condensation of Isevulose mole-

cules alone.—W. G.

Patents.

Centrifugal apparatus for straining liquids LsuO®''

jwteej], J Y. Johnson. From F. W. Fischlein.

E.P. 161,822, 26.3.20.

The apparatus, which is designed particularly fof

the straining of defecated sugar juices, consists ot a

casing within which is mounted on ball bearipga a

vertical shaft carrying on© or more conical strainers.

The shaft is rotated by means of a turbine at us

upper end, to which the juice to he strained is

delivered under pressure. After effecting
J”

rotation of tho turbine the juice falls from tM

latter into the top strainer, which preferably has

the widest perforations, and passes in turn througa

the lower and finer ones. In each strainer is

deflector to direct the falling liquid against

conical walls, hut a narrow annular opening nes

the hoitora of each strainer permits solid matters

retain^ by the latter to fall into the next strain
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nd eventually to escape from the lowest strainer

'nto a speciM protected outlet at the bottom of the

‘"sing. The casing has a separate outlet for the

liquid.—J. H- I'-

Tnriose or milh sugar; Manufacture of . J.
^ Tavroses, J. W. Roche, and G. Martin

161,887, 22.7.20.

Thk lactalbumin contained in whey from cheese
\

manufacture is completely precipitated by means

of a colloidal substance added to or produced in

the whey. For example, the whey, heated to

7()o__goo 0., is treated with about 0‘25% of sodium

thiosulphate, which by reacting with the free acid

of the whey produces a precipitate of colloidal sul-

phur the latter, being negatively charged, precipi-

tates the positively charged albumin. After

removal of the precipitate the whey is concen-

trated for the recovery of lactose.—J. H. L.

Caramel; Substitute for . H. Thoms. G.P.

333,115, 1.4.20.

Vegktables which oontaiu carbohydrates in any

form, such as cellulose, lignocellulose, galactans,

etc., are subjected to acid hydrolysis, e.g., by heat-

ing with dilute hydrochloric acid under atmos-

pheric or higher pressures, and the product is

evaporated to dryness and heated to 200° C. to

caramelise the sugars. Remaining traces of acid

and other odourous substances may be removed by a

current of air. The residual brown mass is ex-

tracted with water and the filtered extract is con-

centrated.—J. H. L.

Starch; Production of from potatoes. H.
Wertheim; and Nyitraer Stirkeindustrie-A.-G.

G.P. 331,378, 1.3.17. Conv., 3.2.17.

The pulped potatoes are freed from juice as far as

possible by known methods and then treated with

the minimum amount of water necessary to remove
the remaining extractive matters, and finally the

starch is washed out with water as usual. The pro-

cess renders possible the complete recovery or all

valuable constituents of the potatoes, and avoids

the difficulties associated with the treatment of

waste waters obtained by the usual methods.

Sugar-cane miUs. C. McNeil. E.P. 161,728, 26.1.20.
|

See also pages (a) 405, Sugar from wood (E.P. !

142,480); Saccharification of cellulose (E.P.
j

146,860); Glucose from wood (E.P. 143,212). 407,
|

Foods (E.P. 161,885); Food product (G.P. 329,321).
!

i
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Fermentation; Besearcbes on . VII. Influence
of additions (toluene, chloroform^ thymol, and
neutral salts) upon the fermentative decomposi-
tion of dipeptides by yeast extract. E. Abder-
halden and A. Fodor. Fermentforseb., 1920—1,
4, 191—208.

Expeeiments were carried out on the decomposi-
tion of glycyiU-leucine by yeast extract, the course
of the reaction being followed at intervals of 10
mins, by the formaldehyde titration method. Addi-
tions of toluene, chloroform, and thymol had no
effect upon the decomposition, which is explained
by the fact that these substances have no influence
“Pon the colloidal state of the yeast enzymes. The
addition of small amounts of sodium chloride caused
a slight retardation in the reaction, which was in-

fly increasing the amount of salt added;
whether the yeast extract were fresh or old made
little material difference. With additions of
potassium chloride, bromide, nitrate, and sulphate
mere was a slight acceleration of the reaction dur-

ing the first interval of time, then a slight retarda-
tion, and then a rapid inhibition. This result was
given by a concentration of two-thirds an equiva-
lent of each salt per 1. ;

with higher concentrations
the inhibition began earlier. Potassium iodide and
thiocyanate produced at once a marked diminu-
tion in the reaction. It is concluded that the in-

fluence of the salt added is of a complex nature and
depends upon the change produced in the electric

charge of the solution and upon the change in the
colloidal state produced thereby. The addition of

the salts has the effect of displacing the hydrogen
ion concentration of the solution towards the acid
side of the scale.—J. H. J.

Fermentation. VIII. Production of ferment sols

from yeast phosphoprotein. Activity of the sols

as a function of the colloidal state. A. Fodor.
Fermentforseb., 1920—1, 4, 209—229.

Ykast maceration extract prepared in the usual

manner was treated with dilute hydrochloric acid

when the phosphoprotcins were precipitated
;
these

were then washed with water and triturated with
water to form sols, which in the absence of traces

of acid were stable and fermented solutions of poly-

peptides. The sols obtained were examined ultra-

microscopically and various degrees of dispersion

were noticed. It was found that the fermentative
activity varied directly with the degree of disper-

sion of the sol. The addition of alkalis and of alkali

phosphates increased the degree of dispersion and
the fermentative activity of the sols. The addition

of potassium chloride in small amounts increased

the fermentative activity, hut in large amounts
caused flocculation. Yeast phosphoproteins which
have become more or less inactive can be regener-

ated, preferably by the addition of alkali and
potassium chloride, with a corresponding increase

in degree of dispersion.—J. H. J.

Diastase; The co-enzyme (complement) of . W.
Biedermann. Fermentforseb., 1920-1, 4, 258—300.

Animal and plant diastases consist of a thermo-
labile and by itself inactive component (^mogen)
and a thermostable co-enzyme, such as an inorganic

salt. Many experiments were carried out to deter-

mine the effect of salts on diastatio- fermentation
and also on the influence of the reaction of the

solution. It was found difficult to obtain by dialysis

a completely inactive diastase solution, as traces

of salts were sufficient to activate the enzyme. The
salts used as activators were the neutral salts of the

alkali and alkaline-earth metals with inorganic and
organic acids, phosphates, bicarbonates, and thio-

cyanates. The anion proved to be the active com-
ponent. The most active salt was sodium chloride,

closely followed by potassium thiocyanate; in the

second rank were potassium chloride and bromide,

sodium bromide, and ammonium chloride; in the

third rank were the chlorides of calcium, mag-
nesium, strontium, and barium. After these came
nitrates, iodides, and sulphates. Of the cations

sodium had tho most influence, followed by potas-

sium. All the salts form with diastase complex
compounds of indefinite composition which are

easily dissociated. The activity of these neutral
saltidiastases is greater in strictly neutral solu-

tions; the slightest addition of acid and alkali is

enough to check fermentation at once, and with
long contact the enzyme is destroyed. Alkaline and
acid salts ^have differently from neutral salts.

Acid sodium phosphate and acid sodium citrate in

solutions up to 0'3% strength activate salt-free

diastase in spite of the acid reaction of the mixture

;

above this strength the reaction is checked. Di-

sodium phosphate and sodium bicarbonate activate

fermentation in concentrations in which the more
acid salts would inhibit. There is a relative re-

tardation produced by disodium phosphate whiidi
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can be removed at once by a trace of sodium
chloride, the reaction remaining neutral. The
diastatic power of this mixture exceeds that of all

others. The high activating power of phosphate
ions is shown by the fact that the activating power
of a sodium chloride solution is not only unim-
paired but is considerably increased by a slight

addition of a diphosphate. Similarly sodium car-
bonate does not cause any checking of an active
sodium chloride-diastase. Saliva yields a diastase
solution which depends for its activity upon the com-
position of the oo-enxyme, that is, the comhination
of inorganic salts, the moat important of which are
sodium chloride, potassium thiocyanate and phos-

phate, to which must be added bicarbonate and
carbon dioxide, which play an important part in

the diastatic fermentation of pancreatic juice.

effect of the introduction of oxygen is probably to
diminish the part played by water in the reactions

—W. G.
'

Bacteria; Influence of fats on the growth of
H. Much and H. Schmidt. Z. Immunitatsforsch
Exp. Ther., 1920, 31, 169—200. Chem. Zentr

'

1921, 92, I., 645.

Thb addition of fats to nutrient media does not
accelerate the growth of bacteria; with many
species the growth is hindered, and chaulmoogra
oil has a retarding effect on all bacterial growth.
Staphylococci decompose the fats, and in a fatty
medium the organisms themselves appear to be
somewhat larger than usual and to a certain extent
swollen, but their other properties remain un-
altered, except when chaulmoogra oil is present.

—W. P. 8.

Carboliga-se: an enzyme linking carbon chains.

C. Neuberg and J. Hirsch. Biochem. Zeits., 1921,
115, 282—310.

Bv the fermentation of sucrose or dextrose by top
yeast, bottom yeast, or maceration juice in the pre-

sence of benzaldehyde a hydroxy-ketone of

the constitution, 0,H,.CO.CH(OH).CH, or

C,H,.CH(OH).CO.CH,, is formed. Its production
is attributed to the presence in yeast of a new
enzyme, to which the name carboligase is given,

which produces a condensation of the benzoin type
between one molecule of benzaldehyde and one
either of acetaldehyde or of pyruvic acid, its pre-

cursor in alcoholic fermentation. The same com-
pound is formed by the action of yeast upon a mix-
ture of benzaldehyde and pyruvic acid, but the
direct condensation of the two aldehydes cannot be
effected. (Of. J.C.S., June.)—E. S.

Amygdalinase and amygdalase; Curious modifica-
tion of due to ageing. G. Bertrand and A.
Compton. Bull. Soc. Chim., 1921, 29, 229—237.

Unbee the influence of time amygdalinase and
amygdalase, as extracted from almonds, lose their

activity very slowly, to the extent of about one-third
in ten years, but they show a marked variation in

the optimum hydrogen-ion concentration for the
medium in which they act. Thus a sample of emul-
sin (amygdalinase-l-amygdalase) prepared in 1910
showed maximum activity in a medium slightly

alkaline to phenolphthalein, but when examined in

1914 it showed maximum activity in a medium
slightly acid to this indicator.—W. G.

Enzymes of B. coli communis. V.—(o) Anaerobic
growth followed by anairobic and aerobic fer-
mentation. (b) The effects of aeration during the
fermentation, E. C. Grey and E. 6. Young.
Proc. Eoy. Soc., 1921, 92 B, 135—150.

Anaekobic fermentation of dextrose by an emulsion

of B. coli communis proceeds differently according

as the organisms have been grown previously with

or without oxygen. When the immediate past

history has been anaerobic the fermentation under
anaerobic conditions yields little or no lactic acid

and a greatly diminished quantity of succinic acid.

In place of these acetic acid appears in large pro-

portion. Admission of oxygen during the fer-

mentation leads to lactic acid production, there

being an increase in lactic, acetic, and succinic

acids and a diminution in hydrogen, cMbon
dioxide, and formic oeid, the alcohol remaining
pactically constant. Under anaerobic conditions

greater varrations occur in the proportion of

alcohol to acetic acid than under aerobic conditions,

one of the effecte of the introduction of pxy^
during the fermentation being apparently to inhibit

the mechanism of auto-reduction whuch is re-

sponsible for the vaTiatjana in alcohol. Another

Fruit ifoT wine mdking'\; Influence of degree of
ripeness of on the acceleration of fermenta-
tion by various nitrogenous compounds. Cellar
experiments to secure pure fermentation and
stability of fruit wines. Lactic acid malady
appearing in fruit wines after complete fermenta-
tion of the sugar. Importance of blending for
the stability of mild fruit wines. H. Miiller-

Thurgau and A. Osterwalder. Landw. Jahrb,
der Schweiz, 1920. Chem. Zentr., 1921, 92, II„
748-750.

Expbessed juices from unripe, ripe, and over-ripe
pears of four kinds were fermented with and with-

out addition of ammonium chloride or carbonate,
and with and without the use of pure culture yeast.

The eff^ of ammonium salts confirmed previous
conclusions (J., 1919, 333 a); they accelerated the

I

fermentation of juice from unripe pears less than

I

that of juice from ripe pears, and it is concluded
! that the former already contain more assimilable
' lutrogeu than the latter.

^

Spontaneous fermenta-
tion was in all cases sluggish, but with addition of

pure yeast the juices from unripe fruit fermented
at least as rapidly as those from ripe_ fruit, the

higher taunin-content of the former having no per-

ceptible retarding influence. Most fruit wines,

especially those of low acidity and tannin-content.

I

require more careful treatment in the cellar than

!
grape wince. A common malady is one in which

; lactic and acetic acids are formed, and unlike

j

ordinary acetous fermentation this cannot he
' checked by exclusion of air. The best preventive

j

measures are rapid fermentation, i.c., use of pure

\
yeast and ammonium salts, and avoidance of high

: temperatures. Treatment with sulphur dioxide or

raetabisulpbite is desirable to prevent the develop-

ment of the malady after fermentation. The

malady is distinct from that in which mannitol and

lactic and acetic acids are formed from sugar by

Bad, mannitopacum

;

in the former the acids

appear to be produced from glycerol and other un-

known constituents, for it may develop after all the

sugar has been fermented. In the case of juices of

low acidity and tannin-content the malady may be

warded off during fermentation by mixing such

juices, before fermentation, with apple or pear

juices rich in acid and tannin (pear juic^ rich in

to-nnin alone are not so suitable). The mixed juiM

is fermented as rapidly as possible and afterwards

Bulphited.—J. 'H. L.

Maize silage. Fred and others. See XIXa.

Patents.

Acetone <md higher alcohols, particularly butyl

alcohol; Method and apparatus for the produc-

tion by fermentation of . A. Fernbacn.

E.P. 109,969, 30.8.17. Conv., 31.8.16.

The method described in E.P. 15,203,

16,925 of 1911, and 21,073 of 1912 (J., 1913, 987),
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mav be carried ont in apparatus of the kind

Lcribed in B.P. 15,561 of 1898 (J., 1898, 1066);

this apparatus comprises fermentation rata each

provided with a f^ing orifice, an agitator, a

system of pipea for the introduction of air or inert

gas, communicating pipes, and a filter. A small

“ leavening vat ” is used in conjunction with the
fermentation vats, and means are provided by

which the reduced pressure resulting from the cod-

ing of the sweet wort after sterilisation is utilised

for introducing the culture.—W. P. S.

Ifood and other ceUiilose-coniaining tuhstances;
Manufacture of sugar and furfural from .

A. Classen, E.P. 142,480, 27.4.20. Oonv., 18.3.19.

The material is heated under a steam pressure of

about 7-^ atm. with sufficient dilute sulphuric or
hydrochloric acid to effect conversion, but one or

more additional acids, or salts capable of yielding

acids, are employed at the same time as catalysts.

The action of the additional acids improves the

yield and fermentable quality of the sugar pro-

duced, and the yield of furfural can bo increased by

a suitable choice of additional acids, e.g., sulphuric

and sulphurous acids when hydrochloric acid is used

for conversion, or hydrochloric and sulphurous

acids when sulphuric acid is used for conversion.

Besides acid catalysts metals or metallic oxides,

especially those of the iron group, may be
employed.—J. 'H. L.

Glucose U<^r fermentation'] from wood; Process and
apparatus for obtaining . H. Terrisse and
M. Levy. E.P. 143,212, 6.5.20. Conv., 13.5.19.

Dbt sawdust is treated in a mixing c;ylinder with
about twice its weight of 33% hydrochloric acid

and is then conveyed through other mixing
cylinders into each of which gaseous hydrochloric
acid is introduced so as to increase the acid con-
centration to about 41 % , During these operations
the temperature is maintained at 0°—25® C. The
impregnated material is digested in a rotating
vessel at a slightly higher temperature for 10 hrs.,

and the excess of hydrochloric acid is removed by
raising the temperature to about 30° C. and reduc-
ing the pressure to 40 mm., the gaseous acid being
absorbed and collected. The residual mass is ex-
tracted with water, the extract filtered and dis-

tilled under reduced pressure to remove hydro-
chloric acid completely.—AV. P, S.

CeUvlose-containing materials; Saccharification of
. A. Wohl. E.P. 146,860, 5.7.20. Conv.,

7.4.17.

The material is intimately mixed with strong
mineral acid, e.g., 70—75% sulphuric or 39—40%
hydrochloric acid, and subjected to powerful agita-
tion arid compression. The amount of acid re-
quired is much lees than when the material is not
kneaded and pressed, e.g., 1'5 pt. of 75% sulphuric
acid is sufficient for 1 pt. of wood waste.—J. H. L.

Cellulose; Fermentation of . The Power-Gas
Corporation, Ltd., and H. Langwell. E.P.
161,294, 8,1 and 18.3.20. Addn, to 134,265 (J.,

1920, 38 a).

IjV the process described {loc. cit.) acetic acid is

the chief product when the aeration is limited ; if

the rate of aeration is increased, alcohols, particu-
arly ethyl alcohol, are the principal products of
‘he fermentation.—W. P. 8.

Yeast; Manufacture of pressed from distillers'
Urains, oil-cake and the like. J. Effront. E.P.
160,496, 21.11.19.

Niwogenous material such as oil-cake, distillers’
wains, etc., is digested with concentrated bydro-

or other mineral acid for 48 hrs. at 106°—
°° C, The extract obtained, which is rich in

amino-acids, is employed as yeast food, whereby the
amount of sugar consumed by the yeast without
production of alcohol is much reduced.—J. H. L.

Fermented liquors; \Use of sour whey solids in the]
manufacture of . C. S. Townsend. E.P.
160,562, 23.12.19.

The solids obtained by the desiccation of sour whey
from the manufacture of cheese are employed as a
constituent of fermented beverages, e.g., “ stone
ginger beer,” They assist fermentation and give a
distinctive flavour to the beverage. (Reference is
directed, in pursuance of Sect. 7, Sub-sect. 4, of
the Patents and Designs Acts, 1907 and 1919, to
E.P. 20,183 of 1912; J., 1913, 987.)—J. H. L.

Fermentation process. A. Romer, and Deutsch-
Koloniale Gerb- u. Farbstoff-Ges. m.h.H. E.P.
161,870, 17.6.20.

In a continuous process for the fermentation of
saccharine liquids, e.g., molasses worts or sulphite-
cellulose liquors, the liquid is passed through a
series of “ferment filters,” i.e., cylindrical vessels
containing yeast fixed in kieselguhr, sawdust, or
the like. The liquid is passed upwards through each
vessel, .at a suitable temperature and at such a rate
that after traversing the whole series, e.g., 6
vessels, it is completely fermented. The order of
the vessels may be changed at will so that the yeast
in any one does not remain too long in contact with
liquid poor or rich in sugar. Any vessel may be
cut out of the series, re-charged with fresh yeast,

and brought into operation again without arresting
the working of the others. For the ferment.ation of

liquids poor in sugar one filter may suffice. The
process may be adapted to other types of fermenta-
tion, e.g., to the production of butyl alcohol,

glycerol, lactic, butyric, or citric acid, acetone, etc.

—J. H. L.

Mashing process. H. E. Deckehach. U.S.P.
1,374,191, 12,4,21. Appl., 20.9.19.

Groi'.nd malt is mashed in a mash tun and raw
grits are simultaneously heated with water in a
converter, and the two vessels are so connected that
the materi.als can be circulated from the tun into

the converter and from the converter into the tun,

until the starch is saccharified.—J. H. L.

Fermentation of beer and the like [by the Burton
union system]; .ipparatus for . J. F. War-
wick. E.P. 161,496, 16.8.20.

Caramel substitute. G.P. 333,116. See XVII.

Foods. E.P. 101,885. See XIXa.

XIXa._F0ODS.

Milk; 'Relation between tactic acid production and
bacterial growth in the souring of . J. C.

Ilaker, J. D. Brew, and H. J. Conn. New York
Agric. Expt. Stat. Bull. No, 74, 1919. 24 pages.

The rate of acid production per individual cell

per hr. with different cultures of bacteria, varied

considerably, being much lower in the case of an
organism which multiplied arithmetically than with

one which multiplied normally (geometrically)
;
for

a vigorous culture the rate was between 5x10''"

and lOxlO ’" mg. of lactic acid per hr. The ratio

of total acid produced to the number of organisms

present proved to be fairly constant, and was
directly proportional to the amount of acid pro-

duced per generation by each individual cell; the

ratio increased as the curdling point was ap-

proached. There was a tendency for the acid

present to increase geometrically until coagulation

ensued and, to a certain extent, this was true even

with the organisms which were multiplying arith-
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metieally. At the curdling Mint, the multiplica-

tion of the bacteria appeared to cease and there

was a noticeable decrease in the rate of acid pr<v

duction. The bacteria were, in all cas^ counted

individually under the microscope.

—

Vf. r. 8.

Uilk powders; Antiscorbutic potency of

E. B. Hart, H. Steenhock, and N. R. EUis. J.

Biol. Chem., 1921, 16, 309—^18.

Apart from the original content of vitamin, as in-

fluenced by fodder, the powders vary with the pro-

cess of manufacture used; the spray proems are

more destructive than the Just (heated rolls) pro-

cess. With the possible exception of powders ^de
by the Just process from summer milk (or even from

winter milk obtained on a vitamm-rich diet of

roots and tubers) these preparations must be supple-

mented in infant feeding by some potent source of

antiscorbutic vitamin.—G. B.

Vitamin; Stability of the antiscorbutic and ds

behaviour to various treatments. N. R. Itllm, H.

Steenbock, and E. B. Hart. J. Biol. Cmem.,

1921, 16, 367—380.

The antiscorbutic vitamin in cabbage is destroyed

by desiccation at 65° C., even in an atmosphere of

carbon dioxide, and also by the fermentation in-

volved in the making of sauerkraut, and of silage

from maize. It is not removed from orange juice

by ether or by aeration, but is destroyed by oxidis-

ing agents. Blood charcoal and the Chamberland

filter remove a measurable amount from orange

juice.—G. B.

Fats; Special nutrition values of different —
Accessory food factors. I. H. Aron and R.

R. Gralka. Biochera. Zeits., 1921, IIS, 188—203.

Feeding experiments on rats are described which

confirm the presence of vitamin A in cod-liver.;Oil,

butter, and egg-yolk, and its absence in margarine.
—E. 8.

Alimentary ration and vitamins. A. Des^ez and

H. Bierry. Comptes rend., 1921, 172, 1068—1071;

On a ration, deprived of fata, containing only pr^

tein and carbohydrates, but rich in vitamins, the

growth of young rats and the equilibrium of adult

animals can be assured, but in the complete absence

of vitamins, nitrogen equilibrium can only be main-

tained if the constituents of the ration are all

present and in certain proportions.—W. G.

Egg preparations; Drying and preserving of .

Briant and Harman. Nat. Assoc. Review, 1921,

38, 247—251.

The baking value of eggs liw in their power of r^

taining gas produced by baking powders etc. in the

dou^, and the value is dependent on the amount of

coagulable albumin present. In the case of dried

eggs a portion of the albumin may be collated

during tie drying
perature exceeds 65*^ F. (19^^ C.)> «nd the lose due to

coagulation is increa^ by the presence of small

quantities of boric acid.

—

"W , P, S.

Lactic acid bacteria; Belation ^ to corn

[maize] silage. E. B. Fred W. H ^Wn a^
J A. Anderson. J. Biol. Chem., 1921, 4o» 319

327.

Lactobaemus pentoacetieus plays an important

part in maize silage and increases the amount

^cohol and volatile acid, while the lactic Mid is de-

creased. Baeaius lactis acidi persirts only during

the first days of fermentation.—G. B.

Pentosans; Destruction of

silage. W. H. Peterson, E.B F^, and .EH.

Verhulst. J. Biol. Chem., 1921, 46, 329—338.

Corn (maize) fodder contains 21‘8% of pentosans

and 0'34% of methyli>entoBans. After fermentation

for 50 days the content of pentosans ranges tron

17-6 to 20-9% according to the moisture present,

Taking account of the loss of dry matter, at least

15—20% of the pentosans is destroyed during fer.

mentation. Pentoses or other furfural-yielding

substances soluble in water occur, probably as ths

result of bacterial action.
_

A mixture of 2% of

acetic and 6% of lactic acid did not appreciably

hydrolyso pentosans in 20 days at 28° G. Immature

maize contains 0-6% of free pentoses.—G. B.

Silage crops; Application of the Van Slyhe metloi

to hydrolysed protein extracts of . R. E
Neidig and R. 8. Snyder. J. Amer. Chem. Soc.,

1921, 43, 951—959.

The proteins of forage crops, either before or after

conversion into silage cannot he successfullj

analysed by the Van Slyke method applied directlj

to the hydrolysed extract of the original material,

because of the formation of considerable qiianiitiet

of burain from the cellulose. The method of

Eckstein and Grindley (J., 1919, 301 a)_ gives re-

sults which permit of a fair interpretation of the

I protein molecule when applied to concentrates ivhicli

I

contain but little cellulose.-W . G.

Carnauba wax palm. Grimme. See XII.

Caffeine in yerba matt etc. Ugarte. See XX.

Alkaloids in cacao. Ceriotti. See XX.

Protein analysis. Menaul. See XXIII.

Patents.

Orape honeys and fruit syrups; Process and appara-

tus for the manufacture of . E. Bar^t et

Fils ct Cie. E.P. 153,548 21.1.20. Cony,

31.10.19. Addn. to 135,176 (J., 1921, 364 a),

The apparatus previously described (loc. cit.) hai

the disadvantage that the vapours given off from ike

first evaporation are sometimes charged with sul-

phurous acid, which slowly attMks the copper ani

may thereby contaminate the juice. This is obviated

by subjecting the sulpbited juice to a preliminai?

desulphitation in a tower used in conjunction witi

each of the evaporating groups of the carhei

apparatus and made of ceramic ware or volvio Ian,

The desulphitation is effected by means of putt

vapour introduced into the bottom of the tovsr

through a regulating valve. The desulphited liquor

passes from the bottom of the tower to tin

evaporator.—G. F. M.

Eggs; Method of preserving —— . G. Dreyer anJ

G. F. Hanson. E.P. 161,110, 21.7.20.

Eggs are immersed in, or washed with, form-

aldehyde solution or with wuter containing chlorm,

and are then stored in a receptacle through whiti *

current of moist sterilised air at 5° C. is passco-

Tho eggs are' turned once every 24 hrs. aurinS

storage.—W, P. 8.

Alimentarry produces containing water-sohik

vitamines; Manufacture of .
“ Porget-m^

not-Flours,” Ltd., and R. Hutchinson, if

161,238, 23.12.19.

Wheat bran, or the husk of other edible seeds,

«

dried at 100° F. (38° C.) under reduced pressuto

and ground
;
the powder may be used as such or

aqueous infnsion may be prepared from it- ^

infusion may be mixed with gelatin etc., an

formed into tablets, or it may be evaporated unu

reduced pressure to produce a dr^owdCT. t

tion of the infusion is optional.

—

Vt. P. 8.

Food preparation [frompne 1°®*

o —*— . C. Farmachidis. E.P. 161,291, °

SwvT.T.Rn pine seeds are washed, dried, ground, a
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mixed with flour and gluten: other substances, such

as baking powder, sugar, flavouring matter, etc.,

moT be added. The mixture is formed into biscuits,

Xcb are baked at 130° C.-W. P. S.

Vegetable gelatin; Process of making [edible]

nnd the product thereof. M. M. Slalcolm and

a s. Townsend. E.P. 161,612, 10.11.19.

Vegetable gelatin is prepared from seaweed,

especially from Chondrus erispus or carragheen, by

soaking the material in water for some hours, wash-

ing to remove impurities and salts, bleaching the

softened substance with “floridin,” “norit,” or

albumin, disintegrating by boiling with 6 pts. of

water containing acids or alkalis, preferably 0o%
acetic acid, with gentle agitation, and finally ex-

pressing the liquid from the undissolvcd residue.

A preservative such as 0'5% of bisulphite, or 10%
of sodium benzoate, is added to the liquor, and

the gelatin may be dried by running the filtered

material on to heated rollers, to produce sheets;

by atomising the liquor after a preliminary con-

centration, into a chamber through which a cur-

rent of hot air is passed, whereby a gelatin powder

is produced, or by drying the oonoentrated liquor

in trays in an oven to produce the material in

Mock form.—G. F. M.

Foods: Process for the preservation of by-products

of brewing, distillation and other processes for use

as animal . A. Stouffs. E.P. 161,885, 19.7.20.

Bt-peodticts suitable tor feeding-stuffs, e.g.,

brewers’ grains, exhausted beet slices, etc., may be

preserved from fermentation for about 10 months by

moistening them with dilute hydrochloric acid at

the rate of 1 kg. of 33% fuming acid diluted with

200 1. of water per 1000 kg. of material. The pro-

ducts may be compressed into cakes.—J. H. L.

Ifeaf; Process of producing powdered . J. C.

MacLachlan, Assr. to Standard Food Products

Co. U.S.P. 1,372,527, 22.3.21. Appl., 26.5.19.

Finely-cut or ground meat is projected by centri-

fugal force into a hot drying medium, in which it is

intercepted, beaten, and desiccated.—J. H. L.

Cheese; Process of sterilising . E. E. Eldredge.
tf.S.P. 1,374,141, 5.4.21. Appl., 24.9.19.

Cheese is mixed with 2% of its weight of sodium
phosphate, and then heated at a suitable tempera-
ture.

—

W. P. S.

Sugar; Composition of and method of prepar-
ing the same. N. 0. Fowler, jun.

;
F, A. Fowler,

admintrix. U.S.P. 1,374,160, 5.4.21. Appl.,
8.8.16. Renewed 16.4.18.

Dsied fruit is ground with the addition of water
and sugar, the mixture dried, and then rc-groiiml.

—W. P. 8.

.Ifill!; ProductiofTof dehydrated . S. M. Dick,
Assr. to International Dry Milk Co. U.S.P.
1,374,555, 12.4.21. Appl., 31.1.20.

i?
atomised without pressure in a suitable

ttehydrating cell, and is exposed to the action of
^“TOO'^ud currents of heated air. It is thereby
uri^ without breaking or injuring the globules of

become coated with casein,
!* ..’?®'^and other colloidal constituents of the
®uk. The product is readily soluble with the pro-
uction of a liquid substantially the same aa normal
UK, on which the cream will rise in the usual way.

—G. F. M.
^ood product

; Manufacture of a [from sugar
G-P-

Sesidues from the desaccharification process, e.g.,

osmose molasses, wash liquors, etc., are treated hot
with an organic solvent, such as alcohol or a ketone
or ester, and after the mixture has cooled and stood
for some time, the upper layer, i.e., the organic
solvent, which contains the unwholesome consti-
tuents in solution, is separated. After the lower
layer has stood for a further period, the amino-acid
salts which settle out are removed, converted to the
free acids, and returned to the solution, which has
in the meantime been freed from the last traces of
organic solvent by heat. The product can he em-
ployed as a food product or as fodder, or can be
fermented to yield an alcoholic beverage or for the
production of pressed yeast, or it can be utilised in
the manufacture of sweetstuffs and the like.

—L. A. C.

Bennet, rennet extracts and the like; Process for
the preparation of , Gebr. Schubert, G.P.
333,458, 5.6.18.

The material is fraelionnlly extracted with alcoholic
calcium chloride solution and the united extracts
evaporated. The use of calcium chloride allows of
the concentration of w-oak extracts without pre-
cipitation of the salts or the enzyme.—A. de W.

Food from fish-flesh; Preparation of . M.
Jewnin. G.P. 333,.554, 8.4.19,

The comminuted flesh is extracted with aqueous
alcohol of a strength^ not exceeding 70 %, and is
then mixed with amino-acids resulting from the
acid hydrolysis of proteins and with flour. 'The
product is free from the characteristic, disagreeable
fishy flavour.—A. de W.

Fodder; Process for the conversion of the stomach-
contents of animals into a dry . G, Beck-
stroem. G.P, 334,170, 17.6.19. Addn. to
300,063 (.1., 1919, 960 a).

Fish or fish waste may ho employed together with
stomach-contents and cellulosio matter. The bac-
teria which develop attack fish bones, scales, and
fins.—J. H. L.

De.siccating buttermilk, sour milk, and the like;
Apparatus for . Collis Products Oo., Assees.
of N. P. Collis. E.P. 138,002, 20.1.20. Conv.,
13.12.15.

See U.S.P, 1,317,777 of 1919; .1., 1919, 960 a.

Desiccating buttermilk and the like. A. E. White.
From Collis Products Co. E.P. 161,678, 13.1,20.

See U.S.P. 1,356,340 of 1920; J., 1920, 831 a,

Cooler [for edible fat mixtures], W. Clayton and
G. Nodder, U.S.P. 1,375,210, 19.4.21. Appl.,
26.3.20.

See E.P. 1.55,477 of 1919; J., 1921, 126 a.

Specific gravity tester [for cooked food products],
J. H. Kessler. E.P. 162,240, 18.11.20.

Treating cdiloid-containing mediums. U.S.P.
1,359,037. See VII.

Lactose. E.P, 161,887. See XVII.

Fermented liquors. E.P. 160,562. See XVIII.

XIXb.-WATEB PUDIFICATION;

SANITATION.

Wafer,- Determination of the hydrogen ion coii-

centration of . I. M, Kolthoff. Z. Unters.

Nahr. Genussm., 1921, 41, 112—122.

A coLOEiMETRic method for the determination of

the hydrogen ion concentration of water consists
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in treating the water with Neutral Red solution

and comparing the coloration with that of standard*

ised acid and alkaline solutions of the same in*

dicator contained in graduated wedge-shaped

tubes. The carbon dioxide content of a water may
be calculate from the hydrogen ion concentration

and the bicarbonate content by the formula
/:H,C0,]=[H*] [HCO'J /3 04x10-\—W. P. S.

Water; Infiuenct of minute quantities of metallic

salts in on its bacteriologicat content. E. L.
Atkinson and R. C. Frederick. J. Roy. Nav.
Med. Service, April, 1921, [Reprint.] Pp. 6.

Natural waters of different types were treated with
lead acetate, copper sulphate, ferric chloride, or
zinc sulphate, equivalent to 0*5 and 0*25 pt. d
metal per 100,000, and after inoculation with B.
typhosus each sample was sub-cultured into
ordinary nutrient broth tubes on four successive

days. The results show that even 0*25 pt. of copper
per 100,000 in the water markedly inhibited de-
velopment in the cultures: zinc had a slight effect

at 0'5 pt. per 100,000 out practically none at
0*25 pt., whilst lead and iron at 0*5 pt. per 100,000
were without any appreciable action. In further
experiments an upland surface water and a mix-
ture of shallow well and upland surface waters were
treated with salts as above, and after standing for

48 hrs. were subjected to routine bacteriological
analysis. Here again the results were seriously

affected even by 01 pt. of copper per 100,000 of
water, and lead and zinc at 0*5 pt. per 100,000
appeared to inffuence the results in some cases. The
authors conclude that a chemical analysis of water
is necessary for the interpretation of the results of

bacteriological tests.—J. H, L.

Nitrogen; Conservation of with special refer-
ence to activated Isewage'] sludge. G. J. Fowler.
J. Indian Inst. Sci., 1920, 3, 227—279.

An extensive review is given of the existing data
as to the nature and amount of the nitrogen in

f®ce8 and sewage and of the attempts which have
'

been made to recover some of its value for agricul-

tural purposes. In tiie activated sludge process of

sewage purification there appears to be an increase
of nitrogen in the end products over the quantity
in the crude sewage treated. Laboratory experi-

ments in which activated sludge and sewage were
agitated together by means of an air diffuser, the
clarified liquid being withdrawn daily for 5 days and
fresh sewage added, showed that the sum of the
total nitrogen in the original sludge and in the
sewage added daily amounted to 1*793 g., and that

in the effluent withdrawn daily and in the final

sludge amounted to 1*865 g., an increase of about
4%. In experiments on the incubation of activated

sludge with culture solutions favourable for the
growth of nitrogen-fixing bacteria, there was found
to be a gain of nitrogen of 26 % in 4 weeks. For the
purpose of studying the effect of activated sludge

and the products of its decomposition on plant
growth, a seedling was grown in sand partially im-
mersed in activated sludge and water. Aeration
was continued for 3 weeks when the liquid con-
tained, per 100,000 pts., 0*03 pt. of ammonia and
0*2 pt. of nitrite, whereas a control experiment with
sludge and air showed only 0'5 pt. of ammonia and
0*05 pt. of nitrite, and another with plant and
sludge only 2*8 pts. of ammonia and no nitrite. The
experimental plant crew well, whereas the control

plant gradually died^. It is suggested that the

stimulating effect of activated sludge on plant

growth may be due to the presence of auximones.
—J. H. J.

See also pages (a) 376, Corrosion of hoiler tubes

(Woxth); Bust formatj^ (Sauer). 379, Charcoal

for gas masks (H&wley). 388, Adsorption by carto
®erbst). 401, Soil fumigation (Peterson). 413
Trinitroiolttene poisoning (Voegtlin and others’
414, Toxicity of parazol (Voegtlin, and others)
Mercury fulminate (Livingston).

’

Patents.

Carbon dioxide; Memoval of from liguidg, e.g
wafer for industrial purposes. J. Muenka. G P'
333,569, 28.2.19. Conv., 18.2.19.

Wateb is heated above 100° C. and then passed in
a fine spray into a small de-gassing chamber com-
pletely separate from the heating chamber. This
process involves less loss of heat and steam than
that of heating under pressure followed by agita-
tion.—C. I.

Fungicide and insecticide and method of produemn
the same. D. 8. Pratt. U.8.P. 1,374,951
19.4.21. AppI,, 11.10.19.

A LiME-suLi'HUR solution is sprayed as a fine mist
into a heated chamber and the vapour formed is

withdrawn from the chamber. The solid is de-
posited as a fine, uniform powder containing a high
proportion of the active ingredient readily soluble

in cold water.—L, A. C.

Insect lime. Badische Anilin u. Soda Fabrik. G.P.

334,576, 12.9.19.

By the condensation of sulphonic acid chlorides
with mixtures of isomeric aromatic aminos, perma-
nently sticky products are obtained which are un-

changed by moisture, air, or weather conditions,

and which either alone, or in combination with oils

or solid materials such as chalk etc., can be utilised

as insect lime.—G. F. M.

Air; Method of producing exchange materials jot

purification of . C. Clemente. E.P. 138,649,

6.2.20. Conv., 22.6.16.

See G.P. 305,066 of 1916; J., 1919, 876 a.

Sulphur; Manufacture of oxygen compounds oj

[for use as disinfectants]. T. A. Clayton,

E.P. 161,439, 9.4.20. Addn. to 141,661.

Effluent or other liquids; Apparatus for frcafiiij

and for the separation and recovery oj

matters of different densities. L. Linden. E.P.

161,735, 28.1.20.

XX.-<)BGAN1C PBODUCTS; MEDICINAL

SUBSTANCES ; ESSENTIAL OILS.

Caffeine in yerha mate, coffee, tea, kola nut, and

guarand; Determination of . T. IJgarte.

Anal. Soc. Quim. Argentina, 1920, 8^ 413—415.

Half a gram of the finely powtlerod substance is

introduced into a 500 c.c. flask, and carbonised

by heating with a email flame. Dense white

vapours ar« evolved and the heating is so regU'

lated that they do not reach to the upper part of

the nock of the flask. After cooling, the contents

of the flask are washed out with successive 5 c.c-

portions of water and filtered. The united filtrate

is evaporated to dryness on a water hath and the

residue redissolved in 2 c.c. of water. A few drops

of Njl ammonia solution and 5 c.c. of chloroforin

are added. After agitating, the two liquids are

ffltored through filter paper impregnated witli

chloroform and washed with two 6 c.c. portion-'! of

chloroform. The filtrate and washings are evapor-

ated to dryness. Caffeine is extracted from
residue with successive small quantities of water

ai^ weighed after drying at 100°—106° C.



Voi.Xi-.Ko ii > Ol- XX.—ORGANIC PRODUOXS; MEDICINAL aOBSTANOES, *o. 409 a

rnrjio- VeUrmination of alkaloids in . A.
^ Ceriotti. Anal. Soc. Qnim. Argentina, 1950, S,

400—403 .

Ten grams of the fat-free material ia boiled for at

least 1 hr. with 150 c.c. of 5% sulphuric acid under

a reflux condenser. Colouring matters tannins,

and resins are then precipitated by addition of

200 c.c. of 3% mercuric acetate, and the boiling is

continued for another 10 mins. The filtrate after

neutralisation with magnesia is evaporated to

50 c.c. on a water bath. After addition of 10 g. of

sand and excess of calcined magnesia the liquid is

evaporated to dryness. The alkaloids are extracted

from the powdered residue in a Soxhlet apparatus

ty a mixture of benzene and chloroform. (1:1) and,

after removal of the solvents, weighed in a tared

dish. The weight of theobromine is obtained by

difference after three successive extractions with

jarbon tetrachloride to remove the caffeine.

ilkaloids of valerian. A. Goris and C. Vischniac.

Comptes rend., 1921, 172, 1059—1061.

Waliszewski’s statement (Union Pharm., 1893, 34,

^1) as to the existence of the two alkaloids chati-

nine and valerine in valerian root is confirmed.

From 1 kg. of fresh root 0*1 g. of mixed alkaloids

nas obtained, the chatinine predominating.

Chatinine is soluble in ether, whereas valerine is

insoluble in ether but soluble in chloroform.—W. 6.

ilkaloids; Behaviour of phospho- and sdico-tungstic

acids towards . A. Heiduschka and L. Wolf.

Schweiz. Apoth.-Zeit., 1920, 58, 213—218, 229—m Chem, Zentr., 1921, 92, II., 840-841.

The precipitates obtained by the addition of silico-

tungstic acid to alkaloidal solutions are colloidal

with the exception of the quinine and caffeine pre-

cipitates. The addition of electrolytes causes coagu-

lation. An equilibrium exists between the neutral

and acid salts, depending on the concentration of

the acid during precipitation and during washing.

By using iV/lOO solutions of silicotungstic acid in

presence of 1 % hydrochloric acid, sparteine,

quinine, cinchonine, and nicotine are precipitated

as di-acid bases corresponding to tho formula

Si03,12WOj,2H30,2Alkaloid,xHaO, whilst the com-
position of the precipitates obtained with morphine,
codeine, thebaine, and cocaine is represented by
Si03,12WO,,2H30,4Alka!oid,xH30. In other cases

tho precipitate has no simple composition, and a

quantitative determination is accordingly impos-
sible in consequence of the alteration in composition
by washing. Alkaloids forming silicotungstates

which are only slightly altere<I by 0*1% sodium
chloride solution can, in the absence of albumin,
be determined by adding an excess of silicotungstic

ncid standardised with sodium hydroxide and
methyl red^ followed by 1% sodium chloride, filtering

find washing the precipitate with 01% sodium
chloride solution, and titrating hack the excess acid
in the filtrate and washings. Phosphotungstic acid
behaves in a similar manner towards alkaloids. In
presence of less than 1% of hydrochloric acid,
sparteine, quinine, cinchonine, and nicotine give
precipitates corresponding to the formula
^[1*0^20,)6]H,,3Alkaloid,xHiO, in other cases the

imposition is dependent on external conditions.
The solubility of the alkaloidal silico- and phospho-
tiingstates is affected to varying extents by the
addition of hydrochloric acid or sodium chloride,
out minute quantities of alkaloids can be deter-
mined with some degree of exactitude by comparing
the opalescence produced by silicotungstic acid

that produced in a solution of known strength.

—G. F. M.

Hi/drocyanic acid; Micro-crystoUiue rea^tiorv for

the identification of in cyanogenetic

(jlucosides. G. Deniges. Comptes rend. Soc.

Biol., 1921, 84, 309-310. Chem. Zentr., 1921.

92, II., 623—624.

The substance to be tested is ground with water
and, after some time, a portion is placed in a short,
narrow test-tube; the mouth of the latter is

covered with a microscope slide carrying on its

under side a drop of alloxan reagent which has
been rendered ammoniacal previously. The alloxan
reagent is prepared by dissolving 1 g. of uric acid
in a mixture of 1 c.c. of nitric acid (sp. gr. 1'40)

and I c.c. of water and diluting to 50 c.c. If hydro-
cyanic acid is present, star-shaped crystals of

oxaluramide are formed in the drop of reagent,
usually within a few minutes. The test is more
sensitive when pyridine is used in place of ammonia

;

in this case the crystals are in the form of bundles.
It frequently happens that the reagent mixture
shows a red coloration due to the simultaneous
formation of imirexide.—^W. P. S.

Quinic acid; Presence of— in the. leaves of some
conifers. G. Tanret. Bull. Soc. Chim., 1921,
29, 223—229.

The author has isolated quinic acid from the leaves

of cedar trees growing in the neighbourhood of

Paris, finding o g. of the crystallised acid per kg.
of leaves (dried at lOO*^ C.) picked in July, but only

2 g. per kg. in leaves picked in December. Similar

results were obtained with larch leaves, but the acid

could not be isolated from leaves of yew, juniper, or
fir trees. The addition of ammonium molybdate
causes marked modifications in the rotatory power
of quinic acid. With increasing quantities of

ammonium molybdate the value of [aje (-43'2®)

first increases to a maximum (-63'^), then falls to

a minimum (-54*8'^), and finally increases again to

a maximum limit value (- —AV. G.

Capsella hiirsa pastoris: .Icfive constituents of .

H. W. van Urk. Pharni. AVeekblad, 1921, 58,

553—556. {Cj. Boruttau and Cappenberg, J.,

1921,276 a.)

Alkaloids and allyl mustard oil are absent, and
tho presence of gluoosides is very doubtful. (CJ/.

J.C.S., June.)—S. I. L.

BromuraL E. Yo.shitomi and K. Watanabe.
Yakugakuza.sshi (J. Pharm. Soc. Japan), 1921,

[46S], 125—130.

Pure a-monobromoisovalerylurea (bromural) melts

at 154° C., whilst commercial samples melted at
145°—157° C. The difference is due mainly to the

presence of methylethylbroinoacctyhirea and iso-

valerylurea. The melting-point curve of mixtures
of bromural and isovaleryliirea lias a minimum, and
hence the same melting point may correspond to

two different mixtures. To ascertain the purity

of bromural, determination of the melting point is,

therefore, of no value, and the bromine content

should he determined.—K. K.

Hydrogenation; A catnli/fic 77iethod of . J.

Nivierc. Bull. Soc. Chim., 1921, 29, 217—219.

The material to be hydrogenated, dissolved in a

suitable solvent, is placed in a stoutr^w'alled bottle.

A small amount of a solution of palladium chloride

or platinum chloride is added to act as a catalyst,

and then the calculated amount of calcium hydride

is added gradually, the flask being stopper^ and
well shaken. This method was used successfully for

the reduction of benzaldehyde, nitrobenzene, and
benzylidene-acetone.—^W. G.

Bhenylhydrazones; Catalytic hydrogenation of .

A. Mailhe. Comptes rend., 1921, 172, 1107—1110.

Phentlhydkazones are hydrogenated when passed
c 2
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in a rapid current of hydrogen over reduced nickel

at 180°—190° C. If derived from aldehydes they

give aniline and the corresponding nitrile, but if

derived from ketones they yield aniline, the primary

amine, and some secondary amine.

—

W. G.

Benzole acid; Synthesie of chlorine-free from
benzene. R. H. McKee and F. A. Strauss.

Chem. and Met. Eng., 1921, 24, 638—644, 697—
702.

The reactions involved in the conversion of sodium
benzeneeulphonate into benzoic acid were investi-

gated with a view to their utilisation on a com-
mercial scale. Experiments on the direct formate

fusion method indicated that benzoate formation

only takes place at a high temperature and is

acoompanied by much decomposition. Synthesis

through benzonitrile gave greater promise
^

of

success on the technical scale. The main reaction

in which benzonitrile is formed is accompanied by

side reactions of two general types—reduction of

the sodium benzenesulphonate by sodium cyanide,

and decomposition of the cyanate formed, by water

vapour, with formation of sodium carbonate, carbon

dioxide and ammonia, and secondly pyrogenic de-

composition of the benzenesulphonate with produc-

tion of a large number of substances including thio-

ethers, thiophenols, hydrogen sulphide, etc. The

most favourable reaction conditions for the forma-

tion of the maximum yield of benzonitrile were

shown to be; Temperature of the reaction mixture

must be kept between the limits of 420°-;-430° C.

;

finely powdered cyanide and sulphonate intimately

mixed in equimolecular proportions, or a sKght

©xo©s8 of cyaiii<3o
;
addition to ih© mixturo of ©and

or other inert material, an admixture of 70% of

40-mesh sand being the optimum. Under these con-

ditions a nitrile formation efficiency of about 43%
was obtained. Reducing the pressure did not im-

prove this result, but rather favoured the foma-
tion of sulphur compounds and tar. H.ydrolysis of

benzonitrile by sulpbufio acid (sp. gr. 16) was more

rapid and efficient than alkali hydrolysis, and gave

yields amounting to about 95% of the theory of

practically pure benzoio aoid. With a source of

cheap cyanide the authors consider that the pro-

cess proposed would produce benzoic acid of a

higher degree of purity and at a lower price than

the methods at present in use.—G. F. M.

p-Aminophenol; Electrolytic manufacture of .

A. S. McDaniel, L. Schneider, and A. Ballard.

Trans. Amer. Electrochem. Soc., 1921, 319—327.

[Advance copy.]

Nitrobenzene was reduced electrolytically at 30° C.

in strong sulphuric acid (90—^91%), free from iron

and heavy metals, using platinum electrodes, with a

cathode current density of 0—8 amp. per 100 sq.

cm., and anode density double. Glazed eartaenwar©

oelis with porous diaphragms of thin, dense porce-

lain were used. Under those conditioM raiDimum

sulphonation was obtained. By washing the toII

sludge with commercial hydrochloric acid, centri-

fuging, and treating with pure hydr^hloric aci^d

p-aminophenol hydrochloride was obtained, the

yield being 40—60% on the nitrobenzene (exclusive

of mother liquors which yield a further 10%).

Apart from the cost of platinum, the most im-

portant economic factor is the necessity of provid-

ing for the cheap concentration of the spent acid.

Cost of upkeep, owing to the excessive corrosive

action of the materials on the apparatus, is also

considerable.—P. V. M.

Phenoxariine ;
Derivatives of . W. L. ^wis,

C. D. Lowry, and F. H. Bergeim. J. Amer.

Chem. Soc., 1921, 43, 891—896.

6-Citt0E0PHENAR8AziNB, lu.p. 193° C., has a greater

irritant action on thgj^kin and mucous membrane

and is more toxic than diphenylchloroarsine, m.p
37°—38° C., b.p. 333° C., which in turn is more

irritant and toxic than 6-chlorophenoxarsine

0(C.H.),AsCl, m.p. 124° C., or chlorophenyu!

naphthylarsazine, m.p. 228° C. The chlorine in

6-cblorophenoxarsine may readily be replaced or

displaced, and a number of new compounds have

been pre^red from it. (Cf. J.C.S., June.)—W. 6.

Chlorovinylchloroarsines. 8. J. Green and T. g

Price. Trans. Chem. Soc., 1921, 119, 448—453.

Three products are formed when acetylene acts

upon anhydrous arsenic trichloride in the presence

of anhydrous aluminium chloride, either in the pure

state or in solution in an anhydrous solvent, at

15° C. jS-Cffilorovinyldichloroarsine, CHCl'.CH.

AsCl,, colourless, b.p. 93° C. at 26 mm., or 96° C.

at 30 mm., possesses a powerful vesicant action.

;80'-Dichlorodivinylchloroarsine, (OHCl:CH)sA8Cl.

b.p. 130°—133° C. at 26 mm., colourless, poBsesses

less powerful vesicant action than the primary

compound. ^^'jS''-Trichlorotrivinylarsine, (CHa;
CH),As, colourless, b.p. 151°—165° C. at 28 mm.,

m.p. 3°—4° C. All are insoluble in water and dilute

acids, but are soluble in organic solvents, with the

exception of the tertiary compound which is in-

soluble in alcohol. Halogens are readily absorbed

with the formation of definite characteristic solid

compounds. The tendency is for the tertiary

derivative to be formed largely at the expense of

the otWs, but it is readily changed to a mixture

of the primary and secondary compounds by heat-

ing with arsenic trichloride at 200°—260° C.
—P. V. M.

Bff-Dichlorodiethyl disulphide. G. M. Bennett.

Trans. Chem, Soc., 1921, 119, 418—425.

/S/S'-Dichlorodiethtl disulphide is synthesised

through dihydroxydiethyl disulphide from either

monothioethyleneglycol by oxidation with potassium

permanganate etc., or from ethylene chlorhydrin

and sodium disulphide. Heating with concentrated

hydrochloric acid convertfl the dihydroxy compound

into 8d'-dichlorodiethyl disulphide, h.p. 15° C. at

30 mm., sp. gr. r3375 .at 20°/4° C. The pure di-

sulphide closely resembles the monosulphide in pro-

perties, but has only one-tbird its vesicant action.

Oxidation with nitric acid gives quantitatively d-

chloroethanesulphonic acid. In the light of h's re-

sults the author discusses the condition of tie

system arising from the interaction of sulphiu

monochloride and ethyleno, and concludes that the

liquid produced at temperatures below 35° C. is ®

two-phase system in which the continuous phase a

nearly pure dichlorodiethyl monosulphide arid the

disperse phase a liquid consisting chiefly of

Sulphur monochloride and substituted ethylcMs,

Interaction of . W. J. Pope and J. L. A

Smith. Trans. Chem, Soc., 1921, 119, 396—400,

(Of. Gibson and Pope, J., 1920, 383 a.)

From an examination of the interaction of ethyleMi

propylene, and )8-hutylene with sulphur monoclilor-

ide, it is shown that the formation of the corre

spending /3-chloro-aubstituted alkyl sulphide aw

sulphur is general for ethylenic hydrocarbons. P;

Dichlorodipropyl sulphide (C,HjCl.CH,),S

105°—106° at 11 mm^and ^^'-dichlorodi-sec-buty

sulphide (CHCH.Cl.dHCH,),S, at 121°-122°

11 mm. The speed of absorption vanes in e-aia

case and of the three substances examined i*

greatest for j3-butylene. Under comparable condi-

tions the speed of absorption, i.e., the rate of inter-

action, is represented by ethylene(propylene.^

hutylen6=l:l-33:4. No analogons reaction wm ofr

tained between sulphur monochloride and tncnior^

ethylene, the sulphur monochloride acting mereij

as a chlorinating agent with the formation of penw

chloroethane.—P. V. M.
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Mercavta^‘S Oatcdytie ftreparaiion of . R. L.

fcamer and B. E. Reid. J. Amor. Chem. Soc.,

1921, 43, 880—890.

lY passing alcohol vapour and hydrogen sulphide

1 equimolecular proportions at the rate of 1 g.-mol.

(1 6 hrs. over pumice coated with thorium oaide at

80“ 0., the following percentage yields of mer-

aptans were obtained: methyl 41%, ethyl 35%,

Topyl 45 %, hutyl 62%, isobutyl 45%, isoamyl 47%.

>r(ipy|, butyl, ami ieoamyl mercaptans give constant

oiling mixtures with the corresponding alcohols

ml ternary mixtures with the alcohols and water.

Cf. J.C.S., June.)-W. G.

Icrolein. C. Moureu, 0. Dufraisse, A. Lepape, P.

Robin, J. Pougnet, A. Boutaric, and E.

Boismenu. Ann. Chim., 1921, 15, 158—211.

L MOBS detailed account of work already published.

Cf. J., 1920, 42 a, 82 a, 173 a.)—W. G.

formaldehyde ;
Distillation of aqueous solutions of

. J. A. Wilkinson and T. A. Gibson. J.

Amer. Chem. Soc., 1921, 43, 695—700.

iHE distillate from dilute aqueous solutions of

ormaldchyde (below 8%) is always stronger than

he original solution, but with higher concentra-

iona the distillate is always weaker. With low

oncentrations the residue is always weaker than

he last distillate, but with high concentrations the

esidue is always stronger.—J. F. S.

fyanamide; Passage from guanidine, to and
from diguanidine to dicyanodiamide. G. Pelliz-

zari. Atti R. Accad. Lincei, 1921, [V], 30, I.,

171-175.

i^ABTOiTS reactions similar to the conversion of o-

ihenylenediguanide into ,3e:yano-o-phenyleneguani-

line by treatment with nitrous acid (Atti R. Accad.

jincei, 1921, [V], 30, I., 39) have been discovered.

Thus, nitrous acid converts diguanide into cyano-

;uanidin6 or dicyanodiamide, and guanidine partly

nto cyanamide. In the latter case, the formation
if nitrosoguanidine as an intermediate compound
las been detected and it is probable that in the

)tlier instances analogous intermediate products
ire formed. {Cf, J.C.S., June.)—T. H. P.

.'yanogen hromide, and iodide; Preparation of ——

.

V. Grignard and P. Crouzier. Bull. Soc. Chiin.,

1921, 29, 214—217.

In aqueous solution of sodium cyanide is run slowly

m to bromine covered with a small amount of

rater, with constant stirring, the temperature not
King allowed to rise above 25° C., until the colour
hie to the bromine has disappeared. Chlorine is

ben bubbled through the liquid and, at the same
lime, more sodium cyanide is run in, drop by drop,
iceping the liberated bromine in slight excess,

intil the whole of the sodium bromide originally
'ormed is decomposed, when a very slight excess of

iho cyanide is added. The cyanogen bromide, which
crystallises out, may be filtered off, or the contents
if the flask may be distilled, the vapour being
passed over anhydrous calcium chloride at 80° C.
i yield of 91% is obtained. Cyanogen iodWe may
ae prepared in a similar manner, but it is best
isolated by extraction with ether. A yield of 89%
IS obtained.—W. G.

Essential oil of hamagd. Y. Sliinozaki. Kogyo-
Kivagaku Zassbi (J. Chem. Ind, Japan), 1921, 24,

191-202.

Bv the distillation of the leaves and twigs of Yitex
Gi/oUa, L. (Vitex ovata, Mak. ?) (Jap., hamago),
grown in the Ogasawara Ishands and Kanagawa
Prefecture O'll-—0'28% of an oil having a brown
wlour and characteristic odour was obtained,
tbreo samples of the oil had the following char-

acters;—Sp. gr. at 15° 0., 0-8908—0'9141
;
»„” =

1-4707—1-5010; optical rotation, -39° 6' to -47°
20'; acid value, 0-0—1-75; saponif. value, 23-38

—

38-70; saponif. value after acetylation, 40-14—53-34.

The chief constituents of the oil were 1-o-pinene,
which does not give solid nitrosochloride; camphene
(percentage with pinene ; 55 % ) ;

terpinyl acetate

(10%), b.p. 84°—86° C.%t 15 mm., sp. gr. 0-9629 at
15° C., »/'’ = l-4670; a diterpene-alcohol (Oj,H,,0
or C„H..O) (20%), b.p. 165°—167° C. at 4 mm., sp.

gr. 0 9760 at 15° C., no’" = 1-5143, optical rotation,
-46° 39', and saponif. value after acetylation 42-02.

The oil is separated into its three chief constituents
by fractional distillation, and the middle part is

suitable for perfumes, as it is mainly composed of
terpinyl acetate.—K. K
Essential oil of shimamuro. Y. Shinozaki. Kogyo-
Kwagaku Zassbi (J. Chem. Ind. Japan), 1921, 24,

202—208.

By distillation of the leaves and twigs of Juniperus
tnxifolia, Hook, et Arn. (Jap., shimamuro), a coni-
ferous plant, indigenous to the Ogasawara Islands,
0-24% of a light green oil was obtained. Two
specimens of the oil had the following characters :

—
Sp. gr. at 15° C., 0-8675, 0-8701

; V=l-4702, 1-4718;

optical rotation, —
,
-29°; acid value, 0-94, O'O;

saponif, value, ir69, 10-37
;

.saponif, value after
acetylation, 19-60, 18-89. The oil contains o-pinene
(above 50%, mainly i-a-pinene containing small
quantity of r-a-isomer) and possibly a bioyclio ter-

pone, a free alcohol (C„H,jO), ester, sesquiterpene,

and sesquiterpene alc-ohol.—K. K.

yareotic action of light petroleum. Fiihner. See
Ha.

Amygdalinase and atnygdaJase. Bertrand and
Compton. See XVIII.

Patents.

Dichloruethytenc; Manufiicture of . A. Wacker,
Ges. fiir Eiektrcchem. Iiulustrie. E.P. 156,OM,
22.10.20. CVmv., 23.12.19.

Diciioroethylene is obtained in 85—88% yield by
passing the vapour of tetrachloroethane mixed with
steam through a chamber charged with iron,

aluminium turnings, or granulated zinc. The
crude product issuing from the chambers is con-

densed and fractionally distilled, the fraction col-

lected between 48“ and 60° C. being a mixture cf

two stereo-isomeric dichloroethyleues. The small

higher fraction of uiicluiiigcd tetrachloroethane is

returned to the process.—G. F. M.

Tubercle, bacillus and other germs; Detoxication of

forthe preparation of vaccines. D. Thomson.
E.P, 161,341, 23.1.20.

The germ cultures are separated into a number of

non-toxic fractions by successive extractions with

cither “ antiformin ” (15% sodium hydroxide plus

15% sodium hypochlorite solution) or A'/l sodium
hyjroxide, A'/l hydrochloric acid, absolute alcohol,

and chloroform. The insoluble matter is separated

after each extraction by centrifuging, and the

clear solution is removed for further treatment.

The portions extracted by the alkaline and acid

solutions are again fractionated by precipitating a

portion of the dissolved material with acid and
alkali respectively, and subsequently adding abso-

lute alcohol to the liquors to precipitate second

fractions. The alcohol extract is precipitated by

the addition of normal aqueous sodium chloride, and

the final portion extracted with chloroform is re-

covered by evaporating the solvent. The precipi-

tates are mixed together, with the exception in cer-

tain oases of the fractions precipitated by alcohol

from the alkali and acid extracts, which possess pro-

vocative properties, and are emulsified with normal

sodium chloride solution containing 0-5% of phenol.
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to yield a vaccine corresponding to ten thoueand

millions of germs per c.c.—L. A. C.

AUyl esters of p^minob.enzoie acid, R. Adams wd
E. H. Volwiler, Assre. to The Abbott Laboratories.

tJ.S.P. 1,360,994, 7.12.20, Appl., 10.6,20.

Alltl esters of amino derivatives of aromatic acids

containing a benzene nucleus are prepared by reduc-

tion of the corresponding nitro derivatives. The
allyl ester of p-nitrobenzoic acid, prepared from
p-nitrobenzoyl chloride and aJiyl alcohol, boils at

178® C. at 19 mm., and on reaction yields the

allyl ester of p-aminobenzoic acid, white crystals,

m.p. 61®—52® C., of value as an ansestbetic. The
dihydrochloride of the allyl ester of 3.5-diamino-

benzodc acid is a yellowish solid, m.p. 224® C.

(decomp.). i

Pken^cinehonic acid salt. M. E. Wolvecamp, Assr.

to The Abbott Laboratories. U.S.P.
7.12.20. Appl., 15.9.17.

Acid sodium phenylcinchonate, Ci,H„NOjNa,
CjcHuNO,, prepared by the action of the calculated

quantity of sodium hydroxide solution on the acid

and dried below 100® C., forms, citron-yellow

crystals, freely soluble in water and exhibiting the

same medicinal properties as the free acid.

Acetylation of hydrocarbons and subsequent re-

covery of the products of the reaction. Q. T.

Koch and A. L. Stallkamp, Assrs. to The Ohio
Fuel Supply Co. IJ.S.P. 1,374,666, 12.4.21.

Appl., 4.11.20.

Chlorohydbooaubons of the paraffin series are con-

verted into acetates {e.g., amyl acetate) by heating

at 250®—450® F. (120®—230® C.) under a pressure

of 200—225 lb. per sq. inch with an alkali acetate

in presence of activated carbon or “ batchite as a

catalyst. The product is fractionally distilled and
the lower fractions returned to a subsequent opera-

tion.—G. F. M.

Organic compounds; Preparation of by
chemical reactions j^omoted by light, Parbenfabr.

vorm. P. Bayer und Co. G.P, 297,933, 25.6.15,

The light uf the Osram half-watt lamp is used,

which is nearly equivalent to sunlight in ite chemi-

cal effect. Examples are the preparation of xylyl

chloride from xylene, pinacone from acetone and
isopropyl alcohol, etc.-^. I.

Cyanamide; Preparation of solutions rich tn

from calcium cyanamide. A.-G. fur Stickstoff-

diinger. G.P. 302,515, 5.11.16.

Calcium cyanamide is extracted with water and
tlie solution treated with carbon dioxide or absorb-

ing materials, e.p., earth or peat, to remove the
lime. The resulting liquor containing 2—^3% N
is used to extract further quantities of calcium
cyanamide. No polymerisation of the cyanamide
in solution takes place during the operation.

—A. R. P.

Alkali cyanamides; Process for prepamng .

Preparation of alkali cyanamide solutions, E.
Hene and A. van Haaren. G.P. (a) 306,315,

28.9.16, and (b) 307,011, 17.11,16.

(a) Calcium cyanamide and alkali sulphate are

allowed to interact at temperatures below 100® 0.,
preferably 25®—35® O., in water. Excess of alkali

sulphate reduces the amount of calcium cyanamide
left in solution, but a double sulphate is then
formed, (b) Instead of alkali sulphate a double
alkali-calcium sulphate may be us^. To a weak
solution of alkali cyanamide, calcium cyanamide
and sufficient alkali sulphate to form mono-alkali
cyanamide along with a double sulphate are added.
Iffie resulting mud is used with more calcium
cyanamide and water to form fresh weak solution.

and the mono-alkali cyanamide which still contains
calcium is treated with fresh alkali sulphate.

—C. I.

Fatty acids and aldehydes; Process for the prepara-
tion of . C. Harries, R. Koeteohau, and E
Albrecht. G.P. 332,694, 23.3.17. Addn. to
324,663 (J., 1920, 765 a).

OzoNinss prepared from petroleum, shale oil, or tar

oils or the compounds formed by their reaction with
water vapour or alkali are treated with oxidising

agents, c.p., hydrogen peroxide and alkali, Caro’s

acid, halogens, chromic acid, glacial acetic arid

and permanganate.—C. I.

5{4)-Aralkylaminoalkyliminazoles; Manufacture of
. 0. Gerngross. G.P. 332,955, 10.6.14

Addn. to 278,884 (J., 1915, 250).

Compounds of the general formula, iminazolyl.

(CH,)x.NH.(CHj)x.aryl are prepared by the

interaction of iminazolylalkyl chlorides and
aralkylamincs or aralkyl chlorides, Ar.(CHj)j.G
and iminazolealkylamines, or the salts of

the compounds respectively. By interaction of

4(5)-methyl-5(4)-chloromethyUminazole hydrochlor-

ide and jS'phenylethylamine, a mixture of secon-

dary 4(5)-methyl-6(4)-phenylethylamiiiomethylimin-

azole and tertiary di-5(4)-methyliminazolyl4(o)-

methyl-<3-phenylethylamin6 is obtained. They are

separated by fractional crystallisation of their

picrates from acetone, the picrate of the tertiary base

being more soluble. By heating /?-p-bydroxyphenyl-

ethyl chloride with j8-4(5)-iminazolylethylamine in

dry methyl alcohol for 12 hrs. at 100° C. under pres-

sure, 4(5).4'-hydroxyphenylethy!aminoetbylimin-

azole, 0H.C»H/CH,),.NH.(CH,),C,H,N„ is formed.

It melts at 156® C. and is slightly soluble in water.

The compounds have a physiological effect similar

to that of ergot.—C. A. C.

Formic acid esters; Preparation of . Elektro-

chem. Werke C.m.b.H., H. Bosshard, and D,

Strauss. G.P. 334,298, 19.11.16.

Formic acid and alcohols of the highest concentra-

tion practicable are caused to react in the theo-

retical proportions in presence of calcium chloride

without addition of mineral acids. The apparatus

may be made of iron, and the calcium chloride

recovered.—C. I.

Sexamethylenetetramine; Preparation of addition

products of . J. D. Riedel A.-G. G.P.

334,709, 31.12.18.

If a mixture of hexamethylenetetramine and mono-

halogen-acetic acid, in an anhydrous solvent, is

heated, the salt first formed is converted into a

substance rtfsembling betaine hydrochloride. The

resence of a little water or the use of halogenatcd

ighor fatty acids leads to the formation of bep-
methylenetetramine-halogen hydrate. The addition

products from monochloro- and monobromoacetic

acids are coarsely crystalline substances, easily

soluble in water, slightly in alcohol, and insoluble in

acetone and ether. On crystallisation from aqueous

alcohol the halogen hydrate compound is formed.

The aqueous solution, which tastes acid, evolves

formaldehyde on heating. The substances are

strong bactericides.—B. V. 8.

XXI.-PH0T0fiBAPHIC MATEBIAIS AND

P&OCESSES.

Photographic plate; Extinction by a blackened •—

'

as function of wave-length^uantity of silver, and

size of the grains. A. Deumens. Proc. Roy.

Acad. Amsterdam, 1921, 23, 848—865.

Two series of plates were prepared, one set de-

veloped with varying times, or temperature, or

developer strength, in a caustic quinol developer
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and the other set with similar variations in a glycin

developer. All the plates were examined as to

density, amount of silver, and grain size. The

density value was found to vary with the wave-

length of the light by which it was measured to an

extent which varied with the conditions of develop-

ment, this being one of the factors determining

grain size. Plates developed in a normal glycin

developer were practically neutral in colour in the

rellow-green portion of the spectrum and suitable

therefore for nse as reducers of light intensity in

photometric measurements etc. using yellow-green

light. The relation between quantity of silver and

density is shown to vary with grain size. It is

suggested that the proportionality (photometric

constant) previously found hy Hurter and Driffield,

Sheppard and Mees, and Eder was due to their use

fit silver images with grains of equal size. Some

figures are also given for collargol.—B. V. S.

IPhotographic] red sensitiveness of silver iodide.

B. B. Archey. Phot. J., 1921, 61, 235-2.%.

In using various cinematograph positive films a

considerable variation in the case of fogging by

the dark-room light was observed, both between

different brands of film and between different emul-

sions of the same manufacture. Film was exposed

30 mins, to a 25 c.p. lamp behind a Wratten No. 1

safeligbt at a distance of 1 ft., and developed under

constant, normal conditions. The resulting density

measured on a Konig-Martens photometer was
found to be proportional, not to the speed of the

plate, but to the contrast. In one case the same

film was test^ at intervals of 1 month for 9 months,

the H. and D. speed, developing factor, and red

sensitiveness being determined; changes in the two

latter correspond^ but not with changes in speed.

The addition of excess iodide in the manufacture

of an emulsion in one case led to a fog value

of 2'72. Spectrograms of two films are given at

either end of the spectrum in each case, the two
spectra at the blue end being practically indistin-

gLii.shable, while at the red end one film shows no

image and the other a very strong one.—B. V. S.

Patents.

[Photographic] toning-baths for silver-pictures,

with tellurium or selenium as the toning agent,

Kraft und Steudel, Fabr. phot. Papiere,

G.m.b.H. G.P. 334,172, 1.6.20.

In the preparation of toning baths containing a

selenium or tellurium salt as toning agent, other

known toning agents such as thiourea, hydrazine,

or hydroxylamine may he added, along with a salt

such as a borate or phosphate, or preferably,

acetate, citrate, tartrate, etc., which prevents pre-

cipitation of tho selenium or tellurium. A hath

prepared with tellurous acid and an alkali, such as

lithium hydroxide, is preferably acidified. The
stability of a toning bath may be increased by the

addition of a protective colloid such as albumin or

starch. The developed, fixed, and washed print is

toned for 3—15 mins, according to the tone re-

quired; chloride prints tone more quickly and
require a weaker bath. Selenium gives redder tones

than tellurium.—B. V. 8.

Coloured [photographic] pictures; Process for

making . A. Traube. E.P. 147,103, 7.7.20.

Conv., 3.12.18. Addn. to 147,005.

Basic dyes of the tbiobenzenyl, thiazine, pyronine,

safranine, ^xazine, and acridine classes give better

results than the dyes mentioned in the chief patent

(J., 1921, 326 a), by reason of their greater perma-

nence in the toning processes, combined with easy

staining and suflficient colour intensity.—B, V . S.

Photographic reproduction; Process of —— . R.
John, Assr. to Iconochrome Co. of America, Inc.

a.S.P. 1,374,853, 12.4.21. Appl., 25.7.19.

For the production of a transfer printing plate an
emulsion is used containing in addition to the light-

sensitive material a substance which reacts with the

product of light action on the sensitive material to

form a hardening agent, and a further substance
having a neutralising effect on the hardening agent

which is added in sufficient proportion to make the

amount of hardening proportional to the amount of

image.—B. V. S.

Photosensitising dye of the isocyanine type. Photo-
sensitising dye effective for infra-red radia-

tion. E. Q. Adams and H. L. Haller. U.S.P.
(a) 1,374,871 and (b) 1,374,872, 12.4.21. Appl.,

28.5 and 17.7.20.

(.a) Photosensitisinh dyes are produced by the

action of strong bases in alcoholic solution upon the

alkyl halides of lepidine. (b) The dyes obtained

from the higher alkyl halides of lepidine give sensi-

tiveness in the infra-red. (67. J.', 1921, 75 a.)

—B. V. S.

XXII.-EXPLOSIVES :
HATCHES.

Corn [maize] cob cellulose; Possible mes of in

the explostves industry. L. G. Marsh. J. Ind.

Eng. Chem., 1921, 1», 296-298.

Cellulose extracted from maize cobs by treatment

with 1% sodium hydroxide, and then 4% sulphuric

acid, at 100° C., absorbs 150% of its own weight of

nitroglycerin, and is therefore a suitable ingredient

for dynamite. In preliminary tests of its absorp-

tive capacity for water, with a view to employing

it as a substitute for cotton in nitrocellulose manu-
facture, samples were totally submerged in less than

12 secs, after dropping on the surface of the water.

Some difficulty was experienced in separating

nitrated maize cob cellulose from the acid on amount

of its fineness; screening was ineffective, and it was

finally separated by gravity, a mat of nitrated ootton

being used. Washing and settling were carried out

satisfactorily; pulping was unnecessary, but the

usual purification system could be adopted. A yield

of about 130% was obtained. The product gave a

satisfactory heat test. The nitrogen content was

only 12-3%, due to a high proportion of material

insoluble in acetone; after removing this, the

nitrogen figure w'as increased to 12’7%. Even by

nitrating equal parts of cotton and maize oob

cellulose, no material reduction was effected in the

acetone-insoluble residue
;

its structure, consisting

of fine, hard grains, militates against the nse of

maize cob cellulose for the manufacture of per-

forated powders.—W. J. W.

Trinitivfotuene poisoning; Nature, diagnosis, and

prevention of . C. Voegtlin, C. W. Hooper,

and J. M. Johnson. Hygienic Lab., U.S. Public

Health Service. Bull. 126, 1920, 7 181.

Numekoos tests were made on dogs, which are more

sensitive than other animals, and develop the

typical symptoms noted with human bein^. The

toxic action of TNT is essentially due to 2.4.6-tri-

nitrotolucne, and not to impurities. As indicated

by Moore (Causation and Prevention of Trinitro-

toluene Poisoning, Medical Research Committee,

London. 1917), TNT is not excreted as such, but

is converted after absorption into a hydroxylamine

oompound. This compound may also undergo re-

duction to the mono- or diamino-derivative which do

not give the IVcbster reaction but have the same

pharmacological action as TNI. Differences in re-

sistaince of different individuals may be due to the

fact that more resistant animals oxidise the methyl
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group of TNT more readily. Relianoo on clinical

symptoms alone in the diagnosis of TNT poisoning
in munition workers is not sufficient, as marked
blood changes may be present, even when the
workers do not exhibit, signs of cyanosis, pallor, or
icterus; an examination of the blood is therefore
essential. Sex has no influence on susceptibility to
poisoning, and individual susceptibility, as with
dogs, explains the absence of relation between time
of exposure to the poison and contraction of
aneemia. The authors do not concur with Moore’s
view that all TNT poisoning is caused by skin ab-
sorption, and that individual susceptibility is

account^ for by difference in skin permeability.
Preventive measures should include efficient ventila-

tion and the use of induced draught for cleaning
floors, etc. Overalls extending over the ankles and
a head-dress should be worn

;
gloves are useless. A

skin wash of 10% sodium sulphite solution has
prov^ satisfactory. Workers’ diet should include
a fair proportion of meat, vegetables, bread, and
fruit. Although to a certain extent intermittent
employment reduces the health risk, it does not en-
tirely prevent poisoning, as the system retains TNT
for a long time. Workers should undergo a pre-
liminary medical examination, and none suffering
from anaemia or liver disease should be employed.

—W, J. W.

Parazol (crude dichlordinitrohenzent); Toxicity of
. 0. Voegtlin, A, E. Livingston, and C. W.

Hooper. Hygienic Lab., U.8. Public Health
Service. Bull. 126, 1920, 183—202.

Parazol, which was extensively used as a high ex-

plosive during the war, is a mixture of three
isomers ; m-dinitro-p-dichlorobenzene, o-dinitro-p-

j

dichlorobeiizene, and p-dinitro-p^ichlorobenzeiie;

in addition, a small fraction consisting of p-nitro-

chlorobenzene has been separated from it. The
action on the skin of crude and recrystallised

parazol, as well as of two of its i.somers and of p-
nitrochJorobenzene, was studied w'ith rabbit.s, and
confirmed in some cases w ith- human skin. In each
caso dermatitis was produced. More severe lesions

W'ere caused by the crude product than by its
\

isomers, and of these latter the 7n-dinitro compound
proved more injurious than either the o-dinitro

compound or p-nitroelilorobcnzcnc. In regard to

the action on the eyes, no effect was produced w'hen

the products were applied as a 1 % solution in olive

oil; on the other hand, tlie dry powder caused
marked conjunctivitis; that this result was not due
merely to mechanical irritation w'as proved by the
varying effect produced by the different products,

crude parazol being the most active. Crude parazol
when injected subcutaneously caused extensive
edema and induration, sometimes loading to the
formation of an abscess. When introduced through

|

the mouth it wag absorbed without gastro-intestinal '

irritation. Relatively large amounts of parazol are
required to produce anaemia, and it may therefore
be regarded as a low grade poison. The active

,

agents in causing ansemia are probably the nitro-

groups, which, as with TNT, become re^ut-ed in the
body. On the other hand, dermatitis and con-
junctivitis depend on the presence of chlorine in

the molecule. To protect parazol workers con-
tamination of the air with the material should be
prevented, and goggles should be worn. The pro-
vision of proper overalls is essential; skin varnishes
are unreliable.—^W. J. W.

Mercury fulminate; Skin irritation and systemic
effects produced hy . A. E. Livingston.
Hygienic Lab TJ.S. Public Health ^rvice. Bull.
126, 1920, 208—211.

Application of mercury fulminate to the shaved
skin of rabbits invariably caused a mark^ lesion
after 2—3 hrs., and blanching of the skin took

place^ followed by endema; after a longer period a
hemorrh^io condition i’eplaced the blanchino
Applications of fulminate to the human sldn pr^
duced no effect whatever, but no conclusion cau b©
drawn from this as to its effects on workers in fac.
tories, where friction, lack of cleanliness, etc., mav
cause Ihe poison to enter the skin, and where in,
dividual susceptibility has an important bearing*
In regard to the systemic effects of mercury fub
minate, there is no evidence of fatal results
about by absorption through the skin, nor could
it be detected in the urine, after skin application
When administered as capsules through the mouth
the minimum lethal dose for ra.bbits appears to be
about 20 mg. per kg. As a preventive measure
against fulminate poisoning, a shellac skin varnish
has given good results. S^ium thiosulphate solu,

tion is beneficial if used as a wash; it is, however
useless for treatment after injury.—^W. J. W.

’

Detonators ond percussion caps; Examination of
. A. Langhans. Z. ges. Schiess- u. Spreng.

stoffw., 1921, 16, 49—52, 57—59.

Microscopical examination of cap and detonator
compositions affords a means of identifying their
components. In a quantitative examination the
risk involved in removing the composition from its

metal container is avoided by submitting the whole
detonator or cap to solution and analysis. The
author describes a method of analysis. The com-
pasition of the caps was as follows: Mercury ful-

minate, 0‘054 g. (mercury, 0'038 g.) ;
antimony sul-

phide, 0’208 g. ;
potassium chlorate, 0‘339 g. ;

pow-
dered glass, 0‘013 g. ;

potassium nitrate, 0’fe4 g,

;

sulphur, 0’W81 g. ;
carbon, 0’0135 g. ;

copper, 0*79 g.

j

Four caps were treated for 2 hrs. with a mixture of

50 c.c. of nitric acid and 25 c.c. of water. The solu-

tion was evaporated to dryness, and the residue

boiled three times with dilute nitric acid, and fil-

tered; powdered gla.ss, together with some charcoul
and sulphur, remained on the filter. After dilution

of the filtrate to 500 c.c., 100 c.c. was treated with

hydrogen sulphide
;
the precipitate was treated with

sodium sulphide solution and potassium hydroxide,

j

and the solution filtered from the undissolved copper
sulphide, which was dissolved in acid and electro-

lysed. The filtrate containing sulphides of anti-

mony and mercury in solution wa.s acidified, anrl

the precipitated sulphides filtered off and treated

ivith ammonium sulphide for a prolonged period;

the .antimony sulphide was precipitated with sul-

phuric acid, whilst the undissoivcd mercury sul-

phide was dissolved in nitric acid and electrolysed.

For the estimation of potassium chlorate and
nitrate the filtrate from the original hydrogen sul-

phide precipitation was evaporated to expel hydro-

gen sulphide, and the residue then treate^l with

water and sulphuric acid and again evaporated to

dryness. From tho potassium sulphate found the

respective amounts of chlorate and nitrate were

calculated. For the analysis of detonators mi

analogous method to the alwve may be employed.

For mercury fulminate and potassium chlorate com-

positions a method of estimating chlorate by the

use of nitron is also applicable.—W. J. W.

Patents.

Explosives [for detonators]. A. G. Lowndes. E.T-

160,953, 6.1.20.

The sensitiveness of explosives, such as lead azide,

is said to be duo more to the structure and cleavage

than to the size of the crystals. By adding a non*

colloidal solution, W'hich has no action on lead azide,

to the liquid in which it is precipitated bo as to

inclose the density of the liquid, thi azide may
be obtained in the form of anhedra, flakes, or thin

plates, of less sensitiveness than the holohedra

usually formed. Thus, 200 c.c. of sodium azide

solution (40 g. per 1.) is added to a mixture of
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200 c.c. of lead acetate solution (117 g. per 1.) and

1000 c.o. of sodium nitrate solution (450 g. per 1.),

all at is® C. Alternatively, equivalent solutions of

anrlium azide and lead acetate may be run into

sodium nitrate solution. (C/, E.P. 142,898; J.,

529a.)-W. J. W.

Jieplosive; High and process of making same.

W B Swint, Assr. to E. I. du Pont de Nemours

and Co. U.S.P. 1,373,844, 5.4.21. Appl., 6.5.18.

An explosive composition consists of wet nitro-

cellulose of a high degree of nitration and a liquid

nitro-derivative of a hydrocarbon.—W. J. W.

Einlosive. G. Weber, Assr. to Soc. Les Petits Fils

& Francois De Wendel et Cie. U.S.P. 1,375,243,

19.4.21. Appl., 27.9.19.

An explosive contains a combustible organic sub-

stance adapted to absorb liquid air, and blast-

furnace dust.—L. A. C.

Detonators; Process for destroying waste and
recovering copper and mercury from the same.

W. Eschbach. G.P. 298,860, 29.11.16.

The detonators are placed in a rotary drum, pro-

vided with a suitable shock-absorbing device, and

treated with a hot solution of sodium carbonate,

which loosens the composition by dissolving its

potassium chlorate or perchlorate, and converts the

mercury fulminate into inorcurio carbonate and
sodium'fuilminate. After filtering and wa.shing this

mixture the mercury is recovered from it clectro-

lytically. The empty shells arc washed and intro-

duced in small quantities into a furnace in which
anv remaining traces of explosive are decomposed.

—W. J. AV.

Mixed acid; Process for preparing . Chem.
Fabr. Griesheim-Elektron. G.P. 303,892, 1.3.16.

Dilute nitric acid is absorbed, e.g., in a tower, by
a counter current of cooled concentrated sulphuric

acid.—0. I.

Ammonium, nitrate and carbon; Process of obtain-

ing mixtures of which can be cast. Verein
Chem. Fabr. in Mannhein. G.P. 309,288, 5.9.17.

AVoon charcoa,! of a definite, not too low adsorptive
power and water content, is mixed with ammonium
nitrate. The melting point of the mixture is

loweretl by the addition of carbon or oxygen com-
pounds; e.g.. 15 pts. of finely powdered wood char-
coal is saturated with 25% of its weight of water,
then mixed with 77 pts. of ammonium nitrate and 8
pts. of sodium nitrate, the mixture heated to 110®

C., and cast in the desired shape.—C. I.

XXI1I.-ANAIYSIS.
Viscosimeter. K. Fischer. Z. angew. Chem.,
1921, 34, 153—154.

Tub tube of a falling-sphere viscosimeter described
previously by the author (Chem.-Zeit,, 1920, 44,

622) may he widened so that the path of the sphere
is not affected by the tuhu!u.s for the thermometer;
the apparatus may he standardised with different
sized spheres for use with liquids of low and high
viscosities, and, when dealing with aqueous liquids,
the electrical contacts at the bottom of the tube may
be covered with a layer of carbon tetrachloride
which is introduced before the liquid.—AV. P. S.

Combustion analysis by means of tellurium dioxide.
T. R. Glauser. Z. angew. Chem,, 1921, 34, 154

—

155, 157—159, 162—163.

A BECOBD of further work on a method described
previously (J., 1914, 2^). AVhilst the carbon in
Many substances (e.g., iron, heavy metals, graphite)
>s oxidised readily to carbon dioxide by beating
with tellurium dioxide, the reaction proceeds very

slowly in the case of ferrosilicon, carborundum, etc.,

and for the determination of carbon in these it is

better to use lead oxide or a mixture of lead oxide
and tellurium dioxide as the oxidising agent.

—AV. P. S.

Sefractive indices of liquids; Simple instrument for
the determination of the . AV. A. M. Smart
and F. A. Hocking. Pharm. J., 1921, 106, 286—
288.

A VEuTicAL rod, fixed to a wooden base, carries a
sliding device to which is attached an observation
lens; a piece of hat-pin is also attached to the
sliding device below the lens so that its end is

vertically below the centre of the lens. A thin
mirror is let into the base and a convex lens of

+61 to +10D is laid on the mirror. The slider is

raised or lowered until the pin and its image (as

seen by reflection from the mirror and throu^i the
lens) are exactly coincident. The distance between
the pin and the centre of the lens is then read off

on a scale fixed to the vertical rod. A few drops of

water are then placed between the mirror and the
lens and the new focal position read off after adjust-

ing the slider. This operation is repeated, using
the liquid the refractive index of which is to be

determined in place of the water. The refractive

index, of the liquid is then calculated by the
formula, p,=/‘(/-r,)F,+(F,-F,)//r,(/-Fi), where
iu is the refractive index of water, f the focal length

of the lens when air is between it and the mirror,

F, the focal length of the water-lens combination,

and F, that of the liquid-lens combination, these

lengths being read in mm. on the scale.—W. P, S.

Enamelled bombs; Use of in calorimetry. C.

Matignon and G. Marchal. Comptes rend., 1921,

172, 921—922.

Enamelled bombs of recent manufacture are likely

to be attacked by the dilute nitric acid, such as is

always formed under the ordinary conditions of

calorimetric work. To obviate this sourco of error
' new bombs should ho fillixl with X /I nitric acid and
submitted to its action for 4—5 hrs. before being

used.—AV. G.

Filtration in dry or indifferent gases; Apparatus
for . A. AVolfram. Ber., 1920, 54, 857—859.

The apparatus permits the preparation, filtration,

and desiccation of a hygroscopic subst.inco in a

: single operation, with complete exclusion of

moisture. The reaction vessel is a round-bottomed
^ flask provided with a tubulus in one side by means

of which a dropping funnel is attached, into which

a dried gas can be passed as required. The

,
accurately-ground neck of the flsisk presses a

,

hardened filter paper again.si a perforated porcelain

i
disc placed in a filter tube similar to those used with

; Gooch crucibles, the junction between tube and

I

flask being made by a rubber ring. The narrow end

! of the filter tube is connected by a two-holed rubber
' stopper with a separating funnel, the other hole

^ permitting attachment to an,exhaust pump. The

complete apparatus is mounted in a slightly inclin^

,
position and the reacting substances are mixed in

' the flask
;
it is subsequently brought into a vertical

position, whereby the mixture flows on to the filter

i paper and the precipitate is filtered by suction. The

i filtrate is run off through the larger tunnel and the

precipitate is washed with liquid introduced

through the smaller one. It is finally desiccated by

aspirating a current of dry air or other suitable gas

through it.—H. AV.

i Spot reactions in qualitative analysis. E. Hauser.

Z. anal. Chem., 1921, 60, 88—89.

The advantages of spot reactions on filter paper for

the identification of simple substances or of mix-

tures, as described recently by Feigl and Stern (J .,

1921, 2k) a), are confirmed.—AV. P. S.
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Metals of the second group; Separation of .

G. G. Longinescu and G. P. Pheodorescu. Bui.
Sci. Acad. Roumaine, 1920, 6, 159—>164.

The mixed sulphides are heated with ammonium
carbonate solution, and filtered; the arsenic alone
is dissolved. The precipitate is then dissolved in
hydrochloric acid with the addition of potassium
chlorate, the solution diluted, cooled, and filtered to
remove the greater part of the lead chloride. The
filtrate is neutralised with sodium carbonate,
sodium hydroxide is added, the mixture boiled, and
filter^. Mercury, bismuth, copper, and cadmium
remain in the insoluble precipitate, whilst tin,
antimony, and the remainder of the lead pass into
the filtrate. The precipitate is dissolved in hydro-
chloric acid and the solution rendered ammoniacal

;

mercury and bismuth are precipitated and these two
metals are then separate and identified by the
usual methods and tests, as are also the lead tin,
and antimony.—W. P. S.

’

Mercury; Identification of as cuprons mercuric
iodide. P. Artmann. Z. anal. Chem., 1921. 66.
81-^8.

When precipitated cuprous iodide is treated with
a. drop of a mercury salt solution, a bright
coloration is obtained. The test may be made on a
microscope slide, or better, on filter-paper, the
cuprous iodide being applied to the latter and dried
at a low temperature before the mercury solution is

added. The reaction may be obtained with a drop
of solution contjaining 2 mg. of mercury per litre.
The acid oonoentration of the mercury solution must
not be greater than N 1 10, and bismuth salts and
substances which are reduced readily must not be
present.—W. P. S,

Ivon; Determination of hy the cupferton
method, G. E. F. Lundell, J. Amer. Chem.
Soc., 1921, 43, 847—851.

Pbbcipitation of iron by cupferron is quantitative
in hydrochloric and sulphuric acid solutions con-
taining as much as 20% by volume of either acid.

The precipitate is not dissolved by washing with
cold dilute hydrochloric acid (l!9). Ammoniacal
wash waters, which need rarely be employed, may
cause losses. These are always indicated by the
formation of turbid filtrates. Perfectly clear

filtrates and washings are absolutely essential in

accurate determinations of iron by the cupferron
method. The precipitates occasionally exhibit a
tendency to creep through the filter, consequently
when the filtrate or wash water is even opalescent
the need for such corrective treatments as re-filtra-

tion or digestion in the cold followed by re-filtration

is indicated,—J. F. S.

Electrometric titration; Determination of iodic acid

and silver by . W. S. Hendriison. J. Amer.
Chem. Soc., 1921, 43, 858—866,

loDATE may be accurately determined by reducing it

with a known excess of iodide in dilute sulphuric
acid and titrating the excess with permanganate by
the electrometric method previously described (J,,

1921, 241 a). Iodides can be titrated directly with
iodate in dilute sulphuric acid solution by the
electrometric method. Hydrochloric acid may not
be substituted for sulphuric acid except within very
narrow limits of concentration in the determination
of iodide with either permanganate or iodate.

These estimations may be made in the presence of

chloride not exceeding about OT^ or in tne presence
of nitric acid of higher concentrations if it contains
only traces of nitrous acid. Silver may be accu-
rately determined electrometrically with pure iodide
and permanganate solution. Pure silver may be
used as a standard in determining the values of both
iodide and permanganate.—J. P. 8.

Copper; Use of silver cathodes in the electro,
deposition of . H. W. Doughty and B. Free-
man. J. Amer. Chem. Soc., 1921, 43, 700—704.

SiTiVBB cathodes for use in the electro-deposition of
copper are cleaned by placing them in contact with
pure tin-foil in a boiling 10% sodium hydroxide
solution until bright. They are then washed sue-
cessively with dilute hydrochloric acid, dilute
ammonia, and distilled water, rinsed with alcohol
and ignited to burn off the alconol. The electrolysis

carried out as usual except that the electrode is not
immersed in the solution until the current has been
switched on. To remove the copper deposit, after
tho final weighing, the cathode is placed in a wide-
mouthed stoppered bottle filled with a 10% solution
of trichloro-acetic acid in aqueous ammonia (sp. gr
0 90) to which an equal volume of water has been
added. The copper is removed in 10 mins, and the

silver electrode is not attacked. Chloroform or

carbon tetrachloride may be substituted for tri-

chloro-acetic acid, but in this case the ammonia
solution is made from 1 pt. of ammonia of sp. gr.

0'90 and 1 pt. of alcohol. The reaction is slower and
care must be taken that no sulphur compounds are

present in the carbon tetrachloride. (C/. J.C.S.,

June.)—J. F. 8.

Gold; Electrolytic determination of and its

separation from copper, palladium, and platinum,

W. D. Treadwell. Helv. Chim. Acta, 1921, 4,

364—374.

Gold may be electrolytically deposited, rapidly and
quantitatively, from solutions of the chloride con*

tainingacetate,this method admitting of the separa-

tion of gold from copper, palladium, and platinum,

The readiness with whicli palladium is attacked in

comparison with platinum, when subjected to anodic

polarisation in hydrochloric acid solution, serves as

a means for tho approximate estimation of the pulla-

dium content of a precipitate composed of a large

proportion of palladium and of little platinum.
—T. H. P.

Hydrochloric acid; Detection of in the presenn

of hydrobromic and hydriodic acids. G. G.

Longinescu and G. Chaborski. Bui. Sci. Acad.

Roumaine, 1920, 6, 122—124.

The mixed salts are heated in a test-tube with a

mixture of ethyl alcohol and concentrated sulphuric

acid, an inverted funnel containing paper moistened

with silver nitrate being placed over the mouth cf

the test-tube. The hydrochloric acid evolved

together with a small amount of iodine is absorbed

by the silver nitrate, and when the silver chloride

is dissolved subsequently in ammonia the iodine

remains insoluble. The hydrobromic acid is decom-

posed partially and bromoethanes are formed. If

the heating is continued after all the hydrochloric

acid has been expelled, the bromoethanes and iodine

are evolved and may be collected by inverting a

moistened beaker over the mouth of the test-tube.

The beaker is then washed out with water and the

solution treated with chlorine-water after the addi-

tion of carbon bisulphide; w'hen sufficient chlorine

has been added the violet coloration due to the

iodine disappears and the brown coloration of the

bromine remains.—W. P. S.

Nitric acid; Detection of . G. G, Longinescu

and G. Chaborski. Bui. Sci. Acad. Roumaine,

1920, 6, 176—178.

When a nitrate is heated with a small quantity of

benzene and concentrated sulphuric acid, nitroben-

zene is formed, and this may oe detected readily by

its characteristic odour. If bromides or iodides are

also present, the odour of nitrobenzene cannot be

notic^ until after the mixture has been neutralised

with sodium hydroxide.—W. P. S.
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Gas; Apparatus for analysing . 0. Rohde,
A^r. to Aktiebolaget Ingeniorsfirma F. Egnell.

U.S.P. 1,374,391, 12.4.21. Appl., 29.1.17.

See E.P. 104,160 of 1916; J., 1918, 447 a.
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I.—GENERAL; PLANT; MACHINERY.

gas [Laboratory] apparatus for the generation of

a. formed by the action of liquids on solid

reagents. F. Hirsch. E.P. 161,681, 14.1.20.

Ihe apparatus consists of a reservoir, containing

the liquid reagent, connected through a tap with a

long tapering generating tower with a perforated

bottom constricted to a tube forming a tight con-

nexion with a receiver placed beneath it, into which

the spent liquor from the generating tower flows.

The receiver is furnished with a gas outlet at the

top and a spent liquor outlet at the base. The gas

is thereby caused to pass through the mass of the

solid reagent in the tower in order to reach the gas

outlet, and when the latter and the reservoir tap

are closed the further generation of gas ceases.

-G. F. M.

Gas analysing apparatus. Svenska Aktiebolaget

Mono. E.P. 138,355, 28.1.20. Conv., 29.1.19.

In gas analysing apparatus operated as described

in E.P. 16,561 of 1908 and provided with two or

more measuring vessels, synchronous analyses may
be carried out by arranging that the gas from only

j

one of the measuring vessels passes through the

remaining members of the apparatus, whilst the gas

from the other measuring vessels escapes to the
atmosphere.—J. S. G. T.

.inalysing gases; Apparatus for . R. H. Davis
and C. Rosling. E.P. 160,930, 30.12.19.

Apparatus lor analysing gases comprises a vessel

containing an absorbent of the constituent to be
determined, both ends of the vessel being in the
form of diaphragms such as are employed in aneroid
b.-irometer8. Gas is admitted to the vessel through
.1 valved inlet and the change of pressure due to
absorption of a constituent of the gas is traiismitted
by one of the diaphragms to a pointer moving over
a scale. The second diaphragm controls the entry
and exit of gas before and after analysis, and serves
to retain the absorbent liquid for subsequent
analyses.—J. S. 6. T.

Gas-analysing apparatus. 0. Rohde, and Svenska
Aktiebolaget Mono. E.P. 160,854, 7.8.19.

In apparatus in which two measuring vessels are
employed for measuring the volume before and after
absorption of various constituents, the first measur-
ing vessel is cooled by liquid flowing into its

interior, and the second by liquid flowing in a
helical coil surrounding the vessel. The liquid is

kept in circulation by means of a pump, and prefer-
ably a regulating vessel is inserted in the discharge
pipe so that the flow of cooling water may be
adjusted to about 3 to 5 drops per sec.—J. S. G. T.

(tiM-analysing apparatus. 0. Rohde, Assr. to
wenska Aktiebolaget Mono. U.S.P. 1,373,264,
29.3.21. Appl., 8.919.

Se* E.P. 160,854 of 1919 ;
preceding.
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Caldwell. Crushing and grinding apparatus.

13,272. May 10.

Collins. Furnaces for steam-generators, kilns,

etc. 13,842. Jlay 17.

Cross. Compositions for preventing corrosion

and removing incrustation in boilers etc. 13,636.

May 13.

Ingersoll-Rand Co. Devaporising and cooling.

13,814. May 14. (TJ.S., 5.6.20.)

Lloyd and Miller. Grinding or crushing machines.

13,564. May 13.

Lodge Fume Co., and others. 14,230-1. See XI.

Nitrogen Corp. Catalyst, and method of prepar-

ing same. 13,161. May 9. (TJ.S., 8.5.20.)

Rigby. Heating or cooling liquids or admixed

solids in evaporative etc. treatment. 13,206 , 5l.iy 10.

Techno-Clicmical Laboratories, Ltd., and Boberg.

Refrigeration, 13,253. May 10.

Wade (Union Trust Co,). Regenerative furnaces.

14,152. May 20.
,

Weddingen. Removing incrustation from boilers

and softening feed-water therefor. 14,147. May 20.

Complete Speclficaiionb Accepted.

17,331 (1917). Krause. Evaporising or cooling

solutions, emulsions, and suspensions, and produc-

tion of chemical reactions. (162,678.) May 19.

28,244 (1919). Hall. Grinding, crushing, or dis-

integrating machines. (163,064.) May 25.

29,488 (1919). Oathcart. Jlethod and apparatus

for drying. (162,705.) May 19.

31,&96 (1919). Soc. I’Air Liquids. Separation of

coiLstituents of gaseous mixtures. (136,837.)

May 19. ^

32,639 (1919). Mitchell. Apparatus for making

emulsions. (162,719.) May 19.

3212 (1920). Poore. See II.

4005 (1920). Engelke. Filtration of liquids.

(163,105.) May 25.
. , •

4267 (l920). Jlerz. Receptacles for use m con-

nexion with the crystallisation of solutions.

Production of
63.116.) May 25.

4729 (1920). Diip.irc and Urfer.

italysts. (140,061.) May &. /iroQ77 \

7408(1920). Bonsignon. Evaporator. (162,877.)

[ay 19.

7713 (1920). Mermaes. and Syndicaat Electrostaal.

lotary kilns. (163,175.) May 25.
. . ,

8485 (1920). Larsen, Burning watery materials

a kilns. (144,255.) May 25.

10 947 (1920). Losey. Apparatus for disin-

egrating fiiscil materials. (162,909.) May 19.

19 579 (1920). Martini u. Hiineke Maschinenbau

l.-G’. Protecting inflammable liquids from fire.

147,622.) May 19.
, .

20 626 (1920). Danhardt. Metallic niter for

eparating solids from gases, (148,795.) May 19.

26,941 (1920). Wettig, and Topf u. Sohne

Ipparatus for drying granular material. (163,244.)

day 25.
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II —FUEL; GAS: MINERAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.
Appmcations.

Atkinson. Combustion of fuel. 13,323, May 11.

BcTgh. Retorts for distilling shale etc. 14,153.

May 20.

Boardman, Madden, West, and AVcst’s Gas Im-
provement Co., Ltd. Destructive distillation of

coal etc. 13,633. May 13.

Booer. Materials for purifying acetylene.

13,180. May 9.

Dunstan and Thole. Trc.atment of petroleum

etc. 13,174. May 9.

Dunstan. Refining liquid hydrocarbons. 13,515.

May 12.

Fournier. Manufacture of artificial fuel. 13,246.

May 10. (Fr., 30.7.20.)

Kirke. Water-gas plants. 13,637. May 13.

Kirke. Combustion of fuel. 13,638. May 13.

Meikle. Vertical retort. 13,223. May 10.

Nitrogen Corp. 13,813. See VII.
Tarrant, and Tarrant, Ltd. Fuel blocks. 13,416.

May 11.

Torfverwertungsges. Treatment of raw peat.

13,277-8. May 10. (Ger., 22.6 and 6.10.20.)

Tulloch. Fuel, and production of gas therefrom.

13,508. May 12.

Complete Specifications Accepted.

20,598 and 25,103 (1919). Low Temperature Car-
bonisation Ltd., Davidson, and Armstrong. Dis-

tillation of coal etc. (162,684.) May 19.

2057 (1920). Goldschmidt and Migeon. See
XVIII.

2319 (1920). American Coke and Chemical Co.
Regenerative coke-ovens etc. (138,125.) May 19.

3212 (1920). Poore. Apparatus for carbonising
sawdust etc. and for treating gases and vapours
with finely-divided substances. (162,769.) May 19.

3860 (1920). Firth, Blakeley, Sons and Co., and
Blakeley. Gas purifiers. (163,095.) May 25.

55^ (1920). Glover, AVest, and West’s Gas Im-
provement Co. Vertical retort setting tor the
destructive distillation of coal etc. (163,150.)

May 25.

7180 (1920). Evans. Refining crude oil etc. by
distillation. (163,173.) May 25.

7181 (1920). Evans. Crude oil refining processes
and apparatus. (162,873.) May 19.

10,^5 (1920). British Thomson-Houston Co.
See X.

13,718 (1920). Sawtelle. Destructive distillation

of wood. (143,545.) May 25.

16,539 (1920). Lots. Burning pulverulent fuels.

(162,958.) May 19.

III.—TAR AND TAB PRODUCTS.

ApPLIC.4TIONS.

Adam, Galbraith, Shannon, and Siderfin. Manu-
facture of amines from phenolic compounds. 13,664.
May 13.

Plauson’s (Parent Co.), Ltd. (Plauson). 14,188.

See XX.
Complete Specifications Accepted.

27,221 (1919). Sasa. Manufacture of phthalie
anhydride. (140,051.) May 19.

79 (1920). Commin. Treating pitch. (162,727.)

May 19.

10,924 (1920). Tindale. Distillation of tars and
treatment of residual pitches. (163,199.) May 25.

IV.—COLOURING MATTERS AND DYES.

. Applications.

Barritt. Azo dyestuffs and intermediates.
13,764. May 17.

Farbenfabr. vorm. F. Bayer u. Co. Manufacture
of copper compounds of substituted azo dyestuffK
13,624. May 13. (Ger., 14.6.20.)

Johnson (Badische Aniliu- u. Soda-Fahr t

14,161. See XIII.

Complete Specification Accepted.

23,799 (1919). Pope, and Scottish Dyes, Ly
Production of colouring matters. (162,687.) May 19

V.—FIBRES; TEXTILES; CELLULOSE-
PAPER.

Applications.

Boyer. Treatment of fabrics, paper, etc. 13,509
May 12.

Eyrich and Schreiber. Removing ink from print
paper. 13,850. May 17.

Huraphrys. Treating flax, straw, etc. 14,175.

May 20.

Plauson’s (Parent Co.), Ltd. (Plauson). Ex.
traction of wood. 13,758. May 17.

Piauson’s (Parent Co.), Ltd. (Plauson). 14 187

See XVII.
Schiilke. Production of artificial multiple-fila-

ment threads from cellulose solution. 13,692

May 13. (Ger., 17.5.20.)

Schiilke. Production of wool-like yarns from
artificial threads. 14,033. May 19. (Ger., 20,5,20.)

Complete Specifications Accepted.

2120 (1920). Deuts. Celluloid Fabrik. Manu-
facture of cellulose compounds. (138,116.) May 19.

2995 (1920). Bouillon and Worms. Treatment
of cellulose filaments, threads, or films. (162,759.)

May 19.

3951 (1920). Courtaulds, Ltd., and Stakes.

Washing or otherwise treating with liquids artificial

filaments etc. (163,099.) May 25.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Applications.

.Ashworth. Dyeing-apparatus. 14,002. May 19.

Brandwood and Brandwood. Bleaching, dyeing,

etc. yarns wound in cheese form. 13,571. May 13.

Britton and others. 13,871. See XIV.

Complete Specifications Accepted.

32,733 (1919). Kershaw and Cole. Machines for

dyeing, mordanting, bleaching, etc. wool, slubbing,

yarn, etc. (162,720.) May 19.

3537 (1920). Arent. Fireproofing and/or water-

proofing treatment of materials. (138,641.)

May 19.

VII.—ACIDS; ALKALIS; SALTS; NON-
METALLIO ELEMENTS.

Applications.

Crosland. 13,676. See IX.
Gaillard. Manufacture of sulphuric acid.

13,210. May 10.

Harter and Oehlrich. Production of a contact

maas tor the catalytic synthesis of ammonia.

13,656. May 13.

Minami Manshu Tetsudo Kahushiki Kaisha,

Manufacture of anhydrous chlorides of alkaline-

earth metals. 13,290. May 10. (Japan, 15.5.20.)

Nitrogen Corp. 13,161. See I.

Nitrogen Corp. Preparation of gas mixtures

and ammonia. 13,162. May 9. (U.S., 8.6.20.)

Nitrogen Oorp. Production of hydrogen ana

ammonia. 13,812. May 17. (U.S., 14.5.20.)

Nitrogen Corp. Production of hydrogen fro®

hydrocarbons. 13,813. May 17. (U.8., 25.5.20.)
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Soc. Anon, de Prod. Ittiimiques Etabl. Maletra.

rv,ntiTiuou8 production of sulphates. 14,035.

Mav l9. (Pr., 25.5.20.)

Wilton and Wilton. Manufacture of sulphate

of
ammonia. 13,261. May 10.

Complete Specifications Accepted.

(1920). Edwards. Manufacture of arsenical

co^ouU. (162.747.) May 19.

65)6 (1920). EOi® (Foundation Oven Corp.).

Purification of ammonium salts. (163,162.) May 25.

1 3 579 0920). McKee. Manufacture of hydrogen

and 'zinc oxide. (163,210.) May 25.

17 453 (1920). Rohm. Production of a solid

non-hygroflcopic iron salt. (146,216.) May 19.

18,165 (1920). Collin A.-G. Discharging am-

monium sulphate from saturator baths. (145,781.)

May 19.

VIII.—GLASS; CERAMICS.

Applications.

Clark. Moulding and annealing glass. 13,346.

May 11. (U.S., 11.5.20.)

Fcldenheimer and Plowman. Treatment of clay.

13,172. May 9. .

Plauson’s (Parent Co.), Ltd. (Plauson). Refining

china clay cto. 14,189. May 21.

Wolf. Cementing procelain. 13,413. May 11.

IX.—BUILDING MATERIALS.

Applications.

Crosland. Kilns for calcining lime, cement,

plaster, ores, etc. 13,676. May 13.

Hildyard. Production of imitation wood. 13,504.

Rowse. Manufacture of roofing and building

materials. 14,234. May 21.

Whitby, Imparting a highly-glazed surface to

artificial stone. 13,251. May 10.

Complete Specefications Accepted.

20,130 (1919). Crawford. Manufacture of

bricks. (162,683.) May 19.

34,876 (1920). Alletson. Kilim for burning blue

or other bricks. (163,251.) May 25.

X.—METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Applications,

Ashcroft and Lacell. Treatment of ores etc.

13,605-6. May 13.

Ashcroft and Lacell. Production and purifica-

tion of lead. 13,607. May 13.

Booer, and District Chemical Co. Flux for weld-

ing or depositing metals electrically. 13,181. May 9.

Brunskill. Treatment to obviate rusting or

oxidation of iron or steel surfaces. 13,235.

May 10.

Crosland. 13,676. See IX.
James, and Star Electric Accessories, Ltd.

Casting metals of high melting-point. 13,783.

May 17.

Jones. Coating metal plates. 13,268. May 10.

Marino. Removing rust, grease, paint, etc.

from iron and steel. 14,164. May 20.

Minerals Separation, Ltd,, and Vautin. Treat-

ment of ores. 13,^3. May 10.

Smaill. Production of an alloy. 13,158. May 9.

Soc. d’Electro-Chimie et d’Electro-M4tailurgie.

Obtaining deposits of iron by electrolysis. 13,621.

May 13, (Fr,, 9.8.20.)
, .

Soc. d'Electro-Chimie et d’Electri^Metallurgie.

Obtaining metallic electrolytic deposits easily de-

tachable from the cathode. 13,622. May 13.

(Pr., 13.6.20.)

Complete Specifications Accepted.

19,028 (1919). Browning. Extraction of metals

from solutions or separation of metals. (162,682.)

May 19.

ffi,116 (1919). Lane and Williams. See XII.
32,,571 (1919). Storen and Johanson. Treat-

ment of poor iron ores containing w^eakly magnetic
or non-magnetic oxygen compounds of iron.

(162,718.) May 19.

22 (195)). Wright. Smelting or reduction of

iron ore. (162,725.) May 19.

3181 (1920). Eklund. Recovery of tin from
stanniferous waste products. (138,622.) May 19.

3594 (1920). Heraeus Ges. Vacuum melting and
refining of metals and alloys. (138,648.) May 19.

3672 (1920). Lang. Furnace for making iron

and steel. (162,808.) May 19.

3731 (1920). Heraeus Ges. Purifying and re-

fining iron. (138,^1.) May 19.

4001 (1920). McCaffery. Bessemerising iron.

(138,900.) May 19.

4100 (1920). Jackson (Forge Products Corp.).
High-.speed steel and process of forming and forg-

ing the same. (163, KX).) May 25.

10,835 (1920). British Tliomson-Houston Co.
(General Electric Co.). Tungsten alloys especially

for electric lamp filaments. (162,907.) May 19.

11,934 (1920). Electrolytic Zinc Co. of Austra-

.

lasia. Recovery of zinc by electrolysis. (156,792.)

May 25.

12,432 (1920). Vos. Alloys. (162,917.) May 19.

13,831 (1920). Knipp A.-G. Manufacture of

hard cast-iron articles. (143,554.) May 25.

15,645 (1920). Heraeus (les. Treating metal

used in the manufacture of parts of vacuum tubes.

(144,690.) May 25.

26,768 (1920). Kilby and Bacon. Recarhnr-

ising molten steel in an open-haarth furnace.

(162,994.) May 19.

XI.-ELEOTRO-CHEMISTRY.

Applications.

Booer and others. 13,181. See X.
Burgess Battery Co. Dry cell. 13,661-2.

May 13. (U.S., 15.5.20.)

Coley and Frampton. Regeneration of spent

dry ccUs. 14,149. May 20.

Garhutt. Electric accumulators. 13,398-9.

May 11.

Hancock and Hancock. Electric furnaces.

13,497. May 12.

Lodge Fume Co., Ltd., Lodge, and Stallard.

Electrical precipitation apparatus. 14,230-1.

May 21.

Nihlett. Apparatus for producing electrolytic

i
compounds. 13,192. May 10.

Nihlett. Primary and secondary batteries.

13,081. May 17.

Soc. d’Electro-Chimie et d’Electro-Metallnrgie.

13,621-2. See X.

Complete Specifications Accepted.

11,934 (1920). Electrolytic Zinc Co. See X.

13,671 192(3. Merrmann. Manufacture of

material for use as electrical insulator. (153,884.)

'

May 19.

XII.—FATS; OILS; WAXES.
Application.

Pineger. Detergent. 13,114. May 9.

Complete Specifications Accepted.

25,116 (1919). Lane and Williams. Treatment

of waste grease from tin works and other works.

(163,056.) May 25.

25,355 (1919). Williams and Moseley. Soaps,

polishes, etc. (162,691.) May 19.
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Xin.—PAINTS: PIGMENTS; VARNISHES;
RESINS.

Applications.

Anderson and Maclaurin. Preparation of syn-

thetic resins. 13,744. May 17.

Ivinson and Roberts. Enamel or varnish. 13,912.

May 18.

Johnson (Badische Anilin u. Soda-Fabrik). Pro-

duction of pigment colours. 14,161. May 20.

Lefebvre. Obtaining an oil having the chemical

properties of oil of turpentine. 13,160. May 9.

Complete Specification Accepted.

18,900 (1920). Jerone. IFaterproof paints.

(146,986.) May 19.

XIV.—INDL4.-RUBBER; GUTTA-PERCHA.

Application.
*

Britton, and Griffiths Bros, and Co. Prepara-

tion of rubberised fabrics and rubber goods.

13,871. May 17.

Complete Specifications Accepted.

16,560 (1920). Farrell Foundry and Machine
Co. Mixing or masticating rubber etc. (147,547.)

May 25.

18,915 (1920). Goodyear Tire and Rubber Co.

Manufacture of rubber products. (146,992.)

May 19.

19,585 (1920). Waltz. Recovering caoutchouc

and fabric from rubbered fabric. (147,628.) May 25.

XV.—LEATHER; BONE; HORN; GLUE.

Complete Specifications Accepted.

63 (1920). Melamid. Manufacture of artificial

tanning substances. (137,323.) May 19.

4080 (1920). Marks (Chicago Process Co.).

Liming and dehairing hides. (lS,109.) May 25.

XVI.—SOILS; FERTILISERS.

Complete Specification Accepted.

5100 (1920). Silberrad. Artificial manures.

(163,137.) May 25.

XVII.—SUGARS; STARCHES; GUMS.
Application.

Plauson’s (Parent Co.), Ltd. (Plauson). Sac-

charification of wood and like cellulosic materials.

14,187. May 21.

Complete Specification Accepted.

19,707

(1920). Aumann. Preparation of sugar

beets suitable for making marmalades, extracts,

wines, beers, etc. (147,713.) May 19.

XVIII.—FERMENTATION INDUSTRIES.

Application.

Bryant. Aeration of brewers’ wort etc. 13,924.

May 18.

Complete Specifications Accepted.

2057 (1920). Goldschmid and Migeon. Treats

ment of peat, ^stillers’ wash, etc. (162,738.)

May 19.

19,707

(1920). Aumann. See XVII.
22,102 (1920). Bensley. Portable dry yeast.

(162,978.) May 19.

XIX.—FOODS; WATER PURIFICATION;
SANITATION.
Applications.

Baker, and Fluorescent Materials, Ltd. Charg-
ing water etc. with radium emanation. 13,873.
May 17.

Pennell. Filtration of^rbid water etc. 13 in
May 11.

’ "
Prentice and Stevenson. Sterilisation of niiii,

etc. 13,537. May 13.
‘

Weddingen. 14,147. See I.

Complete Specifications Accepted.

2972 (1920). Kopjpers Co. Purification nf

liquids. (139,159.) May 25.

8229 and 8330 (1920). Wood. Food cotnposi

tions. (140,482-3.) May 19.

19,707

(1920). Aumann. See XVII,

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Applications.

Chem. Fabr. vorm. Sandoz. Manufacture of a
new preparation of hexamethylenetetramine
13,981. May 18. (Switz., 12.6.20.)

Dreyfus. Manufacture of organic products
13,472. May 12.

Hoffmann-La Roche u. Co. Manufacture of

soluble double compounds of l-Bllyl-3.7-dimetlivl.

xanthine. 13,674. May 13. (Switz., 2.7.20.)

Hoffmann-La Roche n. Co. Manufacture of

l-allyl-3.7-dimethylxanthine. 13,675. May 13,

(Switz., 2.7.20.)

Lefebvre. 13,160. See XIII.
Mills. Blood coagulation mediums. 13,276,

May 10. (U.S., 6.5.20.)

Plauson’s (Parent Co.), Ltd. (Plauson). Mann,
facture of ichthyol oil and ichthyol preparation!
etc. 14,188. May 21.

i Soc. Anon, de Prod. Chim. Etabl. Maletra. Pro-

I duction of acetaldehyde from acetylene. 14,049,

May 19. (Fr., 15.6.20.)

Soc. Chim. des Usines du Rhone. Compressed
vanillin. 14,244. May 21. (Fr., 17.2.21.)

Complete SPBcmcATioNs Accepted.

16,211 (1920). Badische Anilin- u. Soda-Fabrik.

Manufacture of urea. (145,060.) May 25.

31,000 (1920). Penfold. Manufacture of serum

from animals. (1.54,886.) May 25.

XXL—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Applications.

Carailler and Hay. Manufacture of multicolour

screens, films, etc. for natural colour kinemato-

graphy etc. 13,637. May 13.

Christensen. Multicolour screens for photo-

graphy. 13,524. May 12. (Denmark, 15.5.20.)

Lage. Production of coloured photographs.

14,031. May 19.

XXII.—EXPLOSIVES; MATCHES,

Complete Specification Accepted.

27,032 (1919). Brock and Butt. Pyrotechnics,

matches, percussion caps, fuses, etc. (162,697.)

May 19.

XXIII.—ANALYSIS.

Application.

Dale. Apparatus for analysis and recording of

gases. 13,447. May 12.

CoMPLKlE SpEOTPIOATIONS ACCEPTED.

4228 (1920). Fairweather. Gas calorimeters.

(162,826.‘. May 19.

20,902 (1920). Arndt. Gas-analysing apparatus,

(148,998.) May 19.
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I.-<JEMEBAL; PLAHTj MACHIME8Y.

T>^r.irriive linings and coverings for chemical plant,

f S^Lr. Chem.-Zeit., 1921, 45, 315-316.

\fnsT of the coverings in use for protecting chemical

I t present some disadvantages, and some have a

•irv limted application. Metallic coatings applied

Mlvanically have a short life owing to their thin-

and porosity. Sheet metal linings cannot be
'

j vBcnum plant, as the air between them
“

d the walls of the vessel tends to loosen them
;
on

ihe other hand, a homogeneous layer of lead is satis-

factory in many cases. Coating vessels with paints

nr varnishes is not successful when these are subject

to mechanical friction from stirrers etc. or to raised

temperature. Enamelled apparatus has frequently

considerable durability, but its liability to chip is a

drawback. Earthenware linings have found an

extensive use, especially with acids, and the sections

are sometimes applied in double layers, or after

nrevious coating with lead; objections to the um
of this material are its thickness, which materially

reduces the capacity of vessels, and the tact that

it cannot be us^ for lining tank covers, or for such

purposes as in heating coils, where it is liable to

fracture. Thin glass plates have been found to be

very rekstant and in many ways superior to

earthenware, inasmuch as they may be us^ for

covering parts of apparatus and also for lining

jacketed vessels, for which earthenware is unsuit-

able owing to its thickness. Glass linings are not

liable to fracture by sudden changes of tempera-

ture.—W. J. W.

Humidify control ly means of sulvhurK actd solu-

tions, with critical compilation of vapour pres^e

data. R. E. Wilson. J. Ind. Eng. Chem., 1921,

13, 326-331.

The use of sulphuric acid solutions of definite im-
position affords the most convenient means of ot
tainlng atmospheres of known humidity ;

the air is

bubbled through three successive vessels containing

sulphuric acid of the necessary strength. The acid

in the firet vessel usually needs changing when its

volume has altered by 3—4%. A graph is^ given

showing the strength and gravity of sulphuric acid

solutions which will give any desired humidity to

air
;
for instance, reference to the graph shows that

a relative humidity of 50% at 25° C. is obtained

with 43'4% sulphuric acid (sp. gr. at 25° C., 1"329).

Formulae are also given for calculating the vapour

pressures from one temperature to another when it

is desired to employ other temperatures than those

shown on the graph.

—

Vi. P. S.

Patents.

Cooling viscous liquids; Process for and
apparatus therefor, Soc. des Condenseurs Delas.

E.P. 142,454, 19.4.20. Conv., 30.4.19.

The viscous liquid (e.g. heavy oil) flows in the form

of threads through suitable nozzles on to a vertical

series of water-cooled pipes, the oil spreading over

the whole surface of the pipes but re-forming into

drops or threads upon the underside and dropping
upon the next pipe. In order to ensure that there

shall be no mixing of the liquid and the cooling

water as a result of leakage, the header plates sup-

porting the tubes at each end may be double, with
a space between.—B. M. V.

EJecfrtcol gas purification. Metallhank u. Metal-
lurgische Qes. A.-Q.» and J. E. Lilienfeld. E.P.

145,477, 21.6.20. Conv., 8.8.18.

The generation of ions iu the electrical discharge
IS increased by the use of pulsating undamped
direct current voltage, the frequency of pulsation

I

I

i

I

ranging from 250 to 1500 cycles per sec., and the
number of cycles being adapted to the capacity of
the high tension circuit, so that the pulsations are
not smooth^ out by the capacity of the circuit. The
pulsating direct current voltage is suitably obtained
by superimposing upon a constant direct current
voltage an oscillation of a considerably greater
frequency than that of the usual technical alternat-
ing current.—J. S. G. T.

Disintegrators or pulverisers. J. Br.sy. E.P.
148,551, 10.7.20. Appl., 28.2,19.

In a Carr’s disintegrator, to prevent accumulation
of partly ground - material in the fine grinding
chamber, the faces o." the outermost ring of percus-
sion members are inclined to throw the material
inwards, the faces of the next ring of percussion
members being oppositely inclined. In addition
to the screens in the grinding track others may be
arranged at the side thereof and a current of air

used bo draw out the finely ground material.

—B. M. V.

Centrifugal machines. P. T. Sharpies. E.P.

148,753, 3.7.20. Conv,, 30.7.19.

The material is fed to, and solids discharged from,

the howl through an axial hole in a boss at the

bottom. The boss and the bowl are steadied by a

drag-bearing permitting slight radial movement
and contained in a conical plug easily removable

from the outer casing of the machine. The plug

also contains means for lubrication of the bearing

and a nozzle for introducing the material upwards
through the bottom.—D. M. V.

Centrifugal separator. E. D. Gray, Assr. to

Standard Oil Co. of California. U.S.P. 1,375,506,

19.4.21. Appl., 2.9.20.

The top of the bowl, forming a closed chamber, is

provided with a peripheral pocket. An axial inlet

pipe enters near the bottom of the chamber, and a

substantially axial outlet pipe leads from a point

above the pocket. An outlet from the top of the

bowl near its outer edge leads to a chamber form-

ing a casing around the bowl.—H. H.

Acid-gas or similar substance mains; Pipe con-

nections for . P. L. Pfannenschmidt. E.P.

149,684, 31.7,20. Conv., 31.7.19.

To avoid destruction of the jointing-material of

horizontal mains by condensed acid, one pipe end

extends beyond the jointing material into an

enlarged part of the other pipe from which the oon-

densed acid may be removed. Two similar pipe

ends may be symmetrically fitted within a connect-

ing piece jointed to each and formed with an

enlargment for collecting the condensed acid.

Filters. .T. Miller, and G. Fletcher and Co., Ltd.

E.P. 161,993, 5.5.19.

A FixTEB as described in E.P. 158,387 (J-., 1921,

203 a) is provided with a stop-cock at the bottom

to remove sediment while the filter is in_ operation

and with another cock, preferably leading to the

outlet trunnion, through which the residual filtered

liquor in the filter can be removed before opening

the filter to change the filtering medium. (Refer-

ence is directed, in pursuance of Sect. 7, Sub-sect.

4 of the Patents and Designs Acts, 1907 and 1919,

to E.P. 23,585 of 1895.)—B. M. V.

filters; Production of very fine [ultra-] •——. E.

de Haen, Chem. Fabr. “ List,” G.m.b.H. G.P.

334,063, 27.1.20.

N the preparation of ultra-filters by deposition

rom a colloidal solution upon a supporting layer,
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which may contain a coagulating agent, the
colloidal solntion (collodion) is treated with a coagu-
lating agent (water) before it is poured on the sup-
porting layer (filter paper). The permeability of
the filter will vary according to the amount of water
added and according to the vapour, pressure of the
water; addition of hygroscopic substances such as
calcium chloride or glycerin has a favourable influ-
ence on the quality of these ultra-filters.—J. H. L.

Filter pidpj Process and apparatus for washing
. E. Steuer. G.P. 334,113, 17.6.19.

Th* pulp is subjected to. the action of water which
has been charged under pressure with air or gas.
The gSE in escaping from solution, loosens the
fibres and carries them to the surface. The “ gas
emulsion ” may be produced chemically, e.g., by
the action of acids on suitable substances below, in,

dr above the filter pulp. The apparatus comprises
a vessel provided with a perforated false bottom
and divided ducts below the latter connected with
a pressure vessel in which the washing liquid is

saturated with air or gas.—J. H. L.

StUU [; Entrainment separator for ^]. A. Philip.

E.P. 162,000, 16.9.19 and 29.1.20.

A SEPABATOB for entrained liquid consists of u
number of frusto-conical plates placed close to-

gether, with their small ends downwards, in the
vapour space of a still, so that any entrained liquid

will be caught on the surface of the plates and run
back into the distilling liquid. The separator is

f

iroyided with a conical or domed roof so that any
iquid which condenses after passing the separator
will be led to a gutter and thence outside the still.

The device is specially suitable for mineral oil

stills.—B. M. V.

Prysr. B. B. Ayres, Asei. to Proctor and Schwarts
lae. U-S-P. 1,376,244, 26.4.31. Appi., 27.5^

’

A CAamo is divided into a heating and two dryino
compartments, and a fan situated in one of tW
latter circulates air thrEHigh all three cemnart
nients.—B. M. V.

Drying kUn. S. E. Cornish, Asar. to H H
Plummer. U.8.P. 1,376,319, 26.4.21. Apnl'
20.1 .20 .

'
'

A KILN is provided at one side with fans which
direct air through flues to pmnts on the opposite
side of the kiln intermediate between the inlets to
the fans, so as to create a eoniinuons circuitous
movement of air in the kiln.—B. M. V.

Dryer; Column consisting of separate cells

G. Zimmermann. G.P. 333,943, 5.7.17.

In a column dryer consisting of a nnnher of cells

each of which is connected with the one below it

by a funnel-shaped constriction, the walls of the
colls are provided with oblique eqrenings for the
current of air which traverses the cells. The
descending material travels only very slowly in the
cells themselves, and owing to the wide openings in

their walk the transverse air currents have a rela-

tively small velocity and encounter only small
resistance.—J. H. 1.

Fire-extinguishing composition. P. A. Crosby,
R. R. Matthews, and R. B. High, Asers. to

Roxana Petroleum Co. TJ.S.P. 1,376,779, 26.4.21
Appl., 8.8.19.

Tub constituents of the composition are sodium
bicarbonate, a phosphoprotoin, and water.

—B. M. V.

Liquids and gases; Apparatus for hringing

into intimate contact. W. C. Holmes and Co.,

Ltd., D. M. Henshaw, and J. l^ittell. E.P
162,166, 1.4.20.

In a scrubber consisting of a number of brush rings

secured hack to back in pairs to a series of discs

rotating between other fixed discs and dipping into

the washing liquid, the rotating discs are per-

forated between the brush rings and the shaft, and
passages are formed through the fixed discs altern-

ately within and without the brush rings. The gas

current splits into two streams which pass through

the brushes of each pair in the same direction and
through adjacent pairs in opposite directions.

—B. M. V.

Separating floating and other impurities in sus-

pension from liquids; Apparatus for . C. G.

Petree. E.P. 162,206, 4.6.20.

The liquid to be treated, e.g., defecated sugar

juice, is delivered tangentially uiwn a gallery sur-

rounding a central circular hole in the cover of a

conical settling vessel and flows through the hole

into a cylinder extending from the cover beneath

the surface of the liquid in the ves^l. This cylinder

is provided with an opening near its upper end for

the escape of liquid, which is thereupon directed

by a volute wall along a path of considerable length

to a senm deflector and an overflow for the clear

liquid. The senm is intercepted by a plate extend-

ing above and Mow the surface of the liquid and is

directed by mechanically-actuated blades to an

outlet.—H. H.

Drying' finely divided materials. H. F. Chappell

H.8.P. 1,375,080, 19.4.21. Appl., 14.11.18.

The material to be dried is fed on to one end of a

travelling platform which is enclosed in an outer

chamber. Heating gases which pass through a flue

under the platform provide the necessary heat for

the drying operation.—fft A. K.

Catalytic material [nickel']; Process of mafcittj

. 8. Drucker, and W. Sleek, jun. U.S.P.

1,375,368, 19.4.21. Appl., 7.11.19.

Nickel carbonate is precipitated from a nickel salt

solution, washed, mixed with a powdered inert nott-

reducible material, and the mixture dried without

calcining and reduced in an atmosphere of

hydrogen.—H. H.

Alcohol and ether [vapours] from admixture with

air; Process for the recovery of — . E. Bind-

schedler. U.S.P. 1,376,069, 26.4.21. Appl., 2,8.20,

Alcohol is removed from the mixed vapours by

intimate contact with water, and ether absorbed

from the residue by means of concentrated sulphuric

acid.—J. 8. G. T.

Tube evaporator; Botary . A.-G. der Cheni-

ischen Produkteu-Fabiik Pommerensdorf. G.P-

333,304, 22.12.17.

To avoid vibration, and failure of the driving gear,

a tube evaporator is placed eccentrically in its lire

chamber, and is so arranged that its weight u

equally distributed on both sides of the drive.

-W. J. IV.

Separation of small quantities of materials iron

liquids and gases. H. Bechhold. G.P. 335,303

31.8.18.

Solid impurities are removed from a liquid or ga

by adsorption on a suitable medium, such as char

coal or fuller’s earth, provided with a coating »

insoluble material which enters into combinatioi

with the impurities to be removed. For example

air is freed from chlorine by filtration throug

charcoal coated with 2% of mercury.—C. I.

Gas-mixtures; Separation of by means of «

internally heated column, 6. Petzel. G.i

335,115, 10.4.14.

The column is fitted with an internal heating coi
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TLe higWy compressed gas mixture, e.g., air, before

Entering the coil, is allowed to expand to the

nvessure suitable for operating the column, the cold

Soduced by the expansion serving to cover the

losses through radiation etc.—C, I.

p,dmriser mills. Fuller-Lehigh Co., Assees. of

J W. Fuller. E.P. 145,497, 21.6.20. Conv., 1.6.18.

Sec U.S.P. 1,345,082 of 1920; J., 1920, 564 a,

Vtniration of gaa mixtures; Process for the .

Petael. E.P. 148,302, 9.7.20. Conv., 9.4.14.

See G.P. 335,115 of 1914; preceding.

v^nnmtina suspended matter from liquids; Process

and aviaratus for . A. F. Meston. E.P.

162,390, 28.1.20.

See U.S.P. 1,334,160 of 1920; J., 1920, 355 a.

Grinding-mills [; Open-pan for grinding flint,

china stone, and other materials. W. F. Malkin.

E.P. 162,481, 8.3.20.

Protecting walls of reaction vessels. E.P. 140,083.

See VII.

Itemoving dust from gases. E.P. 147,020. See X.

11A.-FUEL; GAS; HIKEKAL OILS AHD
WAXES.

'ompleie gasification; Experiments in . F. H.
Kobinson. N. Eng. Gas Managers’ Assoc., 6.5.21.

Gas World, 1921, 74, 368—371.

ixPEBiMENTS Were carried out at Harrogate on a

attery of eight retorts, 14 ft. long by 22 in. by

6 in., with a water-gas generator at one end, the

'hole installation being accommodated within the

rch of the retort-bench. Ihe ends of the retorts

n the charging side had the ascension pipes con-

ected in the usual way, whilst the other ends

erminated in a chamber above the generator,

’rimary and secondary air could be admitted or

hut off simultaneously by means of a piston valve

^hich was also connected with the steam jet, the

team supply to the blowing engine, and the stack

alve, so that only one movement was necessary to

hange from “ blow ” to “ run,” or vice versa,

luring the run, the water-gas passed from the

'enerator into and through the retorts and away
o the ascension pipes, the beat of the hot gas being

bus utilised. The coke was discharged from the

'arions retorts in turn to the generator. A thin

ar, ap. gr. 1'12, was obtained, which yielded water
>2%, light oils to 170° C. r6%, 170°—230° 3-4%,
!30°—270° 13-8%, 270°—300° C. 7-2%, and pitch

i8'8%. It was entirely free from separated

laphthalene even on standing overnight. The
;oal used was a mixture of Yor^hire and Durham
wntaining 2’87% of moisture, and (on a moisture-
ree basis) 29‘^% of volatile matter, 57*00% of

ixed carbon, and 13*50% of ash. The setting was
lonnected with the foul mains in the retort house
50 that the hot water-gas could be enriched with
be lighter hydrocarbons from the tar vapour
berein. The gas produced contained, in one case,

0, 0*2%, illuminants 1*4%, CO 18*9%,
CH, 17*42%; H. 39*26%, and N. 14*42%, and had a
jWorifio value of 396 B.Th.U. per cub. ft. (gross).

5;“® average CO content over a long period was
whilst the CO, content was 5*8% and the

lalorific value was 3^ B.Th.U. per cub ft. The
total efficiency of the process as determined on
three occasions was 70*3%, 73*3%, and 82*6% re-
Pectively, values which are very close to the figures
mentioned in the Clerk-Smithells-Cobb report of
1919.—A. 6.

Producers for the gasification of natural fueU with

recovery of the by-products. H. Koshmieder.
Brennstoff-Chem., 1921, 2, 134—135, 150—152.

Tukee separate zones may be distinguished in a

producer using natural fuels such as wood and peat,

viz., the upper zone in which moisture is driven off,

the middle zone in which the fuel is destructively

distilled, and the lowest zone where the coke is

burned. The capacity and height of the producer

for most efficient working depend upon the nature

of the fuel, and the rate at which it passes through

the producer. The variations in the size of the pro-

ducer required with wood, peat, lignite, and coal are

discussed with a view of showing the most efficient

dimensions for each type of fuel. The advantages

of carbonisation are also discussed for certain fuels.

—W. P.

Gas purification. "W. A. Dunkley and C. E.

Barnes. Gas J., 1921, 154, 27—29, 148—150,
204—205, 266-268, 381—382.

I.N a co-operative research carried out by the Illinois

State Geological Survey Division, the Engineering
Experiment Station of the University of Illinois,

and the U.S. Bureau of Mines sixteen gas plants,

comprising nearly all the medium-sized plants of

the State, including the suburban plants at

Chicago, were inspected. Low-sulphur Eastern gas

coals were being used in practically all the coal gas

plants inspected. The average II,S content of the

gas entering the purifiers was 250 grains per 100

cub. ft. Six of the eight straight water-gas plants

w*cre using low-sulphur coals for generator fuel.

The average H,S content in the unpurified gas in

these plants was 140 grains per lOO cub. ft. Tar
was found in appreciable amounts in the gas enter-

ing the purifiers in nearly all the plants inspected,

and the spent oxide from all the plants contained

some tar (6*9% in that from water-gas plants and

3*6% in that from mixed gas plants). Tar seemed

in some cases to be responsible for low sulphur

absorption. The spent oxides from mixed gas

plants contained, on the average, 37*4% of sulphur,

whilst those from straight water-gas plants con-

tained 21*7%. Revivification in situ was practised

by most water-gas plants, but by few mixed gaa

plants, and only one plant revivified in the off box.

Little trouble was reported in this plant, and the

operating cost was low. Though several purifying

installations are arranged [or reversible gas flow,

or for rotation of boxes, little effort seems to be

made to realise the fullest advantage of such

arrangements. In very few cases were records kept

of the performance of particular batches of oxide,

and there was a lack of systematic testing of the

purifiers to determine the performance of a batch

of oxide Total purification costs for 1919 varied

from 0*5 c. to 2*2o c. per 1000 cub. ft. of gas

purified The authors recommend the establish-

ment of simple but regular testing routine, to-

gether with better purification records, and the

analysis of fouled oxides for sulphur and tar. In

several cases coals of higher sulphur content could

be used it existing i^uipment were rearranged and

made more flexible in operation. A. G.

Benzene hydrocarbons; Determination of in

coal gas and coke-oven gas. A. Kneger. Z.

angew. Chem., 1921, 34, 192.

The paraffin method for the absorption of benzene

hydrocarbons still remains the best practical

method tor their determination in coal gas etc.,

and the bad results recorded by Berl and others

(j 1921, 289a) are due to incorrect methods of

niirking, particularly the use of an insufficient

amount of absorbent paraffin. Further improve-

ments in this method are attained by removing the

last traces of water from the gaa by means of

carbide, and by using a freezing mixture instead
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of ice. The new method nsing activated carbon
offers no advantage over the paraffin method either

in point of accuracy or time required.—G. P. M.

Petroleum; Determination of chloride! in .

B. K. Matthews. J. Ind. ^g. Chem., 1921,
13, 325—326.

Five hundred c.c. of the oil is mixed in a cylinder
with 125 c.c. of acetone, 1375 c.c. of water ia added,
and the mixture shaken carefully to avoid the
formation of an emulsion. When the water-acetone
layer has separated, about 400 c.c. ia drawn off,

filtered, and the chloride titrated with Ny20 silver
nitrate solution.—W. P. S.

Paraffin; New development! in the separation of
from lignite tar and iti diittUata. F.

Seidenschnur. Brennatoff-Chem., 1921, 2, 49—51,
73—76, 81—86.

The method in general use at present consiste in
distilling the tar with the use of steam or vacuum
and chilling the dried distillate oils. The wax that
crystallises ia removed by filter-pressing and sub-
mitted to a process of “ sweating.” A final treat-

ment with sulphuric acid and decolorising earth
may be employed. The process is very expensive in
labour and materials. So tar the principal objects
of the industry have been the production of wax,
the expressed oil being used as fuel, but recently
this oil has served as a source of lubricating oil,

large amounts having been used during the war.
One method that has been suggested for separating
the wax consists in boiling the distillate oils with
alcohol, the wax being preferentially soluble and
crystallising from the alcoholic solution on cooling.

The separation ia, however, very imperfect, the
wax containing much oily matter. A number of

patents have been taken out for the application

of the Kdeleanu method, since liquid sulphur
dioxide ia a fairly good solvent for unsaturated
and aromatic compounds, the paraffinoid com-
ponents remaining undissolved. By the addition

of aqueous pyridine or pyridine bases to lignite tar

the paraffin is first precipitated, and subsequently
other oils, the tar acids remaining dissolved in the
aqueous pyridine, and being finally recovered by
dmtitlation. Erdmann has found that the addition

of two volumes of acetone in conjunction with
moderate chilling precipitates the paraffin almost
completely. In all these cases the neutral oils,

freed from paraffin, may be used as lubricating oils.

The author has found that certain mixtures of

alcohol and benzol are quite as effective as acetone
in precipitating the wax, hard and soft paraffin

being capable of preparation in one operation
;
the

mixture is, moreover, sufficiently non-volatile to
obviate the losses involved with acetone. A number
of experiments at 0° and —20° C. with acetone and
with alcohol-benzol show the solubility of paraffin

wax in these liquids and the quality of the wax pre-

cipitated by them. The apparatus and method of

procedure adopted for working up considerable

quantities of lignite tars into wax and lubricating

oils are described.—A. E. D.

Vaseline ond paraffin; Action of oxidising agents
on . A. Langer. Chera.-Zeit., 1921, 4S, 466.

Investigations in regard to the conversion of hydro-

carbons into fat^ acids were made with vaseline

oil, vaseline, and liquid and solid paraffin, using
oxidising agents such as potassium permanganate
in acid and alkaline solution, sodium hypochlorite
and permanganate, manganese dioxide and hydro-
chloric acid, and nitric acid. When a mixture of
yellow vaseline oil and concentrated sodium hydr-
oxide siffution was treated for a few days with
permanganate, a supernatant oil was obtained and
a residue which was dissolved in dilute sulphuric
acid. TOe oil from this residue was only slightly
soluble in sodium carboij^te or hydroxide solution;

when heated with concentrated sulphuric acid jt

gave a black crystalline mass and evolved sulpin-
dioxide. It was insoluble in most solvents. Oxidj.
tion with permanganate and sodium hypochlorite
solution gave no better results. Liquid paraffin be-
haved in a similar manner to vaseline oil, whe^
treated with alkaline permanganate. 'WLei,
oxidised with acid permanganate solution, undis.
solved manganese hydroxide remained

;
the residue

after filtration was dissolved in hydrochloric acid
and yielded a soft resin. The oxidation product
from solid paraffin is of the nature of a salve

; viffi

i
litharge it forms a lead salt which is' soluble in

i ether. From vaseline a hard and a soft resin are

j

produced, the latter containing no substances of an
acid character

;
the yield of saponifiable matter is

smaller than with vaseline oil, nor does the product
form soluble lead salts as is the case with the product
from solid paraffin.—W. J. W.

Patents.

Fuel and method of producing same. L. W Bates
U.S.P. 1,375,811, 26.4.21. Appl., 22.1.20.

Asphalt and free-carbon particles in a liquid hydro,
carbon are stabilised by mixing “coal distillate or

an equivalent peptising substance ” with the hydro-
carbon and “ blending the components and simul-

taneously peptising the particles with heat treat-

ment between normal temperature and 95° C.”
—L. A. C.

Peat and similar material; Manufacture of Iri-

queites from . 8. HenJein and A. Hopf.

G.P. 332,890, 27.11.19.

The material is first passed through an extrusioa

press to ensure mixing of its various layers, and it

then subjected to a high pressure to remove

mechanically combined water, after which it ii

ground and passed through a rolling mill at a

: temperature of 200°C., by which means the moisture

i
is reduced to a small Mrcentage. The pasty

I

m-aterial obtained may be again pulverised or

I

briquetted without further treatment.—W. J. IV.

Pulverulent fuels; Method of and means forburnin}

. B. S. Walker. E.P. 139,158, 28,1.20.

Conv., 15.2.19.

The powdered fuel is fed into the combustion

chamber in a thin vertical stream of curtain-like

formation, and its combustion occurs as a reverting

flame from which the ignition of the entering fuel

is maintained. The supply of air for oombustionie

directed into the chamber from below, so that asl,

in falling from the combustion zohe, is cooled and

slagging is thus avoided. The feed device for tke

fuel consists of a nozzle with a horizontal slot ei-

tending transversely across the chamber.—A. G.

Coking plants. Gewerkschaft Emecher-Lippe, anJ

H. Heyn. E.P. 153,313, 2.11.20. Conv., 3.11.19

The glowing coke is cooled by the circulation »f

inert gases through the mass, the gases imparting

their heat to a heat-interchange system, e.?-) *

steam boiler and teed water heater. For examp»i

the coke is loaded into travelling cars which art

i
connected with a blowing system by means of wtu®

flue gas is blown through the hot coke, and the id

gases are then passed through two feed water

heaters and a steam boiler, travelling on a eu

which is capable of running along the discharge si®

of the coking plant.—^A. G.

Coke ovens. J. Marr, and The Coke Oven CoH'

structieu Co., Ltd. E.P. (a) 162,045 and (w

162,236, 16.1.20.

(a) In a coke oven of the type having two
borizontal heating fines side by side in each dindioS

wall between the retorts, an inlet conduit for W
air is provided at the front end of one such flue- *
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inlet is connected with the conduit, and hori-

ntal ports lead from the other end of that flue

f the other fine in the same diiriding wall, a second
“ supply Iming connected with the ports, whilst

f conduit at the front end of the second flue leads

m a discharge conduit for the products of combus-

tion The flues have longitudinal horizontal parti-

tions extending from the conduit at the front right

to the back of each flue. Ports at the rear ends of

the flues afford communication from each of the

snaces between the partitions in one flue to the

spaces at the same level in the return flue. Each

space has a gas inlet at the rear end of the flue.

Either of the two conduits at the front ends of the

two flues acts as the inlet, as desired, and both the

conduits are provided with gas inlets. The con-

duits at the front ends of the two flues, one on

each side of each retort, are connected with a single

sole channel running longitudinally below the retort

for its wMe length, with or without a preliminary

gas admission at the rear end of the sole channel.

<b) The retorts have horizontal heating flues in the

walls and regenerators below the retorts, each com-

municating with the adjacent ends of two flues, the

next adjacent regenerator on each side communi-

cating with the other end of one of the above-

mentioned two flues and also with the adjacent end

of the next flue. Alternate regenerators are em-

ployed for the supply of the air and for the exhaust

of the waste gases, two transverse main flues com-

municating one with one set of alternate regenera-

tor chambers and the other with the other set.

Means are provided for establishing communication

between either main flue and either the chimney

or the atmosphere, so that the flow of the heated

gases through the flues may be rever^. l^u-
perator passages are provided in which partially

cooled burnt gases issuing from the regenerators are

utilised for preheating the comhustiblo gas by con-

duction of heat through the walls. One or more addi-

tional compound flues are provided with passages

for the gas to be heated and for the hot burnt pro-

ducts, conduits affording communication between
the passages for burnt products at one end of the

said compound flue and the chimney and between
the other end of the compound flue and the main
transverse flues. In the compound flue, passages
for gases extend longitudinally through the flue

and are built up of blocks, each containing one or
more vertical porta which extend transversely to

the direction of the passages and baffles to direct

the gases passing through the ports to and fro across

the longitudinal passages.—A. G.

Gat-producer.* G. E. and G. M. 'Williams. E.P.
162,455, 21.2.20.

Am and steam are introduced as a circular blow
through an annular hollow chamber, surmounted
and overhung by an annular water-cooled casing.
This directs the blast into the centre of the pro-
ducer, and the cooling prevents clinker adhering.

Solid and gaseous fuel; Process and planf for the
continuous production of with by-product
recovery. H. Nielsen and J. R. Garrow. E.P.
162,459, 23.2.20.

One of a battery of gas producers is supplied with
just sufficient fuel to produce such a quantity of
gas that the sensible heat of the gas is suffici nt to
^rbonise the charge in a retort at a low tempera-
ture. The mixture of producer gas and gas from
the retort is treated to separate the low-tempera-
.

re volatile oils, and is then mixed with the remain-
tog producer gas from the other producers of the
nattep' and treated for the recovery of ammonia

^ sulphate. The retort is of the revolving type,

c rj'c 1
construction as to provide sufficient

eoiiu fuel for use in all the producers, a measured

quantity being fed to the producer which generates
the gas employed for heating the material in the
retort.—^A. G.

Hydrocarbon vapours or gases; Process for genera-
ting and utilising . J. P. Kendall, Assr. to
Kendalite Co., Inc. U.8.P. 1,376,100, 26.4.21.
Appl., 14.3.18.

To prevent accumulation of carbon deposits in a
hydrocarbon vapour generator for intermittently
operated burners, barium oxide is heated in the
generator in the presence of air until partially
converted into barium peroxide. A hydrocarbon
liquid containing an oxidising agent is then
charged into the generator and the heating is
continued to vaporise the liquid and convert a
further portion of the barium oxide into peroxide.
The vaponr is burnt outside the generator to
continue vaporisation and to convert the barium
peroxide into oxide with simultaneous oxidation of
any carbon deposits. As the apparatus cools, a
portion of the barium oxide is reconverted to
peroxide.—L. A. C.

Gas producers with inner distillation chamber;
Packing for . F. Siemens. G.P. 330,278,
30.6.17.

In a gas producer provided with separate outlets
for the products of distillation and gasification and'
with a rotating distillation chamber, loss of gas on
the one hand or admixture of air with the gas on
the other band, in the event of defective packing,
is prevented by enclosing the joint between tho
rotating and fixed parts of the apparatus in a
chamber filled with the gases generated in the
lower part of the apparatus. The gases from the
upper part of the apparatus pass out through an
annular space between the charging device and the
rotating distillation chamber.—L. A. C.

Gas-producer. R. Bergmans. G.P. 330,728, 1.1.19.

The space below the hearth of a gas producer is

divided into two compartments by means of a parti-

tion. Into one of these, below the combustion
chamber, the air for combustion is introduced,

whilst the gases from the combustion chamber are

passed into the second compartment, which is

Wneath the gas exhaust chamber. Admixture of

oxygen with the combustion gases is thus prevented.

Gas and coke; Production of and recovery of

by~jproduct$. W. Zimmermann. G.P. 334,002,

4.7.18.

Coal is heated by passing gas through it until low-

temperaturo tar is formed, after which degasifica-

tion is continued by means of external heating and
a solid coke is obtained.—W. J. W.

Ammonia; Extraction of from gases. E. L.

Pease. E.P. 162,314, 29.10.19.

Gas is passed through a pipe along which a dry

material containing aluminium sulphate is con-

veyed in the reverse direction, The absorbent

material is prepared by heating shale or clay with

sulphur and coke in a gas producer and collecting

tho ash.—C. I.

Ammonia and tar recovery process. J, Van
Ackeren, Assr. to The Koppers Co. U.S.P.

(a) 1,375,475, (b) 1,375,476, (c) 1,375,477, and
(d) 1,375,478, 19.4.21. Appl., (a and a) 21,8.19,

(o and d) 25.8.19.

(a) Peohjoke gas is freed from dust, washed while

still hot with water, further cooled to remove tar,

and washed with acid, (b) Steam is generated by

the beat of the gas leaving the producer and used

for blowing the producer after passing through a

gas-fired superheater, (c)^ Gas at its saturation

temperature is washed with acid and the diluto
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mother liquor concentrated with superheated air,

which air, thus saturated with moisture, is used in

the producer, (d) Hot gas free from dust is blown
through condensed ammonia liquor to distil the
ammonia, and the mixed still vapours and dust-

free gas are freed from tar and moisture in an
electrical precipitator and then washed with acid.

-C. I.

Ammonia and tar recovery process. J. Becker,
Assr. to The Koppers Co. U.S.P. (a) 1,375,483,

(b) 1,375,484, and (c) 1,375,485, 19.4.21. Appl.,

21, 22, and 25.8.19.

(a) Producer gas is cooled and freed from dust and
tar, and the ammonia removed in an acid washer
so operated that the gas effects the concentration

of the ammonium sulphate liquor, (b) Gas is

cooled and freed from tar by a counter current of

air and the heated air used to concentrate

ammonium sulphate liquor, (c) Superheated air is

used to concentrate the sulphate liquor and the air

after reheating supplied to the producer.—C. I.
j

^ I

Sulphur ;
ItemoDol of from gases. N. E. Ram- !

bush. E.P. 162,554, 21.5.20.
j

In the removal of sulphur from a gas hy washing ,

with a suspension or solution of a metallic com-
j

pound and revivifying the sludge produced with a
|

current of air, a sensible loss of snlphur occurs in
I

the latter stage. To reduce this loss to a minimum
|

the air is circulated, with admission of enough fresh ,

air to maintain the oxygen content at about 8% ; or
j

air may be drawn in slowly as the liquid flows down
!

a tower, by chimney draught and by the injector i

action of the inflowing liquid.—C. I.
'

Oil; Eecovery of from substances such as ^

bitumen and shale in situ, D. Diver. E.P.

162,337, 23.12.19.

Two bore holes close together in the shale or the I

like contain metal cjrUnarical casings, one of which
|

is closed and contains a series of electric heating

coils, while the other is perforated for a portion of

its length at the lower end, and is provided at the

top with a cup and an outlet pipe for conveying

vapours to a condenser and gas storage plant. The

heat generated in the first casing heats the

surrounding rock and decreases the viscosity of the

oil therein, which flows through the perforations

into the second casing, whence it is removed by

pumping or other means, while the lighter frac-

tions are volatilised and pass out through the pipe

at the top.—L. A. C.

Liquid fuel; Process of treating . E. E.

Wickersham. U.S.P. 1,376,180, 26.4.21. Appl.,

26.9.20. i

By passing electric sparks through liquid fuel, the

final boiling point is reduced.—D. F. T.

Oil mixtures [e.g., shale oin,' Process for sepa-

rating . K. Kuhierschky. G.P. 333,^4,
2.12.17.

On. mixtures are dissolved in alcohol of a high

strength and the solution is then washed in a

counter-stream of water or aqueous alcohol. To
separate shale oil (sp. gr. 0’900) into two fractious

of sp. gr. 0'93 and 0'84 respectively, the crude oil

is washed with an equal quantity of 90% alcohol,

the resulting solution having a sp. gr. of 0'866.

By introducing water into the upper end of the

washisg column, a mixture of 80% alcohol and the

extract gradually forms at the bottom and can be
drawn off, whilst the oil (sp. gr. 0'^) which sepa-
rates from the extract passes out at the top.

—W. J. W.

Lubricants; Production of . H. W. Klevpt
G.P. 331,604, 2.2.15.

Small amounts of fatty acid salts of alkaline-eartli

or heavy metals dissolved in coal-tar oils increase
their viscosity appreciably and their power of
adhesion to metallic surfaces.—V/. J. W.

Lubricants; Manufacture of . P. Eriesenkalui
G.P. 332,909, 25.7.19.

Htdrooentsed phenols or their derivatives, such as

cyclohexanone and its homologues, or cyclohexanol
and its esters, may be used, either alone or mijej
with other lubricants, as lubricating agents. Cyclo-

hexanol has sp. gr. P’945, h.p. 160° C., and viscosity
3’5° (Engler), and readily mixes with fats, oils, and
hydrocarbons.—W. J. W.

Crude oil refining processes and apparaim
J. G.P. Evans. E.P. 162,873, 9.3.20.

See U.S.P., 1,366,643 of 1921; J., 1921, 172 a.

Furnaces for pidverulent fuel [for loconwthei],

Motala Verkstads Nya Aktiebolag, and K. H. W.
von Porat. E.P. 162,896, 29.3.20.

Gas producers; Charging devices for . g
Linck. E.P. 148,239, 9.7.20. Conv., 2.2.18.

[Gas] retort settings; [Dtrision trails /or] vertical

. Drakes, Ltd., and J. W. Drake. E,P,

162,422, 9.2.20.

Gas producers, furnaces, and the like; Gas regu-

lating and reversing valves for . W. Simons
and I. B. Evans. E.P. 162,564, 2.6.20.

Sec also pages (a) 422, Stills (E.P. 162,000). 12",

Products soluble in or forming emulsions with

water (E.P. 134,223); Aspliaif substitute (G.P

332,888). 435, Separating stag from coke, eft.

(E.P. 152,642). 449, Petroleum preparation

(G.P. 334,916).

IIb—DESTRUCTIVE DISTILLATIOW

;

HEATING; LIGHTING.

Adsorbing power of charcoal; Beiermination of

. I. M. Kolthoff. Pharm. Weekhlad, 1921,

58, 630-656.

Fretjndlich’s rule, that the order in whicli

materials are adsorbed is almost independent of the

nature of the solid phase, is found to hold for Eve

kinds of charcoal tested with many different sub-

stances. The order of the adsorbingj^capacity is;
—

Blood charcoal (M)>vegetable carbon (M) =

medicinal carbon (M)>bactanate >norite {M

indicates Merck’s preparation). A test of adsorp-

tive power is the weight of mercuric cyanide or

phenol adsorbed by 1 g. of charcoal from 100 c.c.

of N/10 solution. {Cf. J.C.S., June.)—S. I. L.

Patents,

Decolorising carbon; Method of making -. C. S.

Hudson. E.P. 139,156, 20.1.20. Conv., 15.2.19.

Caubonisable organic material is mixed with a

fusible acid, e.g.j phosphoric acid, in the proportion

of not less than 0'5 pt. (e.g., 2 pts.) of acid to 1 pt'

of organic material, and the mixture is carboiiiso^i

at 375° C. or over.—A. G.

Decolorising charcoal; Process for the preparaU^^

of . De Bruyn, Ltd., and C. Revis.

162,117, 6.2.20.

Fieter-press residues from the refining of edible

oils, such as cottonseed oil and the like, are carbon-

ised to produce a dry, porous carbonaceous

material. The carbonisation takes place with the

admission of a regulated quantity of air and the

carbonised product is washed with a mineral aciu
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in order to neutralise the alkaline salts. After
neutralisation, the mixture is formed into cakes
and again heated to expel moisture and excess acid

—A. G.

Distilling carbonaceous material; Apparatus for
. W. P. Perry. E.P. 162,136, 25.2.20.

Ax apparatus for distilling carbonaceous material

consi^ of one structure divided by vertical or
slightly inclined partitions into three chambers, the
middle one, the distilling chamber, having a
number of openings into the gas distributing

chamber and the collecting or condensing chamber
on either side. The two latter chambers have each
a capacity equal to or greater than that of the dis-

tilling chamber.—A. G,

Carbonising apparatus. H. N. McLeod. TJ.S.P.

1,375,714, 26.4.21. Appl., 18.12.20.

A NTMBBR of chambers are so arranged that the dis-

charge end of one chamber leads into the receiving

end of the next chamber in the series. The
chambers are divided into two series with separate
heating' circuits, the heating circuit of the second
get of chambers comprising a primary source of

heated gas and conduits receiving the heated gas,

the walls of the conduits being in contact with the
material in the chambers of the second set. The
flow of the heated gas througli the conduits is in
counter-current to the passage of the material
through tho chambers of the second set. Con-
densing apparatus is connected with the last

chamber of the second set. Conduits having walls
in contact with the material in the chambers of the
first set receive the heated cooling medium from
tlio jackets of the condenser and convey it in
counter-current to tho material to be carbonised
through the chambers of the first set. The material
to be carbonised is conveyed mechanically through
the chambers of the first set and then through the
chambers of the second set.—A. G.

Distillation; Furnace system for dry T.M.U.
von Post. TJ.S.P. 1,370,943, 26.4.21, Appl.,
16.10.19.

The retort proper is inserted in a closed chamber
and is provided with a conduit communicating wi^
an inlet at the bottom of the chamber, gases being
conducted from the inlet into the top of the retort.
The retort is also provided at tho bottom with an
outlet communicating with an outlet pipe opening
into the bottom of the chamber, where means are
provided by which the outlet and tho inlet are
separated from each other by a gas-tight joint. A
condenser communicates with the inlet and the.
outlet.—A. G.

Distillation of wood, charcoal, or peat; Apparatus
and process for continuous . Kblu-Rottweil,
A.-G. G.P. 326,227, 21.10.19,

Ix a process in which the material is distilled either
at normal or elevated pressure or in vacuo, in
horizontal retorts into which it is introduced in
counter-current to the heating gas, the charge is
nrst compressed in a suitable machine and then
delivered to a screw-conveyor, the latter having a
scraper which causes uniform amounts of the
pressed material to be introduced into the retort.
To ensure rapid and regular heating, the material

motion in the retort; the products
or distillation must be rapidly removed.—W. J. W.

opening throngh which the products of distillation
pass. A water pipe through the outer chamber
TOrves to condense some of the products, which aredrawn off throngh a pipe at the bottom, whilst the
uncondensed gases escape through a pipe which
passes centrally upwards through the retort. A
SuS — ^ distillation products is thus

HI—TAfi AND TAD PDODDCTS.
Polycyclic •phenols iron sodium phenoxide fusions.

Tdoi . Brennstoff-Chem.,
lUzl, £, 14 /—loO.

^oniuM phenoxide was heated in a stream of
hydrogen or nitrogen at 485°—490° C. Four of
the SIX possible isomeric dihydroxydiphenyls were
isolated from the residue. (Cf. J.C.S., July.)

—W, P.

Diphenyhmine; ilelting point of .

. C. Holmes, and W. L. Lindsay,
Cheni., 1921, 13, 314—316.

H. Rogers,
J, Ind. Eng.

diphenylamine was found to be
odO C., which IS 1° lower than the value given in
the literature.—W. P. S.

Benzene hydroearhons in gas. Krieger. See Ha.

Paraffin from lignite tar. Seideiischuur. See Ha.

.iniline bisulphate. Sabalitschka, See VH.

Patents.

Products [from far] soluble in or forming emulsions
with water; Process for the manufacture of ,

M. Melamid and L. Grotzinger. E.P. 134,223,
22.10.19, Conv., 31.10.17.

The solid or semi-solid resin-libe substances, pre-
pared from soft pitch, coal tar, lignite tar, or the
like by extraction with sodium hydroxide solution
with subsequent acidification of the extract, are
distilled in vacuo; the portion distilling above
270° C, (20 mm.) is dissolved in cold sodium
hydroxide solution, with or without previous
sulphonation, and tar oil or mineral oil is added to
the solution. The products are suitable for use as
lubricants and as substitutes for soap and Turkev-
red oil.—L. A. C.

Asphalt substitute; Manufacture of an .

Verkaufsvereinigung f. TeererzeugnisseG.m.b.H.
G.P. 332,888, 12.8.19. Addn. to 330,970 (J.,

1921, 339 a).

Anthhacene residues when treated with sulphur
yield a product of high tenacity which is suitable

for lacquers, briquettes, or road-making.—W. J. W.

Tar or tar residues, and filling material; Production
of a homogeneous mass from . N. Reif.

G.P. 332,941, 3.1.20.

Tar fog is caused to circulate and impinge on the

periphery of a moving annular cloud of filling

material so as to envelop and penetrate the latter.

In order to obtain a product possessing hardness,

elasticity, and resistance to heat, the tar, or a
mixture' of tar and oil, is first oxidised or treated

with a halogen or sulphur and then incorporated

with the filling material at a suitable temperature.
—W. J. W.

ffeforf for distillation of carbonaceous •materials.
H. Graf. G.P. 328,821, 3.5.19.

The retort, in which the charge is carbonised from
,

® ™P “ownwards, ia surrounded by a cooling
aamber which communicates with it by means of

Salts of sulpho-acids ; Process for obtaining

from lignite tar oils. Siidfeldt und Co. E.P.
148,763, 10.7.20. Conv., 14.3. 19.

Lignite tar oils are treated with sufficient concen-
trated sulphuric acid to polymerise the acid resins,
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i.e., 3 to 5% of their weight, and, after eeparation

of the polymerisation products, with 10 to 20% of

concentrated sniphnric acid to sulphonate the oil.

After separation of the product into two layers,

the oil layer is removed and agitated with an excess

of If / 2 sodium hydroxide solution to dissolve the
suiphonic aeids, which are then precipitated from
solution by the addition of sodium chloride. The
sulphuric acid layer is treated with a little water
to remove excess sulphuric acid, the enlphonic acids

are dissolved in water, and are precipitated from
the filtered solution by the addition of sodium
chloride. Sufficient saturated salt solution is first

added to precipitate a small fraction of the product
together with impurities, and, after separation of

the precipitate, the remainder of the product is

precipitated by the addition of more salt. The
product is purified by treatment with oxidising

agents, e.g., permanganates, in aqueous solution.

NapMhylamine suiphonic acids; Manufacture of— South Metropolitan Gas Co., and H.
Stanier. E.P. 161,859, 25.5.20.

Thb separation of the 1.4.8- and 1.3.8-naphthyI-
aminedisulphonic acids from the crude mixture
obtained by the sulphonation of naphthylamine is

effected by taking advantage of the differences in

solubility of the barium salts of the acids. A
suitably concentrated solution of the disodium salts

is boiled with a quantity of barium chloride
sufficient to convert all the acids into their barium
salts. Barium 1.4.8-naphtbylaminedieuiphonate is

precipitated, and the liquor is filtered not. The
filtrate and washings are acidified with hydrochloric
acid, whereby the acid barium salt of the 1.3.8-

disniphonic acid is precipitated, and filtered off hot
to secure retention in solution of the corresponding
salts of the 2.4.7- and 2.4.8-aeid3 which may be
present. Alternatively the barium salt may be
added in proportion sufficient to convert only the
1.4.8- and 1.3.8-acids into barium salts, in which
case the acid barium salts of the latter acid can be
filtered off cold.—G. F. M.

Sulphur compounds of the thiophene series; Manu-
facture of . H. Scheibler. G.P. 331,793,
17.4.15. Addn. to 327,050 (J., 1921, 173a).

Th8 tar oil, after purification with soda-lime, is

treated with sodamide or with ammonia and sodium
below 120“ C.—L. A. C.

IV.-C0L0UBING MATTEBS AND DYES.

NUnaminet and their derivatives; Some proper.
ties of . F. M. Rowe. J. Soo. Dyers and
Col., 1921, 37, 146—160.

A BKVTiiW of the author’s published work on nitro-

amines (J., 1913, 417 : 1917, 968 ; 1918, 119 a). T1i«
nitrogen analogues of Stiibene Yellow and Mkado
Orange can be prepared from j^nitroaniline by
similar condensations to those which occur in the
stiibene series. In the latter case the reaction is

facilitated by the presence of negative groups in
the o-position, but in the former case, suiphonic
or nitro groups in the o-position with respect to the
basic nitrogen exert an impeding effe^ in con.
densation, probably owing to a tendency to ring

formation. The oxidation of an alcoholic solution

of o-nitroaniline with neutral eodinm hypochlorite
results in the formation of 2 .2'-dinitroazoben2ene
but in presence of alkalis benziso-oxadiazole oxide
is formed in quantitative yield. The latter com-
pound yields a dinitro-derivative which forms true

salts and affords an example of hydrogen in the

benzene ring possessed of acidic properties. Di-

nitrobenziso-oxadiazole oxide, treated with sodium
sulphide and sulphur by the condenser method
yields a fine brown sulphide dye of good propertiesi

and thus suggests an outlet for o-nitroaniline.

-F. M. R.

l.S-Dihydroxynaphthalene. G. Heller and H.
Kretzschmann. Ber., 1921, 54, 1098—1107.

1.8-DiaTDK0XYHAPHiHALKNE, m.p. 140° C., is most

conveniently prepared by heating 1.8-dihydroxy,
naphthalene-diulphonio acid with sulphuric acid

and water at 1W° 0. It couples with an equi-

molecular quantity of benzenediazonium chloride in

hydrochloric acid solution to 4-b6nzeneazo-1.84i-

hydroxynaphthalene, which does not melt belov
260° C. ;

the same substance is formed in acetic acid

or alkaline solution but, in addition, about 10% and
7'5% respectively of products insoluble in alkali are

produced. The use of an increased proportion of

diazo-compound leads, in acetic acid but not in

mineral acid solution, to the production of 4.5-di-

benzeneazo-l.S-dihydroxynaphthalene, m.p. about

238° C. ;
in alkaline solution, an isomeric dibenzene-

azo dye appears also to be formed. 4-p-Sulpho-

bcnzeneazo-1.3-dihydroxynaphthalene dyes un-

mordanted wool a dark cherry red, a paler shade

being produced on aluminium-mordant^ wool and

dark brown ehadee on the chrome-mordanted fibre.

Thionaphthene • Process of separating from
coal-tar [napAffcalene]. Ges. fiir Teerverwertung
m.b.H. G.P. 333,156, 26.2.20. Addn. to 325,712
(J., 1920, 777 a).

The mixture of suiphonic acids, obtained as de-
scribed in the chief patent, is distilled with steam
at such a temperature that only a small proportion
of the naphthalenesulphonic acid is hydrolysed.
The distillate, m.p. 60°—60° C., containing M to
30% of thionaphthene, is treated with alkali for the
removal of phenols, and is then purified by frac-
tional distillation

; the fraction 220°—225° C. gives
a dark-red coloration on treatment in carbon
bisulphide eolution with sulphuric acid (sp. gr. 1'84).

Steam distillation of the solution, after sejparation
of the carbon bisulphide and dilution with water,
yields pure thionaphthene.

—

L. A. C.

Anthrandl: Manufacture of . A. 0. Perkin,
Assr. to British Dyestuffs Corp. U.8.P. 1,376,972,
26.4.21. Appl., 9.6.20.

Sbs E.P. 151,707 of 1919; J., 1920, 743 a.

Lubricants. G.P. 331,604A»nd 332,909. See Ha.

(C/. J.C.8. July.)—H. W.

Azo components
; Aromatic acylamines as . W.

Konig and K. Kdhler. Ber., 1921, 54, 981—987.

Diazotiseo p-nitraniline couples with p-toluene-

sulphon-d- and -/3-naphthylamides, giving com-

pounds of the type
0:N.C.H..N:N.C„H..N;8(:0).C,H..CH.;

6 Na 6
since reaction does not occur under similar con-

ditions with the corresponding methylnaphthyl-

amidea, it appears probable that the naphthyl'

sulphonamide couples in its enolic form,
C.,H,.N : 8( :0)(OH).C.H,.CH,.

Carbox,Yamide8 can also couple with diazotised p-

nitraniline but reaction occurs extremely slowly.

The auxochromic power of the different groups

under consideration diminishes in the order,

-OH, -NH.80,.C,H..CH., -NH.CO.C.H,,
-NH.CO.CH,. (C/. J.C.8., July.)—H. W.

Isatins; Synthesis of . Action of ehloraloxMt
on aromatic amines. T. Martinet and P. Coisset.

Oomptes rend., 1921, 172, 1234—1236.

Im acid BolnUon chloraloxime condenses with snilias

to give isonitrosoacetanilide, which when warmed
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with Bulphark acid yields isatin. If the aniline is

repla^ by p^hloro-o-anisidine hydrochloride the
products are in turn 2-inethoxy-5^hloroisonitro6o-

a^jetanilide, m.p. 190^^ 0., and d-chloro-Z-methoxy-

isatin. The latter gives the corresponding copper

and barium isatates and when conden^ with
indoxyl yields 4-chlor^7-methoxyindirubin, which
with hydroBuIphite gives an unstable yellowish-

green vat changing almost completely into ordinary

indigo—W . G.

^socw'cumin. III. Q. Heller. Ber., 1921, 54,

1118—1119.

Examination of the action of acetylacetone on
p-hydroxybenzaldebyde and thymolaldebyde in the
presence of alcoholic hydrogen chloride has shown
that the poor yield of ^-iaocurcumin obtained from
vanillin under like conditions (J., 1914, 544) is due
to the decomposition of acetylacetone by the alco-

holic acid into acetone with which the aldehyde
preferentially condenses,—H. W.

Patents.

Anthraquinone series; Manufacture of nitrogenous
condensation products of the . Badische
Anilin- u. Soda-Fabrik. G.P, 329,247, 16.6.14.

I-Halooenanthbaouinones or derivatives contain-
ing a reactive substituent in o-poaition to the
halogen atom are heated with o-aminodiarylamines
or their nuclear aubatitutiou products, alone or in
an inert solvent or suapcnsion medium, and with or
without Edition of catalysts and substances cApable
of combining with acids. Anthraq^uiuonylhenzo-
bydroaaioes of the formula,

C*H| <^>C4H4
similar to the products described in G.P. 329,246
{E.P. 3347 and 100,581 of 1915; J,, 1916, 831), -are

formed.
^

From l-chloroauthraquinone, o-aminodi-
phenylamine hydrochloride, potassium acetate, and
naphthalene, a product of the comp^ition,
Ca,Hi,OjN, insoluble in dilute hydrochloric acid,
and crystallisinp; from acetone in needles with a
coppery lustre, is obtained. The same substance is
formed from 1.2-dichloroanthraquinone, m.p. 202®

—

294® C., and from l-bromo-2-methoxyanfhraquinone,
whereas from 1.5- or 1.8-dichloroanthraquinone two
isomeric monocbloro-derivatives of the substance
are formed. With 1.4-dichk)raanthraquinoDe both
chlorine atoms are replaced, and a blue condensa-
tion product, almost insoluble in acetone, is
obtained.

Anthracene derivatives containing nitrogen; Fre^
p-sration of , Preparation of nitrogenoui
condensation products of the anthraquinone
series. Badische Anilin- und Soda-Fabr. G.P.
(a) 330,572, 14.8.14, and (b) 332,013, 16,8.14.
Addn. to 3^,247 (cf. supra),

(a) Aliz^n or a heteronuclear hydroxy-aubstitu-
tion derivative (with the exception of 1.2.5.8-tetra-
nyurasyanthraquinone) is heated with primai^
aromatic amines or their substitution products with
or without ad<Btion of stannous chloride. On heat-

1700
^ aniline and stannous chloride to

phenylaminocoeramidonine is
lormed, which, after freeiug the melt from excess of
aniUne by hydrochloric acid, is extract^ with
^etone, from which it crystallises in glistening

203®—205® 0. (uncorr.), soluble in
aiconol, nitrobenzene, and aniline with a red, and in
concentrated sulphuric acid with a greenish blue

? ,

Other arylaminocoeramidonines from p-
toluidine and alizarin (m.p. 198®—199® C.), 1.2,6-

p-toluidine (m.p.

^1 C.), 1.2.7-trihydroxyanthraquinone and
^leimaiiio, 1.2.6-trihydroxyaiithraquinone and p-

lUiQine, and 1.2.5.6-tetrahydroxyanthraquinone

and p-toluidine, are described. All these products
can be used as dyestuffs or as raw materials for
the preparation of dyestuffs. Their eulphonic acids
dye unmordanted wool in red, violet, and blue
shades, (b)

^
Arylaminoanthraquinones, or their

nuclear substitution products, containing a reactive
sutetitution group in the ortho-position to the
imino-group, are condensed with primary aromatic
amines. Thus l-phenylamino~2-m€thoxyanthra-
quinone is produced from l-bronio-2-methoxyanthr8-
quinone and aniline; it dissolves in sulphuric acid
with a yellowish-red and in alcohol with a carmine-
red colour. It gives a condensation product with
aniline and caustic potash identical with that de-
scribed in the principal patent.—A. B. P.

Diazo-azo-hydroxy compounds; Preparation of .

0. Miiller, G.P. 330,832, 7.4.16.

Sufficient alkali carbonate is added to render
alkaline a solution containing equivalent quantities
of (a) a diazobydroxynaphtbalene, or derivatives of
the same, such as l-diazo-5 (or 7)-hydroxynaphtha-
lene, or 2-diazo-8-hvdroxy-6 (or 3.6-di)-sulphonic
acid, and (b) a highly reactive mono-diazo com-
pound containing a negatively substituted benzene
nucleus, such as p-nitrodiazobenzene. Alterna-
tively, a solution of (b) is added to a solution of (a)

containing sufficient alkali carbonate to render the
solution alkaline at the end of the reaction, which
is marked by the disappearance of both diazo com-
pounds from the solution. The products couple,

e.g.y with m-toluylenediamine, 1-aminonaphthalene-

6 (7)-snlphonic acid, or l-amino-S-hydroxynaphtha-
leneU-suIphonic acid, yielding darlk blue to black

substantive cotton dyes. Diazo-l-hydroxynaphtha-
lene compounds which are capable of reacting with

a diazo compound in both alkaline and acid solution,

produce in the two cases different diazo-azo com-
pounds, which yield different dyestuffs on coupling.

Azo dyestuffs dyeing on mordants. C. Jagers-

pacber, Assr. to Soc. of Chem. Ind. in Basle.

U.S.P. 1,375,701, 26.4.21. Appl., 15.11.19.

See E.P. 149,553 of 1919; J., 1920, 816 a.

V.-FIBBES; TEXTILES; CELLULOSE;
PAPER.

Plant colloids. VllI, Some cellulose dextrins,

M. Samec and J. Matula. Kolloid-Chem. Beih.,

1921, II, 37—73.

SuEFHiiE-cELLULOSE IS Dot Completely dissolved

by 50% sulphuric acid, whilst 86% sulphuric acid

chars it. Solutions of cellulose in sulphuric acid

(50—^%) are at first colourless, but on keeping they
speedily become coloured. As the degradation of

the oefiulose becomes greater the coloration pro-

duced by iodine changes from blue to violet, then to

various shades of brown, and finally disappears;

the relative viscosity rises to a maximum and then
fails as the swelling and solution increase. In the
degradation, dextrins are produced, some of which
are soluble in water whilst others are insoluble.

The insoluble products are destroyed by sulphuric

acid (60% and above) within the first half hour.

As the degradation proceeds the following changes
are observed successively:—the dextrin esters are

gelatinised by alcohol and the dextrin is precipi-

tated ; the dextrin esters and the dextrins are both
insoluble in alcohol; the dextrin esters are soluble,

the dextrins are insoluble in alcohol
;
both dextrin

esters and dextrinsare soluble in alcohol. Phosphoric
acid of a greater concentration than 76% at ordi-

nary temperatures forms a colourless, very viscous
jelly with cellulose which is bnly slowly cl^n^d at
this temperature, but at higher temperatures a
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sicnr degradation occurs and eventually the solution
becomes brown or black. The action of sulphuric
acid on cellulose depends not only on the ooncentrar
tion of the acid but also on the relative quantities
of acid and cellulose. ' With a sufficient excess of
acid dialysable dextrins are produced in the first

quarter of an hour and at the same time the mole-
cular weight of the colloidal residue is reduced.
The degradation of both dialysable and non-dialy-
sable persons proceeds further by continued action
of the acid until after 5 hours the mean molecular
weight of the most coarsely disperse portion is 2400.
At the same time the —SO,H group enters the
molecule with the formation of esters. Diastase is
capable of converting some of the dextrine produced
into fermentable sugars. (C/. J.C.S. June.)

-J. F. S.

Colopkenic acids. Aschan. See XIII.

Patents.

Wool-washing machines, J. F. and W. H. White.
E.P. 162,313, 8.10.19.

The wool is carried forward over several con-
secutive hemi-cylindrical perforated surfaces hy
means of adjustable drums having projecting tan-
gential beaks, whereby it is constantly immersed in
the washing liquid. The tangential beaks are so
shaped that there is no tendency for the wool to lap
around them.—A. J. H.

Fireproofing material and heat- and cold-retaining
coverings; Process of making —— and product
thereof. C. S. Hathaway, Assr. to J. A. Locke.
IJ.S.P. 1,374,885, 12.4.21. Appl., 24.3.20.

A FABBic is impregnated with a composition con-
taining a tar and an hydraulic cement.— H. S. H.

Sv^hate pulp; Manufacture of . E. Olsson.
D.S.P. 1,375,759, 26.4.21. Appl., 2.4.19.

A DicESTioN liquor containing sodium hydroxide
and a larger amount of sodium sulphide is used.

—A. J. U.

Articles obtained from solutions ^cellulose and the
like}; Process for the production and simul-
taneous conversion of into their ultimate
forms. B. Borzykowski. U.S.P. (a) 1,375,823
and (b) 1,375,824, 26.4.21. Appl., 29.5.17 and
19.6.20.

(a) Akticles are produced from solutions of

visoose by “ forming ” and “ setting ” in a non-acid
salt solution and are immediately afterwards con-
verted into the final cellulose product, (b) Articles
are produced by passing solutions, capable of
coa^lation, directly into an alkaline bath and are
immediately afterwards subjected to an ultimate
chemical conversion; e.g., cellulose thread is

produced hy spinning a solution of cellulose into an
alkaline bath, withdrawing the thread and winding
it under tension and simultaneously converting it

into cellulose hydrate by treatment with sulphuric
acid.—^A. J. H.

Fibres; Process for making . R. Kron. U.S.P.
1,376,285, 26.4.21. Appl., 18.9.19.

FtBBES which felt together not too densely and
thereby produce an absorbent spongy sheet suffi-

ciently strong .^nd durable for application to the
manufacture of rough pasteboard, which after
saturation with tar or bitumen, is suitable for roof-

ing, linings, etc., are produced (without the use of
alkalis or acids) from wood in the form of logs and
similar large pieces and from ligneous or strongly
silicious plants. These materials are boiled with
water or steamed, rolled out, crushed and ground so
as to obtain the natural cellulose fibres without
deterioration and not weakened by chemical re-

agents.—A. J. H.

Paper material coated with leaf metal. E. Taeheike
Assr. to The Chemical Foundation, Inc. U fi

p’

lj376,737, 3.5.21. ArJ., 6.6,17.

See B.P. 113,297 of 1917; J., 1918, 179 a

Separating solid particles from suspension [e.g
fibres from paper mill waste waters]; Process for

. N. Pedersen. U.S.P. 1,376,459, 3 5 2]
Appl., 3.9.18.

See E.P. 119,028 of 1918; J., 1919, 760 a.

Chlorate explosives. G.P. 307,100. See XXII.

VI—BLEACHING; DYEING; PBINTIHG;

nNISHING.

Amlides of fi-[hydr]oxynaphthoic acid [in produc-
tion of ice colours]. E. R. BrunsMlI. J. Ind
Eng. Chem., 1921, 13, 309.

Although the colours obtained by substituting
j8-hydroxynaphthoic acid for ;3-naphthol in the ice

process are brighter, they are not fast to washing;
to overcome this defect amides of the acid have
been used, the chief of which is the anilids

(Naphthol AS). Dyeing experiments were m^e
with the following substances as naphthols ;

—
;8-hydroxynaphthoic acid, the anilide, the toluidide,

and the |>ehloroanilide
;
each naphthol was coupled

with aniline, p-nitroaniline, p-chloroaniline-o-sul-

phonio acid, p-toluidine, _m-nitro-p-toluidine and
o-chloro-p-toluidinesulphonic acid. All the colours

made from /9-bydroxynaphthoic acid washed out,

but the anilides gave fairly fast colours, except in

the case of the snlphonat^ amides. The latter,

however, were rendered fast by immersing the d.ved

fabric for 30 mins, in 3% calcium chloride solution

at SO' C.—W. P. 8.

Patents.

Dyeing; Method of . A. Lendle, Assr. to

Kuttroff, Pickhardt and Co. U.S.P. 1,375,919,

26.4.21. Appl., 9.9.20.

Fabbic is dyed with a basic dyestuff and is subse-

quently treated with a complex acid containing

phosphorus and tungsten. (Cf. E.P. 143,242; J.,

1921, 385 a.)—A. J. H.

Decomposition products of proteins [protalbinic and

lysalbinic acids]; Use of [in dyeing].

C. Bennert. G.P. (a) 331,484, 25.12.15, and (b)

332,476, 19.1.16. Addns. to 330,133 and 331,234

(J., 1921, 256 a, 297 a).

(a) The uso of the decomposition products, pre-

pared, e.g., by heating casein or gluten with sodium

hydroxide, is claimed in weakly alkaline, neutral, or

weakly acid vats, but not in strongly alkaline vats.

(b) In the case of sulphur dyes suitable for dyeing

animal fibres, the vat is prepared by treating the

dye with bydrosulphite and sodium hydroxide, ami

the alkali is neutralised hy the addition of an acid

or a neutral salt of a volatile alkali and an organic

acid, e.g., ammonium formate, together with the

protalbinic and lysalbinic acids.—L. A. C.

Hosiery, gloves, and the like dyed with Aniline

Slack; Manufacture of . K. Schlatter.

G.P. 332,675, 23.3.19. Conv., 21.11.18.

The goods are made from raw yarn of which a

part has been treated with a substance wliieh

prevents the injurious effect of the Aniline Black

process (such as a metal oxide which can be

printed on to the yarn, or a compound capable ol

combining with an acid or acting as a reducing

agent) or of which a part has not been aged. A

suitable method of manufacture is to employ double

threads, in which one has been dyed with Aiiihne

Black, and the other has been dyed with another

black dye, or has been treated as described above.
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VIL-ACroS; ALKALIS; SALTS; NON-
METALLIC ELEMENTS.

rJiidroMoric acid; New method of purification of

, J. Lamquet. Bull. Soo. Chim. Belg., 1920,

29, 309.

CoJiM2»ciA^ hydrochloric acid majf ho freed from

arsenic chlorine, and sulphur dioxide by the simple

addition of hypophosphorous acid or one of its salts,

the reactions being represented by the following

'^3H‘pO,+4AsCl,+6H,0=3H.PO.+ 12Ha+4A8.
H,P0,+2Cl,+2H,0=H.P0.+4flCl.
H,PO,+SO, = H,PO,+8

By using the barium salt sulphuric acid is pre-

cipitate at the same time.—G. P. M.

Glauber's salt; Manufacture of . W. HUttner.

Chem.-Zeit.j 1921, 45, 313—315.

The waste product derived from the manufacture

of potassium chloride and consisting chiefly of a

mixture of rock salt and kicserite, may be utilised

as raw material for the production of Glauber’s salt.

It contains approximately ; KCl, 2 6% ;
MgSO„

10-5%; CaSO., 3-4%; NaCl, 54-3% : and Na,SO„
6'9 %

.

The waste heaps are sprinkled with water at

45°—50° 0., until a solution is obtained of sp. gr.

1'27—1'29 and of the approximate composition;

NaCl, 21-1%; MgSO,, 91%; MgCI„ 1-3%; H.O,
68'4%. Formerly it was usual to crystallise this

solution in winter at below 0° C., but artificial

refrigeration is now adopted, the solution being

placed in vats with cooling coils, and depositing fine

crystals of Glauber’s salt on cooling. The crystals

are re-dissolved in steam-heated vessels and fr^d
from iron by precipitation with lime; the solution

is then allowed to crystallise again in such a manner
as to yield either large crystals or a fine crystalline

material, as required. To obtain a calcined pro-

duct, suitable for glass works, the salt solution is

evaporated in a vessel provided with copper heat-

ing coils, and the residue is dehydrated.—W. J. W.

Ammonia and carbonic acid; Compounds of in

equilibrium with their aqueous solutions. E.
Terres and H. Weiser. Z. Elektrochem., 1921,

27, 177-193.

The conditions under which the different compounds
of ammonia and carbonic acid are stable in contact
with aqueous solutions of the components were
studied between 0T° and 60° C. Five different com-
pounds can exist as solid phases, namely ammonium
bicarbonate, the bicarbonate-carbonate double salt,

2NH,HC0,,(NH,)3C0,,H,0, the normal carbonate,
ammonium carbamate, and the carbamate-bicarbon-
ate double salt, NH,CO,NH„NH,HCO,. All these
have distinctive crystalline forms by which they can
be identified microscopically. Previously only the
bicarbonate and carbamate had been prepared in
the pure state, but methods have now been devised
for preparing the bicarbonate-carbonate double salt

and the normal carbonate. The former salt crystal-
lises from solutions containing NH, and CO, in the
ratio 4:5. The normal carbonate is prepared by dis-

solving 395 g. of ammonium bicarbonate in 150 g.
of water and 333 g. of 25% ammonia solution whilst
passing in ammonia under a pressure of 0'2 atm.
and warming to 40° C. until solution is complete.
On cooling to 10° C. the normal carbonate crystal-
lises out. Only the bicarbonate forms congruent
solutions, in which the ratio of NH, to CO, is the
same as in the solid phase. The other compounds
form stable solid phases only in presence of excess
of ammonia. The equilibrium diagram shows that
the normal carbonate and the two double salts have
a limited temperature range of stability, whilst the
bicarbonate and carbamate can exist at all tempera-
tures between 0° and 60° C. with the necessary am-

monia concentration. Starting with bicarbonate
and water, between 0° and 33° C., as the concentra-
tion of ammonia increases the solid phase changes
consecutively to bicarbonate-carbonate, normal car-
bonate and finally carbamate. At about 33° 0.
both the double salt and normal carbonate disap-
pear and the new double salt bicarbonate-carbamate
appears between the bicarbonate and carbamate.
No further change takes place up to 60° C.

—E. H. E.

Potassium^ sodium, ammonium, and aniline btsul-

phales, potassium binoxalate and ietroxalate; De-
composition of by solvents. T. Sabalitschka
and H. Schrader. Ber. dcuts. Pharm. Ges., 1921,

31, 183—198.

The crystallisation of aqueous solutions of potas-

sium, sodium, ammonium, and aniline bisulpnates,

results in the formation, to a greater or lesser de-
gree, of the normal salt and the free acid. Thus
pure potassium sulphate was deposited from a solu-

tion of pure potassium bisulphate, whilst a mixture
of the normal and acid salts was obtained in the

other cases. The addition of alcohol to an aqueous
solution of sodium bisulphate caused the precipita-

tion of the pure normal salt. The precipitate ob-

tained in a simibar way with ammonium bisulphate

solution contained 60—70% of the normal salt. The
prolonged extraction of the dry bisulphates with

alcohol in a Soxhlet apparatus resulted in the re-

moval of acid, leaving a residue of the normal sul-

phates in the case of the potassium and sodium

salts, and a mixture in the case of the ammonium
I and aniline salts. The extraction of potassium

tetroxalate with ether and alcohol resulted in a

similar decomposition into free acid and potassium

binoxalate the latter being unchanged by further

action of the solvents.—G. F. M.

Ammonium sulphate; Melting point of ——. J.

Kendall and A. W. Davidson. J. Ind. Eng.

Chcra., 1921, 13, 303—304.

Divergent figures for the melting point of am-

monium sulphate must be ascribed to the instability

of the norm.al salt {cf. Watson LSniith, J., 1895,

629). Results obtained by m.any observers for the

melting point of the acid salt are in close agree-

ment with Kendall and Landon’s figure, 146 9° C.

(J. Amer. Chem, Soc., 1920, 42, 2131), and a melt-

ing point of 251° C., given by Janecke (J., 1920,

818 a), is explicable. Tlio actual melting point ot

tbo normal salt can be determined only by heating

1 it in a sealed tube, with no free air space, so as to

•avoid appreciable loss of ammonia. Under these

1
conditions the salt softened at 490° C. and its

i melting point was found to be 513° C.±2°, under an

I

ammonia pressure of considerably more tM^l^m.

Bl^acliinn floit'dcr: 5o?uf ion of . M. Champion.

Bull. Soc. Chim. Belg., 1920, 29, 24—28.

MixtijRks of bleaching pow’der and water contain-

ing from 1 to 20% of the former were shaken for

3 hours, allowed to settle, and in the clear super-

natant solution the active oxygen, total chlorine

and calcium, and the density were determined. If

the concentration exceeds 4 % there is a risk of some

of the active oxygen being retained in the residual

sludge from the 'preparation. The figures on the

whole show rather higher proportions of calcium

and total chlorine to active oxygen than those

moil Irpil hv the formula, Cl.CaOCl.

—

W. G.

Beaction CaCO, = CO,+CaO; Eeversihility of the

P. Jolibois and Bouvier. Comptes rend.,

1921, 172, 1182—1183.

Using various forms of calcium carbonate, ifc was

found that the reversal of the dissociation on cool-
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ing WAS never complete except when precipitated

calciam carbonate was dissocisted by neat in the
presence of an excess of calcium oxide.

—

W. G.

Calcium caibide; Apparatus and method for
estimation of for calcium cyanamide manu-
facture. E. von Drathen. Cbem.-Zeit., 1921,
45,447.

Twenty grms. of carbide is placed in a stoppered
separating funnel, the tap of which has a conical
bore, varying in diameter from I'S mm. to 2'5 mm.,
so that when it becomes choked the particles are
easily dislodged by turning through 1M°. The
funnel is fixed in a filter-flask containing a satu-
rated solution of salt, and connected by tubing with
a gas-measuring flask. This latter has a capacity
of 5 1. and is graduated in 60 c.c. divisions; its

lower end is continued as a long tube of 800 c.c.

capacity graduated in 10 c.c. divisions, and this is

in communication with a levelling flask. The
volume of the acetylene generated hy introduction
of the carbide into the salt solution may be read to
within 5 c.c.—W. J. W.

Chrome alum solutions; Action of sodium carbonate
on . L. Meunier. J. Soc. Leather Trades’
Chem., 1921, 5, 103—111.

As a result of Burton’s experiments (J., 1921, 19 a)
the author has carried out further work on the
action of sodium carbonate in precipitating chrome
alum solutions. The amount of sodium carbonate
neoeraary to bring about the commencement of
precipitation is less when the solution of chrome
slum is more dilute, when the temperature is hi^er,
when the solution is old, and when it is stirred
vigorously. A reversible change takes place in

chrome alum solutions which have been heated for
some time at a constant temperature, but the
change is irreversible if the heating has been pro-
longs or has taken place at 100° 0. or above.
Sodium carbonate precipitates a basic chromium
sulphate from chrome alum solutions heated to 100°
O. and chromium hydroxide from cold or freshly
prepared solutions. Chrome alum solutions under-
go hydrolysis and the basic chromic salts so formed
polymerise under the action of heat and more slowly
on keeping. Precipitation is due to the sodium
carbonate acting as a neutralising agent and also as
a coagulating agent on the chromium hydroxide or
the polymerised basic chromium salts in colloidal

solution.—D. W.

Phosgene; Solvents for . C. Baskerville and
P. W. Cohen. J. Ind. Eng. Chem., 1921, 13, 333
—334.

One part by weight of phosgene (carbonyl chloride)
is dissolved by the following weights of different
solvents at ^°—21° C. :

—<!arbon tetrachloride,
3'6; chloroform, 1'7; gasoline, 1'2; paraffin oil, not
soluble; Russian mineral oil, 2'8; benzene, 1;
toluene, 1‘5; glacial acetic acid, I’fi; eth};! acetate,

1 ; chlorocosane, 3 2. ’The last substance is paraffin
which has been melted and treated with chlorine.
In the case of gasoline, chloroform, and glacial

acetic acid reaction was evident by heat of solution
and change in b.p. of the solvent; there was also

a change in the b.p. of the toluene, but the other
solvents appeared to be inert towards the gas.

—W. P. S.

Sodium-oxygen cell. Baur. See XI.

Oxidation of sulphur. Macintire and others. See
XVI.

Ttfrofton of boric acid. Boeseken and Convert. See

Patents.

Nitric acid; Manufacture of eoneentrafed
Bayerische A.-Q. f. Chem. und Landwirtschaftl
Fabrikate, H. Hackl, and H. Bunzel. C p'

307,601, 9.3.18.

Babium nitrate is heated with sulphuric acid in
a vessel through which the mixture is conveyed bv
a screw device in order to allow of a continuous
process.—W. J. W.

Protection of waUs of enclosures in which reactions
[e.p., synthesis of ammonia] take place under
high temperatures and pressures. “ L’Air
Liquids,” Soc. Anon, pour I’Etnde et I’Exploit
des Proc. 6. Claude. E.P. 140,0M, 9.3 20
18.12.18.

Tot chamber in which the reaction takes place
being inoamble of resisting a vers high presaurel
is enclosed in a pressure-resisting outer vessel
which must be protected from the reacting sub-
stances («.(/., gaseous hydrogen). 'The vessel is

therefore filled to a level above the zone of reaction
with a liquid that is neutral to the reacting sub-
stances and a bad conductor of heat (e.p., potash-
soda mixture). To prevent loss of heat by con-
vection the space between the reaction chamber and
the outer walls is filled with overlapping rings made
of a solid which is also a bad conductor of heat and
preferably may be capable of removing any cor-

rosive substance dissolved in the liquid (e.g., rings
of magnetic oxide of iron will absorb hydrogen wirh
formation of water vapour, which in turn may be
absorbed by metallic iron placed inside the vessel

I

but above the zone of reaction and out of the in-

tense heat).—B. M. V.

Aluminium chloride; Production of . M.
Shoeld, Assr. to .Armour Fertilizer Works.
U.S.P. 1,376,116, 19.4.21. Appl., 5.11.20.

ALuinNA is heated to 1600°—2000° C. to render it

anhydrous, and is then subjected to the action of

chlorine, in presence of carbon.—W. J. W.

Perborates; Manufacture of . J. K. Langhard,
Assr. to Frederikstad Elektrokem. Fabr. A./S.
U.S.P. 1,375,596, 19.4.21. Appl., 6.2.20.

A SOLUTION of a borate is electrolysed in presence
of a cyanogen compound.—C. I.

Per-salts and metallic peroxides; Process for render-
ing stable by coating them with gelatin or

glue. H. E. Bergmann. G.P. 334,8^, 1.5.19.

The gelatin or glue solution is first oxidised to

destroy reducing impurities and thus avoid loss of

active oxygen in the compound to be preserved.
The stabiliser may be applied to the reagents before

preparation of the peroxides etc., as it does not

interfere with the reaction.—C. I.

Arsine, phosphine, and stibine; Process and appara-
tus for electrolytic generation of . H.
Blumenberg, jun. U.S.P. 1,375,819, 26.4.21.

Appl., 11.6.19.

A ooMPOUNn containing phosphorus, or other

element of the phosphorus group (nitrogen and
boron excepted), is el^rolysed in conjunction with

a reagent capable of forming nascent hydrogen at

the cathode and oxygen at the anode, and the gases

formed are collect^.—A. J. H.

Basic zirconium sulphate; Process of making
E. J. Pugh, Assr. to Pennsylvania Salt Manufac-
turing Cfe. U.S.P- 1,376,161, 26.4.21. Appl.>

30.1.19.

Chlobinx is passed over the heated ore and the

sublimate of zirconium chloride dissolved in water.

Basic zirconium sulphate is precipitated from this

solution by addition of sulphuric acid.—^A. B. P-
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i/nnnejttum bisulphite solution and magnesium

^Ti^-Proees. o) • P. A. Prank

and M. Lebram. 6.P. 302,472, 8.9.15.

MiGNisnJM Bulphate is converted into oxide by

? atinff with sawdust or other carbonaceous

and half of the oxide is transformed into

bis^pbite by saturating with the sulphur dioxide

evolv^. Excess carbonaceous matter is bur^ off.

Alumina; Process for the preparation of smt-

tor the mamitacture of alumtnmm. M.

Buehir. G.P. 303,923, 10.9.16.

Tur crude ore is decomposed with sulphuric acid,

Wd from iron, and the purified aluminium salt

treated with enough ammonia to precipitate basic

•ninhato The precipitate is washed, dried, and

iemted in a cur^rent of air, the ^Iphur tr.oxide

and ammonia evolved being recover.^. The alumina

produced is granular and not powdery.—C. 1.

Nitrogen; Process for the oxiMion of ——

.

Gewerkschaft des Steinkoblenbergwerks Loth-

rto^CT, and M. Kelting. G.P. (a) 329,846 and (a)

329,847, 17.12.19.

(.) If, a process for the oxidation of nitrogen heated

to oyer 1500° 0., the mixture of oxides of nitrogen

from the reaction vessel is passed at a high speed

(at least 6 m. per sec.) through a preheater consist-

ing of narrow tubes of zirconia. In the reaction

vessel a contact body is arranged, the active sur-

face of which is several times that of the catalytic

preheater surface, (b) The entering gases are pMsed

through a heating chamber with refractory lining

connected with a number of pipes, the front por-

tions of which are insulated. After undergoing the

reaction the gases pass on through pipes constric^

to a small diameter into a cooling chamber, which

may itself be formed of pipes set at right angles to

the direction of the current of gas.—C. I.

Titanium tetrachloride ; Process for manufactuiing

0 Priesz. G.P. (a) 334,248 and (b) 334,249,

10.10.17.

(a) In the manufacture of titaninm_ tetrachloride by

passing chlorine over a heated mixture of titonic

acid and charcoal, the activity of the chlorine is in-

creased, and the reaction temperature reduced_to

below 300° C., by adding a small amount of an oxide

or chloride of a rare earth metal, or of a rnetal of

the manganese group, e.g. cerium, zirconium, or

manganese, (b) In the treatment of titanic acid by

heating it with a mixture of carbon monoxide and

chlorine, the addition of small amounts of carbon

to the titanic acid increases the yield of titanium

tetrachloride.—W. J. W.

Magnesium hypobromite ;
Preparation of insoluble

iasU . E. Merck and W. Pip. G.P. 334,654,

12.0.19. Addn. to 297,874.

A MIXTURE of a solution of a magnesium salt and

an alkali or alkaline-earth hydroxide is treated with

an equivalent weight of hypobromous acid or the

corresponding amount of liquid or g^eous bromine.

The basic hypobromite is deposited in a gelatinous

state and dries to a yellow powder almost insoluble

in water.—C. I.

Sulphur; Treatment of mined . E-, E- Bacon

and H. 8. Davis, Assrs. to Texas Gulf Sulphur

Co. U.S.P. (A) 1,374,897 and (b) 1,374,898,

19.4.21. Appl., 6.10.19.

(a) The free burning quality of mined sulphiu^n-

taining oil is improved by heating it to 400

430° C. for a sufficient time to oarbonise the oil.

(b) Crude sulphur containing oil is refined by hea.-

ing it to cartonise the oil, then allowing the mass

to cool to a temperature above the melting point of

sulphur and stand until the carbon has segregated.

—A. R. P.

Sulphur; Process for recovering from suL

phates^ especially calcium sulphate. Metallbank

und Metallurgische Ges. A.-G. G.P. 334,247,

23.12.16.

In calcining a mixture of sulphate and fuel, the

depth of the layer of the material and the introdim-

tion of air are so regulated that the surface of the

material retains a dark appearance during the pro-

ceSB. By this means the greater part of the com-

bined sulphur is recovered in the free state.

—W. J. W.

Caustic soda or soda lye; Prduction of .

Schiveizerische Sodafabrik. E.P. 144,266, 17.5.20.

Conv., 4.6.19.

See G.P. 332,003 of 1919; J., 1921, 301 a.

Ammonium sulphate; Method of discharging

from saturator baths. P. J. Collin, A.-G. zur

Verwertung von Brennstoffen und Metallen. E.P

.

145,781, 2.7.20. Conv., 2.4.19.

See G.P. 316,596 of 1919; J., 1920, 405 a.

Aluminium hydroxide; Process for the production of

. M. Buchner. E.P. 162,303, 28.11.17.

See U.S.P. 1,337,192 of 1920; J., 1920, 488 a.

Alkali aluminates; Preparation of pure . P.

Miguet, Assr. to Rochette Preres. U.S.P.

I,376,563, 3.5.21. Appl., 3.11.19.

See E.P. 141,666 of 1919; J., 1920, 748 a.

Hydrogen; Purification of . E. K. Rideal and

H. S. Taylor. U.S.P. 1,375,932, 28.4.21. Appl.,

II.2.19.

See E.P. 129,743 of 1918; J., 1919, 682 a.

Ammonia from gases. E.P. 162,314. See IIa.

Ammonia recovery. U.S.P. 1,375,475—8 and

I,375,483—5. See IIa.

VlII.-<iLASS; CERAMICS.

Glass; Dissolved gases in . E. W. Washburn,

F F Footitt, and E. N. Bunting. Univ. lUinoia

Bull. 15, Vol. XVin., 13.12.20. 32 pages.

The percentage of gases dissolv^ in various samples

of glass was determined by melting the sample under

atmospheric pressure in an electric resistance

furnace connected by means of a valve with a largo

evacuated tank with an internal pressure of lesa

than 1 cm. and sometimes 002 mm. of mercury.

When the glass was at a suitable temperature the

valve was opened quickly, thus causing a sudden

drop of pressure in the furnace and causing the

glass to effervesce vigorously and to expand rapidly

to about six times its original volume. In a mwined

form of the apparatus, the furnace consisted of a

porcelain tube 3 cm. diam. and 13 cm. high, wound

with platinum wire, surrounded by a tightly fitting

porcelain protection tube, then by a second por^
lain tube, the whole being enclosed in glass. The

sample weighing about 25 g. was heated in vacuo to

1100“ 0. until no mo^re gas was evolved. A barium

flint optical glass with a refractive index of l‘60o

yielded 15-3 c.c. of gas per 50 g. of glass, or 110,'

bv vol. Two other samples yielded 50,; by vol. of

gas; the gas contained 25% CO, and 75% 0,. A
light flint bulb glass gave 20% by vol. of gaa con-

sisting of CO. 58%, 0. 24%, and N, 18%.
,

A boro-

silicate glass gave 20% by vol. of gas consisting of

CO. 26%, 0. 37%, and N. 37%. The amount and'
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composition of the gas varied with the type of glass

and the conditions of melting and plaining. The
results obtained indicate that if glass were melted
on an industrial scale in a vacuum furnace, the
customary plaining would be eliminated, thus reduc-
ing the temperature necessary for nnishing the
glass, and the yield of perfect glass would be in-

creased owing to the absence of all “seed.” {C/.

J.C.S., June.)—A. B. S.

Patents.

Furnaces for mdiing glass. The E. W. Harvey Gas
Co., and E. AV. Harvey. E.P, 162,232, 16.9.20.

Heating of the ^asa near gathering or tapping
openings of gas-hred glass-melting furnaces with
one or more reversible flames is secured by pro-
viding supplementary flues in suitable positions
near these openings. The floes, which are regulated
by dampers, are connected directly with the chim-
ney, and so have a stronger draught than that in

the main ports or waste gas flues, these being only
indirectly connected with the chimney through
regenerators. The method may be applied to
various types of tank and pot furnaces.—A. C.

Quarts glass; Process for making articles of .

J. Scharl, Assr. to General Ceramics Co. U.S.P.
I,375,657, 19.4.21. Appl., 8.2.19.

Quaetz glass is fused to a plastic mass in an electric

furnace provided with a resistance core. The fused
mass is removed from the furnace together with the
hot core and blown into the desired shape.

—J. S. G. T.

Dental cements; Manufacture of . S. Sobiff.

E.P. 161,868, 16.6.20. Addn. to 145,052.

In the manufacture of dental cements of the kind
where a powder is mixed with a liquid to produce a
composition which hardens to a solid cement, col-

loidal silica is added for the purpose of increasing
the hardness and transparency of the product.

' —H. S. H.

DHclis, slabs, and the like; Method for treating

clayey material for making . C. W. 'Wallace.

E.P. 162,483, 11.3.20.

The bricks etc. are formed from the clayey material
and passed directly into an ordinary working
furnace, where they are well heated throughout
by direct contact with the flames of the furnace.

They are then withdrawn from the furnace and
cooled suddenly by plunging them totally into

water. A dense compact brick is thus formed from
clayey materials (e.g., certain African clayey
materials similar to kaolin) which, if prepared and
fired in the usual manner, give products which are
too soft and porous to be of real service.—H. S. H.

Graphite crucibles; Method of making .

Method of making day and graphite crucibles.

J. H. L. De Bats, Assr. to Lava Crucible Co. of

Pittsburgh. U.S.P. (a) 1,374,909 and (u)

1,374,910, 19.4.21. Appl., 31.5.18. Renewed 5.8.20.

(a) Non-feeeous metal is mixed with the material,
containing clay, from which the crucible is made,
giving, in use, a surface coating of metallic silicate.

(b) By mixing finely-divided metal of the aluminium-
magnesium group with material containing clay

used for making crucibles, the latter may be burned
shortly after moulding.—A. C.

Sighly-refracfory article, and method of producing
same. H. H. Buckman and G. A. Pritchard,
Assrs. to Buckman and Pritchard, Inc. U.S.P.
1,376,077, 19.4.21. Appl., 9.10.19.

ZmooN is added to the batch for making refractory
material.

—

A. C.

Jtefractory material. M. L. Hartmann, Assr
The Carborundum Co. U.S.P. 3,376,091 26 4 91
Appl., 17.5.20.

A EEFnAOTOET article contains carborundum and a
banding material containing mixtures of zirconium
and aluminium silicates.—H, S. H.

Brick-kiln. F. Munhollon.
26.4.21. Appl., 29.12.19.

U.S.P. 1,375,719,

A BBICE kiln has a series of furnaces spaced about
the outer wall. Transverse passages run beneath
the floor of the kiln, and are connected by other
passages with the furnaces. The openings into the
transverse passages vary in size according to their
distance from the furnaces.—H. S. H.

Annealing furnaces for glass-ware and the like
H. M. Thompson. E.P. 140,817, 26.3.20. Conv
I.6.18.

See U.S.P. 1,281,713 of 1918; J., 1919, 16 a.

IX -BUILDING MATEBIALS.

Patents.

Porous cement or mortar products; Manufacture of
. A. Sinding-Larsen. E.P. 146,172, 25.6.20.

Conv., 3.7.19.

A SUBSTANCE (e.g., aluminium powder), which is

capable of reacting with water and alkaline solu-

tions to form a non-volatile compound and hydro-
gen, is mixed with Portland cement or other mortar.
The large volume of hydrogen evolved causes

the product to be very porous. It is of advantage
to mix the substances in a dry state and to use

hot water or a solution of caustic alkali.—H. S. H.

Stone-like materials of foamAike structure; Method
for manufacturing . E. C. Bayer. E.P.

162,318, 17.11.19.

Stone-like material permeated with air-fiUed pores

is made by mixing together diatomaceous earth and
powdered felspar or rocks containing felspar, form-

ing the mixture into the desired shape with the

addition of a little water, and heating to the fusing

point of the mixture (about 1200°—1300° C.). The
particles of air contained in the diatomaceous earth

expand under this treatment and are surrounded
by softened or fused solid matter which forms dense

walls bn cooling.—H, S. H.

Slag; Process for reducing fused to granular

form. M. Maguet. E.P) 162,375, 26.1.20.

A JET of highly-heated basic slag from a blast

furnace is divided into drops by means of an air

blast directed against it. The temperature of the

slag is thereby lowered to about 1300° C. On drop-

ping into water the slag forms granules suitable

for use in the manufacture of slag cements and

bricks.—H. 8. H.

Plastie eomposition for producing a jointless floor

covering. M. Roberts. E.P. 162,614, 6.4.20.

A PLASTIC composition is produced by incorporating

sawdust, cork-dust, or wood pulp, a solution

of magnesium chloride, magnesite, and French

chalk, with or without colouring matter, and subse-

quently mixing with a solution of magnesium
chloride in water until the desired plasticity is

attained.—H. 8. H.

Wood protection; Method of . P. Bartsch.

U.S.P. 1,374,806, 12.4.21. Appl., 23.10.20.

Wood ie protected from destructive organisms by

removing the resin by means of a solventj displacing

the solvent by a chemical which in turn is displaced

by an aqueous solution of arsenic and copper, then

chemically dehydrating the wood to cause precipi-
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tation of poisonous substances, displacing the de-

hvdrant by a paraffin solvent, and finally displacing

the latter by poisoned paraffin.—H. S. H.

Asphalt mistitute. G.P. 332,888. See III.

X -METALS: METALLURGY, INCLUDING

ELECTBO-METALLUDGY.

Electrolytic iron [: Hardness on quenching of ].

0 Bauer and W. Schneider. Stahl u. Eisen,

1921, 41, 647—648.

Test-pieces of electrolytic iron, previously annealed

at 950° C. and cooled in air, were quenched from

different temperatures varying from 650° to 1200° C.

The Brinell hardness showed little variation as did

also the ultimate breaking stress. Similar results

were obtained with iron annealed at 950° C. in

Dacuo and quenched at temperatures varying from

620° to 1100° C. The different results recorded by

Boynton (J., 1906, 538) are probably duo to the

different methods employed for determining hard-

ness.—J. W. D.

Copper in molybdenum ores; Behaviour of .

J P. Bonardi and M. Shapiro. Chem. and Met.
Eng., 1921, 24, 847—850.

Mor.TBnENUM interferes in the usual iodometric

copper assay as it also liberates iodine from potas-

sium iodide. Previous precipitation of the copper

by zinc or aluminium is incomplete in the presence

of molybdenum, but the latter may be removed by
prolonged boiling of the solution with caustic soda.

Double precipitation is, however, necessary to

eliminate all the molybdenum, and the following

modification of the thiocyanate method is, there-

fore, recommended. O'6-^'O g of finely powdered
ore is dissolved in 10—15 c.c. of nitric acid,

5—10 c.c. of hydrochloric acid is added,
the mixture evaporated nearly to dryness, the
mass treated with a little water, 10—15 c.c.

of dilute sulphuric acid (111) added, and the whole
evaporated till fumes appear. The mass is cooled,

treated with water, and the solution filtered. The
filtrate is diluted to 250 c.c., treated with ammonia
till just alkaline, then with 2 c.c. of sulphuric acid
(1:1) and 2—3 g. of anhydrous sodium sulphite. To
the boiling solution is then added 10—25 c.c. of a
20% ammonium thiocyanate solution, and tBe re-
sulting copper precipitate is filtered off and washed
till free from the blue colour of the reduced molyb-
denum compounds. It is redissolved in nitric acid,
the solution evaporated nearly to dryness, and the
assay finished by the iodide method as usual.
Alternatively, the precipitate of cuprous thio-
cyanate may be extracted with hot caustic soda, the
cuprous hydroxide filtered off, and the filtrate
acidified and titrated with permanganate. In this
case a weighed amount of pure copper should be put
through the whole process as a standard. The
separation of copper minerals from those contain-
ing molybdenum is briefly discussed.—A. R. P.

Kn in cassiterite; Determination of . H.
Anal. Asoc. Qufm, Argentina, 1921, 9,

he method proposed is a modification of that c

H gram of the powdered materii
*dh 5 g. of a mixture of sodium carbonaf

of
placed in a crucible, in the bottoi

f
^*>0114 2 g. of sodium carbonate. Acovei
^uium carbonate-sulphur mixture i

fur^li‘“ placed in a cold muffl

tainoii**!,
is heated to redness and mair

extrart^*'^®*!^®^
^ After cooling, the melt i

weak
water and the residue washed wit

mmonium sulphide. Filtrate and washing

are united and stannic sulphide is precipitated by
adding 25 c.c. of hydrochloric acid (1:4). The
stannic sulphide is collected on a filter and washed
with 1 % hydrochloric .icid. It is then dissolved in

strong hydrochloric acid with gentle boiling, the
last traces of hydrogen sulphide being removed by
the addition of a tew drops of bromine. Ammonia
is added till the reaction is alkaline and the liquid

raised to boiling. The precipitate of hydrated
stannic oxide is washed by decantation, using 1%
ammonium nitrate containing a little ammonia,
collected, dried, ignited, and weighed as stannic
oxide.—G. W. R.

Bismuth [; Determination of ] in high-grade
ores. G. Spurge. Chem. Age, 1921, 4, 584.

The following colorimetric method is recommended
as giving in 15 mins, results correct to 0'2—0'3% in
ores containing up to 45% Bi. 0'05 g. of finely
powdered ore is dissolved in 100 c.c. of nitric acid
(1:3) and the solution diluted to 500 c.c. A portion
is filtered through a dry paper and transferred to
a 25 c.c. burette, while a second burette contains a
standard solution of bismuth (1 c.c.=0’00005 g.
Bi). Two Nessler tubes are prepared, each contain-
ing 10 c.c. of a 10% potassium iodide solution and
3 drops of a solution of sulphur dioxide. 1 c.c. of
the bismuth standard solution is added to one tube
and tho assay is run into the other until the colours
match. Lead and copper in large quantities are the
only interfering metals. The former is removed by
addition of sulphuric acid before making up to bulk
and tho latter by filtering off any precipitated
iodide before comparing the colours, or by precipi-
tating the bismuth as basic nitrate prior to making
up to bulk.—A. R. P.

Patents.

Steel; Process of making . E. T. Pclton.
U.S.P. 1,376,160, 26.4.21. Appl., 6.7.20.

A CHARGE of iron materials low in phosphorus and
sulphur is melted in an acid-lined furnace, and the
slag is removed from the surface of the molten
metal, which is then treated with a quantity of iron
ore. Ebullition is produced in the mixture and
the charge poured.—.4. R. P.

Gases derived from roasting ores; Removed of dust
from —— . Manufactures de Prod. Chim. du
Nord, Etablissenicnts Kublmann. E.P. 147,020,
6.7.20. Conv., 6.5.14.

In a dust-settling chamber the gas stream is caused
to meet a series of chain curtains. The curtains are
formed of a number of parallel single chains, each
of which is arranged in relation to the adjacent
ones so as to divide the gas stream as finely as
possible. The separate chains may be connected
together by a wire which affords a means of shaking
the curtains and causing the collected dust to fall.

—C. A. K.

Slags containing iron; Process of separating
from coke and other fuel residues. F. Krupp
A.-G. Grusonwerk. E.P. 152,642, 23.8.20. Conv.,
11.10.19. Addn. to 150,333.

P.ARTICLES of coke remain attached to the iron after
tho magnetic separation of slags containing iron as
described in the chief patent (J., 1921, 139 a). The
magnetic material is therefore ground and sub-
jected to a second magnetic treatment.—C. A. K.

Ores; Treatment of argentiferous lead-zinc sulphide
. F. E. Elmore. E.P. 162,026, 18.12.19.

Finely ground ore or concentrate is mixed with
alkali or alkaline-earth chlorides, with or without
the addition of xinc chloride, and heated to 450°

—

500° C. in an oxidising atmosphere. Lead together
with a proportion of the silver is obtained in solution
by extracting the oxidised mixture with hot brine.
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and may be recovered by cooling the liqnor. Prom
the zinc sulphide which remains nnattacked the re-

maining portion of the silver may be extracted by
treatment with suitable solvents. (See also E.P.

129,773, 135,968, and 141,044; J., 1919, 685 a; 1920,

117 A.)—C. A. K.

Zinc solutions: Purification of . S. Field, and
The Metals Extraction Corp., Ltd. E.P. 162,030,

19,12.19.

Ziyc sulphate solutions acidulated, and at a tem-
perature of 70°—100° C., are treated with either

finely divided zinc or aluminium or an aluminium-
zinc alloy in the form of powder or granules, in the

presence of mercuric sulphate. These metals are

more electro-positive than the metallic impurities

present and cause the latter to be precipitated upon
the mercury in the form of a sludge.—J. W. D.

amounts of chromium and copper and not less than
10% of tungsten and molybdenum together the
tungsten being in exoeas of the molybdenum.’

(j)An alloy of chromium, tungsten, and aluminium
the chromium being in preponderating amount
compared with the combined amount of tungsten
and aluminium and the tungsten being in expm.
of the aluminium.—J. W. D.

Alloy. C. D. Stovall. TJ.S.P. 1,375,804. 26 4 21

Appl., 14.7.20.

An alloy containing Au 72 pts., Ni 131 pts ami
Cu 161 pts.—C. A. K.

Metal alloy. J. P. 'Wandersee, R. Peretto, and
T. A. L. Albrecht, Assrs. to Ford Motor Co
tJ.S.P. (a) 1,376,056 and (b) 1,376,062, 26 4 21

Appl., 10.9.19 and 7.6.20.

Electro-deposition of metals upon iron arid alloys of

iron [: Cleaning process preliminary to ].

R. J. Fletcher. E.P. 162,391, 28.1.20.

The iron or iron alloy is cleaned by being used

alternately as cathode and anode in an acid bath

containing copper sulphate, a current density of

150—500 amps, per sq. ft. being employed.
—J. 8. G. T.

Aluminium alloys. T. F. Bradbury, and Rolls-

Royce, Ltd. E.P. 162,467, 25.2.20.

AtTJMiNinM alloys containing 3—15% Cu, or 5—20%
Zn, or 1—20% Zn and 1—6% Cu, show an increased

fluidity when molten and reduced tendency to crack

during solidification, and give sounder castings.

Antimony, magnesium, and titanium may be added

between the total limits of 0*5 and 3%, the higher

limits of the individual metals being 1'5% Sb or

Mg and 0-8% Ti.-C. A. K.

Alloys; Method of treating light-metal . W. R.
Veazey, Assr. to Dow Chemical Co. TT.S.P.

1,374,968, 19.4.21. Appl., 21.1.20.

Allots of high magnesium content are heated to

500°—700° F. (260°—370° C.) and then forged or

similarly worked.—J. W. D.

(a) Acid-resisting alloy, (b, c) Alloy. A. W.
Clement, Assr. to The Cleveland Brass Manufac-

turing Co. U.S.P. (a) 1,375,081, (b) 1,375,082,

and (c) 1,375,083, 19.4.21. Appl., (a) 27.7.18,

(b, c) 15.8.18.

(a) An acid resting alloy contains approximately

40% Cr and a metal having the properties of

molybdenum, together with iron and carbon, (b)

TTie principal components are molybdenum and a

metal possessing the properties of nickel and cobalt,

together with not more than 4% Mn. (c) Iron not

exceeding 10% in quantity replaces the manganese

in (b).—C. A. K.

(a) The alloy consiste of 2—5% C, 35—65% Co, and
the remainder chromium and tungsten, (a) An
alloy of 20-35% Cr, 5—20% W, 1—15% Fe, and the
remainder cobalt and carbon.—A. R. P.

Ores; Treatment [chloridising] of . J. H. Hint
Assr. to Alvarado Mining and Milling Co. II 8 P
1,375,002, 19.4.21. Appl., 24.1.20.

Ores, metallurgical products, and the like are

chloridised by heating in a closed multiple-hearth

furnace and then introducing a chloridising agent

in a gaseous or vapour form.—A. R. P.

Ores; Separation of mixed sulphide . C. Faul

and H. Lavers, Assrs. to Minerals Separation
North American Corp. U.S.P. 1,375,087, 19.4,21,

Appl., 12.3.15.

A MIXED sulphide ore is concentrated selectively by

means of a froth flotation process in presence of a

copper material and an alkali bichromate.
-C. A. K.

Ore concentration process. W. A. Scott, Assr. to

Minerals Separation, North American Corp.

U.S.P. 1,375,233, 19.4.21. Appl., 10.9.17. Re-

newed 15.9.20.

A GAS is introduced into the ore pulp in the form

of minute bubbles, the resulting mineral-carrying

bubbles are treated to remove the gas from them

before they reach the surface of the pulp, and the

mineral carried by the bubbles is separated from the

remainder of the ore.—A. R. P.

Sodium; Manufacture of metallic . A. W.

Smith and W. R. Veazey. U.S.P. 1,375,330,

19.4.21. Appl., 16.7.17.

A FT78ED mixture of sodium carbonate and .mother

salt is electiolysed, the ingredients being propor-

tioned so that the mixture has a lower melting

point than any of its constituents.—J. W. D.

Acid-resisting alloy. Acid-resisting article and

method of mailing same. A. W. Clement, Assr.

to The Cleveland Brass Manufacturing Co.

U.S.P. (a) 1,375,672 and (b) 1,375,673, 26.4.21.

Appl., 26.7.17.

(a) An alloy of 60% Cr, 2—4% Si, 2-^% C as

graphite, and the remainder iron. (b) Articles

made of irourchromium alloys free from carbon are

made acid-resisting by treating the surfaces in a

Buitable manner with carbon and then cooling

rapidly, whereby iron and chromium carbides are

produced in the surface layer.—A. R. P.

Alloys; Electrical-resistance . F. P. Hansen,

Assr. to Hansen-Hallihurton Mfg. Co. U.S.P. (a)

1,375,454 and (b) 1,375,456, 19.4.21. Appl.,

19.9.19.

(a) As alloy containing approximately equal

Metallurgical furnace. D. Baird, Assr. to General

Chemical Co. U.S.P. 1,375,346, 19.4.21. Appl-,

17.6.20.

A MULTIPLE-HEARTH roasting furnace is provided

with means for causing the material to fall from one

hearth to another, and with an air conduit situaiea

behind the stream of falling ore, so that an

blast may be directed into the stream.—A. R- P-

Fumact: MtialluTgical . J. W. Griswold and

H. 0. Loebell. U.S.P. 1,375,754, 26.4.21.

Appl., 24.7.18.

A CLOSED melting cliamber is surrounded by a.

number of combustion channels in which a mixture

of gas and air is burnt. Products of combustion ar

passed throu^ a detached heat exchanger, and t

furnace is mounted on trunnions for pouring.
—0. A. R-
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.^^rlers- Gas-diicKargi conduit for rotary .

^ w TT Howard, Assr. to American Smelting and

lefininr^. TI.S.P. 1,375,965, 26.4,21. Appl.,

4.12.19.

Toe waste gas discharge flue from the upper side

i a horizontal cyhndrica matte converter is

tnuaht to a position concentrically disposed to the

of the converter by means of nght-angled

A loose sleeve connecting the discharge end

Mrtion with the flue leading to the chimney per-

mits of rotation of the converter.-C. A. K.

niineraU vatnes; Frocess for the extraction of—
from highly dilute solutions M. L. E. Baudin.

U S P 1,375,441. 19.4.21. Appl., 7.4.17.

Mineral compounds are extracted from very dilute

^li.tions by bringing the latter into contact with

fsupport cLted with a colloidal absorb^t material.

vilrer-iolder. W. B. Bnochetti. U.S.P. 1,375,552,

19,4.21. Appl., 10.2.20.

\ SOLDER containing Ag 55-^5 %, Cu 2(^30 % ,
Zn

iO—20%, and arsenic trioxide.—J. W. U.

Rinn scrap; Process of treating .

Mston U.S.P. 1,375,930, 20.4.21. Appl
0. C.

.
2 .1 .20 .

Tee copper content of copper-bearing alloys is in-

creased by treatment of the alloy with an aqueous

solution containing a solvent for metals electro-

positive to copper.—C. A. K.

Bearing metal. J. G. Kelly, A. L. Pringle, and

H. Hall. U.S.P. 1,.376,339, 26.4.21. Appl., 7.5.20.

The alloy consists of 1 pt. of aluminium, slightly

more than 1 pt. of zinc, 2 pta. of lead, and 4 pts.

of tin.—A. R. P.

Ores or concentrates; Process of roasting .

P. R. Middleton, Assr. to ,1. C. Lalor. U.S.P.

1,376,025, 26.4.21. Appl., 20.1.20.

Ore containing a metallic sulphide is heated in

presence of air to a temperature below the ignition

point of the sulphur, and maintained at this

temperature until the maximum proportion of the

metallic sulphide has been oxidised to sulphate.

—W. J. W.

Iron; Bessemerising . R. S. McCaffery. E.P.

138,900, 10.2.20. Conv., 13.11.18.

See U.S.P. 1,338,655 of 1920; J., 1920, 455 a.

Alloys; Process of producing and alloys pro-

duced thereby. Rare Metals Reduction Co.,

Assees. of J. B. Grenagle. E.P. 138,348, 27.1.20.

Conv., 7.12.15.

See U.S.P. 1,248,648 of 1917; J., 1918, 95 a.

Tin; Afethod of recovering from stanniferous

waste products. T. A. Eklund. E.P. 138,622,

2.2.20. Conv., 1.2.19.

See G.P. 316,111 of 1919; J., 1920, 303 a.

Ferro-smeo-rnagnesium alloy: Method of producing
. G. Pistor, A. Beielstein, and A. Beck,

Assrs. to Chem. Fabr. Griesheim-Elektron.
U.S.P. 1,376,113, 26.4.21. Appl., 11.11.16. Re-
newed 7.2.21.

See E.P. 100,848 of 1916
;
J., 1917, 600.

Alumina. G.P. 303,923. See VII.

Slag. E.P. 162,375. See IX.

Stencil plates etc. U.S.P. 1,376,366-9. See XI.

XI.-ELECTfiO'CHEHISTBY.

Fuel cells; Construction of high-temperature .

E. Baur, H. Treadwell, and 6. Triimpler. Z.
Elektrochem., 1921, 27, 199—208.

In a former paper, fuel cells were described in
which copper oxide was used as a cathode (J., 1916,
1266). A nuinlxT of cells of varying construction
have now been devised in which iron oxide is sub-
stituted for copper oxide. The cells described are
of two types, carbon-oxygen and hydrogen-oxygen,
and are all characterised by the use of a porous
diaphragm in the form of a tube or crucible of
magnesia, or better, of a specially-prepared
magnesia-clay mixture suitably moulded and fired.
One of the most satisfactory cells described had
electrodes respectively of iron and magnetite
packed in two channelled magnesia-composition
tubes, air being passed through the FejO, tube and
hydrogen through the iron lube. The electrolyte,
equal parts of fused caustic soda and potash, was
contained in an iron vessel, and the surface of the
electrolyte was covered with a considerable thick-
nes.s of louse magnesia, in which the electrode tubes
were embedded in a horizontal position. The poros-
ity of the magnesia and of the tubes was sufficient
to allow the electrolyte to make good contact with
the electrodes. Such a cell gave an E.M.F. at
800'^ C. of 0'90 volt, and had an internal resistance
of about 3 ohms. The opinion is expressed that
such fuel cells are a technical possibility.—E. H. R.

Sodium-oxygen cell. E. Baur. Z. Elektrochem.,
1921, 27, 194—199.

A METHOD has been devised for measuring directly
the sodium-oxygen potential in a caustic soda ceil

at temperatures between 300° and 600° C. A
number of different types of electrode were first

tested by measuring the hydrogen-oxygen potential
in caustic soda between 300° and 400° C. Measure-
ments of the sodium-oxygen potential were eventu-
ally made in three types of cell, viz., with an alloy
of sodium and lead containing 40 mols. % Na
against a silver-oxygen electrode, with pure sodium
against the same oxygen electrode, and with pure
so<lium against an ironexygen electrode. The lead-
sodium alloy gave results about 0'3 volt lower than
pure sodium. The cells cuiitaining pure sodium
gave a mean result of 2’2 volts at M0° C., which
corre.sponds with the value found by Neumann and
Bergve for the decomposition potential of sodium
hydroxide (J., 1915, 1088). The temperature co-
efficient found was, however, smaller than theirs,

namely, -l'3xl0'’ instead of -2’95xl0'', Some
experiments were also made on the behaviour of

the cells when supplying current. As the current
increases, polarisation sets in, hnt may be partly

prevented by increasing the rate of the oxygen
current.—E. H. R.

Patents.

Melting and other furnaces; {Packing /or] electri-

cally heated . The Morgan Crucible Co., and
C. W. Speirs. E.P. 162,246, 7.10.19.

In using electrically heated crucibles etc. of the

type described in E.P. 24,626 of 1912 (J., 1913,

1019), mounted in a metal or other casing from

which they are insulated by refractory brick, access

of air to the carbon resistors is avoided by using

natural crystalline plumbago of a “ platey ”

nature as a packing between the resistor and the

refractory wall of the furnace. A layer of fine

powder, such as sand, is placed at the bottom of

the annular space between the resistor and the

refractory wall.—J. S. G. T.
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Electric furnace. W. K. Booth and W. L. Morris,

Assrs. to The Booth Electric Furnace Co. C-S-P.

1,376,072, 26.4.21. Appl., 9.4.20.

An electric furnace haring a refractory lining is

provided with means for rotation about its axis.

Electrodes, extending axially through the end walls

of the furnace, are carried by adjustable supports
mounted on the end walls and are provided with
metal collars through which water may be circu-

lated during rotation of the furnace.—J. S. G. T.

Electrolytic cell. H. I. Allen and K. R. Fox, Assrs.

to Electron Chemical Co. U.S.P. 1,374,976,

19.4.21. Appl., 1.6.20.

An anode for use in the electrolysis of saline solu-

tions consists of one or more flat carbon plates pro-

vided with spaced parallel riba, the faces of the

ribs and of the plates between the ribs being active.

—J. 8. G. T.

Battery electrode; Depolarising and process of

making same. R. C. Benner and H. F. French,

Assrs. to National Carbon Co. U.S.P. 1,375,647,

19.4.21. Appl., 22.8.18.

Cupnons oxide prepared electrolytically is oxidised

to cxiprio oxide and then mixed with sulphur.

—J. 8. G. T.

Electrically preparing stencil plates, die plates and
the like; Solution or bath for . G. E. Wert-
heimer. U.S.P. (a) 1,376,366, (a) 1,376,367, (c)

1,376,368, and (d) 1,376,369, 26.4.21. Appl., (a)

24.12.17, (a, 0
,
d) 16.5.18.

A soiPiioN for the electrolytic treatment of metajlic

plates or blocks is compose of an aqueous solution

of sulphuric acid and nitric acid together with (a)

ammonium chloride, (a) ammonium chloride with a
small proportion of copper nitrate, (o) ammonium
chloride with a small proportion of acetic acid, (d)

small proportions of iodine, copper nitrate, and
acetic acid.—J. S. G. T.

See also pages (a) 421, Electrical gas purification

(E.P. 145,477). 426, Liquid fuel (U.S.P. 1,376,180).

432, Perborates (U.S.P. 1,375,596) ;
Arsine, phos-

phine. and stibine (U.S.P. 1,375,819). 434, Quartz

glass (U.S P. 1,375,657). 436, Electrodeposition

(E.P. 162,391); Electrical-resistance alloys (U.S.P.

1,375,454—5).

X1I.-FATS; OILS: WAXES.

Herring oil. T. Lexow. Chem. Umschau, 1921, 28,

85—86, 110—113.

The following constituente are well established ;
—

Myristic, palmitic, zoomario, stearic, oleic, clupano-
donic, gadoleic, and erucic acids, together with

acids of formulae C„H„0, and C„H„0„ hydr-

oxylated acids, and unsaponiiiable matter. Oil

from salted herrings also contains lactones, lipoids,

and soaps. Formation of free fatty acids begins the

moment the herring is dead: the quantity in

ordinary good quality oil lies between 2 and 5%.
The colour and flavour show no close relationship

to the free fatty acid content, the former depending
largely on the fishes’ nonrisnment and the naethod

of pickling. The author finds the saponification

value unaffected by the season of the year or the

size of the fish. 'Diere is, however, a considerable

variation of this value according to the latitude in

which the fish are caught, average values rising

from 184 to 189 with an increase in latitude from
66° to 71°. The percentage of unsaponifiable matter

varies in a similar way, but inversely with incre^
in latitude. About 120 determinations of the iodine

value (Wijs) show that this varies markedly with

the season of the year, in the same way as the yield

of oil—the two latter figures being at their hipest

(149 and 13%) in July, August, and September and
at their lowest (110 and 2%) in March.—H. C. R.

Critical temperatures of solution of fats in mixtures
of ethyl and amyl alcohols. A. J. J. Vandevelde
Bull. Soc. Chim. ^g., 1921, 3«, 14—16, 58-^2.

Expemments were undertaken to determine
whether a mixture of 94% ethyl alcohol with isoamy]

alcohol (cf. J., 1914, 1074), which gave critic^ solu-

tion temperatures similar to those of Crismer’a

ethyl alcohol, could advantageously replace ths

latter. A mixture which gave with light petroleum

the same C8T as Crismer’s alcohol was found to give

lower values with glycerides, and a mixture which

gave with beef fat the same CST as Crismer’s

alcohol, gave, especially with cacao butter and light

petroleum, higher values than those of Crismer’s

alcohol. 'The distances between the extreme critical

solution temperatures of the substances examined
are greater for Orismer’s alcohol than for the amyl

i alcohol mixtures, which gives the former a greater

i
aeiwitiveness. The divergences observed with the

; amyl alcohol mixtures seem to be due to the relative

:
solubility of the fats in amyl alcohol.—G. F. M.

! iS'ulp[on]afed oils; Improved formvlce for the cal-

culation of inorganic impurities in . R
Hart. J. Amor. Leather Chem. Assoc., 1921 16,

159—161. (C/. J., 1921, 226 a.)

, The formula previously cit^ may be simplified

: when 2A is equal to or<Aa since no carbonate can

be present.

Inorganic impurities=Ash-0 0634(2A-l-AB).

;

When 2A>A8 sodium carbonate will be found in

the ash. By substituting A s for 2A in tho sulphate

’ term the formula becomes
Inorganic impurities=A8h-(0 0795As-t-0'0946A).

j

These new formulm are simplified by substituting

: 8 (the percent, combined SO,) for its equivalent As.

i
They become in the absence of carbonate

Inorganic impuritie8=Ash-0T268(7S-(-A),

!

and where carbonate is present
i Inorganic impurities=Ash— 0i)946(ll‘778+A).
i The data required are:—ash, combined SO, (S),

I
and fixed alkalinity (A) in mg. of KOH.—D. W.

' Oxidation of vaseline and paraffin. Langen. See

Ha.

I

Patents.

Oils and fats; Refining of . V. Schwarzkopf.

E.P. 138,115, 22.1.20. Conv., 25,10.18.

The oil is mixed with 4—8% of bleaching earth,

e.g., fuller’s earth, and heated in vacuo to 2^° C.

in a current of hydrogen until free fatty acids no

longer distil over.—H. C. R.

Hydrogenation of unsaturated oils and fats; Pro-

\ cess for the continuous . E. R. Bolton. E.P.

162,370, 26.1.20.

The oil is hydrogenated in vessels fairly

packed with nickel wool which has been activated

by treatment with nitric acid, roasting, pd re-

ducing in a current of hydrogen. The activity of

the catalyst may be restor^ in situ by washing with

hot oil to remove bobrs, then with an oil solvent,

and finally re-heating in hydrogen.—H. O. R.

Hydrogenation of oils, fats, and the lit*/

Method of maintaining the activity of metalM

catalysis during the . E. R. Bolton and

B. J. Lush. E.P. 162,382, 27.1.20.

The poisoning of the nickel catalyst by soap forma-

tion is avoided by the addition of a small quanUty

of mono- or didyoeridee of fatty acids to the oil to

be treated, 'This combines with any free faWJ

acids present or formed during hydrogenation ana

BO preventa the attack of the nickel. Oils contain-
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nsL free fatty acida can be hydrogenated directly

after adding enough mono- or diglycerides to com-

bine with the free fatty acids.—H. C. R.

/1 .7 c ints and fatty acids; Process of extracting

ii H. McKee. U.S.P. 1,378,211, 26.4.21.

Appi., 24.6.19.

The material containing oil is dehydrated and sub-

iected to the solvent action of liquid sulphur di-

oxide.—B. M. V.

Fat Stimulating the production of in

microbes Reichsausschuss filr pflanzl. und tier.

Oele und Fette, G.m.h.H. G.P. 332,411, 12.10.18.

The microbes are exposed in the form of a thin

layer to the action of air containing alcohols or

their derivatives, e.g., air mixed with the gases

derived from fermentation processes.—L. A. C.

Fats and oils; Process for neutralisation [and

hvdrogenationl of . H. Schlinck & Go.

G.P. 334,^9, 15.8.16. Addn. to 315,222 (J.,

1920,198 a).

Neotbaiisation and hydrogenation are effected

simultaneously by adding glycol and a suitable

catalyst to the fat or oil and then treating it, at a

high temperature, with hydrogen, preferably in

excess.—J. H. L.

Catalytic agents for reduction or hydrogenation

purposes; Process for producing -. A. Radis-

son (Assr. to Soc, de Stearinerie et Savonnerie de

Lyon), and P. Berthon. U.S.P. 1,377,158, 3.5.21.

Appl., 29.10.19.

See E.P. 107,004 of 1917; J., 1918, 431 a.

Peclorising charcoal, E.P. 162,117. See IIb.

Products soluble in or forming emuisionj with

water. E.P. 134,223. See III.

Yulcanised-oii product, U.S.P. 1,376,172—4. See

XIV.

Xin.-PAIHTS ; PIGMENTS : VAIINISHES

:

BESINS.

{Jolophomj; New constituents of . colophenic

acids and their analogues, 0. Ascnan. Ber.,

1921, 45, 867—886.

A NEW series of acids, CnHgn.nO^, has be^ isolated

from the residues left after the preparation of

.pinabietic acid from the “black liquor’^ of sulphate-

cellulose factories (J.^ 1919, 646 a) and also from
American and Finnish colophony. These are

provisionally termed colophenic acids. They are

monobasic acids which are differentiated from the

resin acids by the ready solubility of their sodium
salts in cold water and the stability of the solutions

towards carbon dioxide. The lactone ring and the

aldehydic group are not present. The presence of

the ketonic group could not be definitely established

butene oxygen atom is present in a hydroxyl group.
The acids are colourless or pale yellow, whereas
elutions of their alkali salts are dark yellow or

brownish-yellow. Hexadekacolophenio acid,

m.p 96°—105° 0. (yellow granules, from
'Concentrated solution) or 86°—98°

_

C. (almost
colourless powder, from dilute solution),
+22'33° (colourless form) or -f21*66° (yellow form)
m benzene solution, heptadekacolophenic acid,
Di.p. 100°—105° C. after softening at 70°—75° C.,

oktodekacolophenic acid, and eikosicolophenic acid,

softens at 80°—90° C. and is molten below
110° C. are described. Hexadekacolophenio acid

prepared artificially by the oxidation of a slightly
alkaline solution of pinabietic acid with hydrogen
J>eroxide, {Of. J.C.i., July.)—H. W.

Hesin of maritime pine; Acid constituents of the
. G. Dupont. Comptes rend., 1921, 172,

1184—1186. (C/. J., 1921, 357 a.)

PiMARTC acid as isolated from pine resin and puri-
fied by Vesterberg’s method (cf. J., 1906, 82)
consists of a mixture of 37% of d-pimaric acid and
63% of i-pimaric acid.—W. G.

Patents.

Paint vehicle. Paint composition. Paint vehicle

for anhydrous pigments. Paint composition.

W. N. Blakeman, jun. IJ.S.P. (a) 1,375,352,
(b) 1,375,353, (c) 1,375,354, and (d) 1,375,355,

19.4.21. Appl., 12.6.17.

A MDLTURS of (a) hydrogenated oil, tung oil, and
marine animal oil or (c) untreated commercial
marine animal oil and tung oil is used as a paint
vehicle. As a paint composition (d) a mixture of

an anhydron.s pigment with the vehicle described
under (c), or (s) an anhydrous mixture of pigment
with a fluid hvdrogenatod oil mav be used.

—D. F. T.

Resinous condensation products [from hydrogenated
naphthalene^; Manufacture of . A.-G. fiir

Anilin-Fabr. G.P. 305,575, 19.4.17.

Hydrogen.\ted naphthalene is treated with form-
aldehyde in the presence of acids, with or without
the addition of a soh'ent or diluent. The products

can be worked up with turpentine and linseed oil

for the manufacture of varnishes.—L. A. C.

I lYood; Process for impregnating before paint-

ing. H. Haarhaus and W. Hoffmann. G.P.
332,908, 3.3.20.

;
To accelerate the drying of oil paints when applied

' to wood, the latter is first impregnated with a
^ neutral or slightly alkaline solution of alkali

naphtheDates, and then treate<l with salts of iron,

aluminium, zinc. leael, manganese, or cobalt, to

cause precipitation of metallic naphthenates.
—W. J. W.

Asphalt substitute. G.P. 332,888. See III.

XIV.-INDIA-fiUBBEB; GUTTA-PEBCHA.

PATENia.

Vulcanising processes and apparatus for the manu-

!
faclure of high pressure expanded vulcanised

rubber and like substances. C. L. Marshall.

,
E.P. 162,176, 15.4.20

' Fob tho manufacture of a semi-rigid expanded vul-

:
caniscd rubber, ceresin wax or similar material is

:
incorporated into the mixture so as to 'render it

: capable of retaining an inert gas under pressure.

:
By enclosing the material before vulcanisation in a

j
skin of rubber which will allow the diffusion of gas,

i
the vulcanised foam is protected against subs^

i quent mechanical disruption. Vulcanisatirm is

i effect^ in an externally heated chamber containing

a removable inner chamber which is provided with

inlet and outlet valves for the automatic control of

the internal gaseous pressure transmitted from the

compressed atmosphere of the larger vessel. The

froth formation is developed by a rapid partial

reduction of pressure at the completion of vulcanis-

ation, whilst the rubber is still hot.—D. F. T.

Vulcanisation of caoutchouc; Process for the .

S J Peachey. E.P. 162,429, 12.2.20. Addn. to

129,826 (J., 1919, 688 a).

In the vulcanisation of rubber by the action of

hydrogen sulphide and sulphur dioxide, the process

is accelerated by applying one or both of the gases

under pressure.—D. F. T.
B 2
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Vulcanised rubier goods ;
Methods foriht

tion of • H. P. Stevena. E.P. 162,538,

16.4.20.

The rate of perishing of vulcanised rubber d^

creases with the proportion of moisture in the

Burrounding Atmosphere. For the preserFation of

rubber goods, therefore, the atmoephere of the

storaee chamber is kept saturated with moisture,

or nearly so. (Of. J., 1920, 251 T.)—D. F. T.

I ecn'pw’ /
quebracho extracts respectiveiy. Fitter canX^f

’eto*’ I oow obtainable, and their use should be made cL.
pulsory.—D. W.

G,

Vvkanised-oil product. IT. 0. Snellmg.

(A) 1,376,172, (b) 1,376,173, and (c) I
^

26.4.21. Appl., (a, b) 8.8.19 and (c) 21.8.19.

(a) a vtiLCANiSED Oil product is depolymerised in

the presence of hydrogen chloride. (a) Various

degrees of plasticity are imparted to different

portions of vulcanised oil, and the products are

mixed, (o) A liquid vulcanised oil product capable

of being solidified by contact with water is claimed.

(Cf. TJ.S.P. 1,315,246 of 1919; J., 1920, 697 a.)

—D. F. T.
i

Bubber; Drying by means of indifferent
[

gases. A.-G. Metzeler und Co. G.P. 332,974, I

21.2.19.
'

Flxjb gases freed from ashes, soot, sulphur dioxide,
|

etc., and cooled or heated as the case may be, are i

employed,—J. H. I..

Bubber-Uke products; Hindering oxidation in

synthetic . Badische Anilin- und Soda-Fabr.

G.P. 3,32,305, 28.3.18. Addn. to 330,741 (J.,

1921, 812 a).

The material is mixed with aromatic nitro-com- :

pounds, e.g., 1% of nitronaphthalenc, nitro-
|

benzene, etc., instead ol phenols or naphthols. The
products can be vulcanised us usual.—J. H. L.

|

Subber-Uke products; Preparation of .
|

Badische Anilin- und Soda-Fabr. G.P. 333,496,
|

22,8.18. Addn. to 329,676 (J;, 1921, 400 a).
i

The polymerisation is carried out in presence of
i

aromatic hydroxy- or nitro-compounds, or other

substances which hinder oxidation of synthetic

rubber-like products (cf. preceding abstract). The
;

added substances remain homogeneously distri-
,

huted throughout the products and minimise

oxidation during the working of the latter.

—J. H. L.

Bnbber products; Manufacture of . Goodyear
Tire and Rubber Co., Assees. of C. W. Bedford.

E.P. 146,992, 6.7.20. Conv., 29.5.17.

See U.S.p. 1,323,951 of 1919; J., 1920, 123 a.

Vulcanising ; Method and apparatus [^annular

moulds heated by induced electric currents']

for . Goodyear Tire and Rubber Co., Assees.

of C. W. Post. E.P. 145,425, 17.6.20. Conv.,

22.5.19.

Tonnw wljrtww; Pfltrotwn of
Parker End J. T. Terrell. J. Soc
Chem., 1921, S, lia-116.

^

EzpSRncima are deecribed showiim tbo
of the Berkefeld filter candle to filter
determination of soinWe matter in tann.n^ r ‘ke

There is loss of soJnb/e matter due to adsornr”'**'
the filter paper even when a considerable n,

(200 c.c.) of the filtrate is rejected before eva?
‘*^

ing to dryness. Differences of 3 5% and
total soluble matter were obtained with mimosa

’

j

Tannins: Action of and the swelling of pelt

G. Grasser. Collegium, 1921, 1—10, 58—67, 105—

117. (C/. J., 1921, 154 a.)

Tannins have very little repressing action on acid-

swollcn pelt. Neither sodium chloride nor gallic

acid exerts any swelling action on pelt. Formalde-

hyde has an extraordinarily high repressing action

on acid-swollen pelt and neither acids nor alkalis

can modify it. Formaldehyde is the most astringent

tanning agent known. From their action on

swollen pelt, phenol and phenolsulphonic acids

should prove good bating materials. Vegetable

tannins do not reduce acid-swollen pelt, but the

effect is different if the pelt is treated with tannin

first and then with acid. Pieces of pelt were treated

with different tannin solutions and then with acid

and the increase in weight determined and com-

pared with the increase in weight obtained by sub-

jecting untreated pelt to the same _acid treatment.

Prom the figures obtained, the initial speed cf

tannage, C, was calculated. The maximum speed of

tannage, J, was similarly obtained by making

experiments over longer periods of time, and the

intensity of tannage, E, was calculated by dividing

the maximum speed of tannage by the time to

attain that maximum. Tables are appended giving

C, J, and B for a large variety of tanning

materials. A comparison of these figures shows that

there are tannins which have a compariitively

high initial tanning velocity, C, hut it is not main-

tained to the end of the tannage. The synttotic

tannins are characteristic in this respect.

have the highest C value and are specially suitable

for re-tanning. Tannins which resemble dyes

(mangrove, cutch, and logwo^) have a very low

initial tanning velocity and intensity in spite of

their ready solubility. This is due to their feeble

tanning properties. Sulphite-cellulose, though a

weak tanning agent, has a high tanning velocity.

TTio more favourable behaviour of basic chromic

sulphate in comparison with basic ferric sulphate

explains why chrome t.annage has become of sud

practical importance. Potash alum gives low

values. True tannins do not give high values tw

C, J and E, but an average for J, 0'-45—0’58, 6.

0-40—0-49 and E. 0-40—0'54. The values observei

for various materials, including tannins and oth^"'

are J, 0-36-0-97, 0, 0’36-0-93, and E, 0-.3^5:02.

—X). w.

XV.-LEATHEB; BONE; HOBN; GLUE.

Tanning material; Yield of extract from . A.

Harvey. J. Soc. Leather Trades’ Chem., 1921,

S, 115—117.

In calculating the yield of extract from tanning
materials an error is usually made by ignoring the

decrease in weight sustained by the material due to

loss of soluble matter. This loss, which may run as

high as 20%, is only partly accounted for by the

formation of sludge during cooling. In a case now
being investigated a very considerable loss was sus-

tained, although very little sludge was formed.

Hydrolysis and adsorption [by hide]. V. Kubelka.

Collegium, 1921, 135—141.

A cKiTiciBM of Moeller’s work (J., 1920,

itheic tannins. C. Immerheiser. CollegmO'

921, 130—132.

amciSM of Moeller’s views on synthetic taBnin* .

1921, 154 a). Sulphonation is not the essent

aciple involved in the preparation of synttm

nins, but only a means of rendering .8““

m soluble, and ;8-naphthaleneaulphonic ac

w

ich has none of the characteristics of a tarn ..

H.. -nmnnrpd with commercial syniuc
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annina whick have a definite tanning action.

Jrdoval has no harmful action on leather even when
jsetl in excess. The synthetic tannins are valuable

[)eoause of their easy penetrability^ and because

;bey dissolve difficultly soluble tannins in mixture

vith vegetable tanning materials. Ordoval, for

iissolvlng solid quebracho extracts, has replaced

mlphiting. In spite of all attacks, the synthetic

tannins have gained a firm footing in the leather

trade and have attained to great practical import-

ance.—O. W.

Chrome [tanning'] liquors; Acid titration oj .

A. W. Thomas and S. B. Foster. J. Amer.
Leather Chem. Assoc., 1921, 16, 61—63.

DiiAVALE and Das (J., 1920, 758 a) have shown that

the maximum increase in acidity is obtained by

adding 49 g. or more of sodium chloride to 400 c.c.

of solution containing 0’1747 g. of chromium. With
samples of chrome liquors diluted to 400 c.c. with

distilled water and treated with 50 g. of sodium

chloride, the amount of acid found by titrating

the boiling solution with N/10 alkali was equal to

that determined by the conductance method. The
official method for titrating chrome liquors can be

made to yield more correct results by adding 50 g.

of sodium chloride to the solution before the titra-

tion is commenced.—D. W.

Chrome tanning; One-bath . E. Griliches.

Collegium, 1921, 127—129. (Cf. J., 1920, 633 a.)

In reply to Stiasny’s criticisms (J., 1921, 53 a) the
author states that he used feebly pickled pelt for

his experiments, equivalent to 2 c.c. of N 110 NaOH
per litre, which would be insufficient to influence

the figures as Stiasny suggests. It is not easy to

show the influence of the acid content of the pelt

on the acid taken up from the tanning liquor, and
it is probable that Stiasny greatly over.€stimates
that influence. In Stiasny's suggested method of

expressing the basicity of chrome liquors CrlSO.s
.52T:X, the author considers that X should be
termed the acidity.—D. W.

Aldehyde tannage. VII. W. Moeller. Collegium,
1921, 117—125.

Aldehyde tannage is differentiated from .nil other
kinds of tannage both qualitatively and quantita-
tively. The pwuliar structure of the hide and the
energetic tanning action of formaldehyde prevent
pelt from absorbing much formaldehyde. Freiberg
hide powder has been treated with formaldehyde
and all experiments done with it in determining
the tanning action of formaldehyde arc influenced
thereby. Using stronger solutions of formaldehyde
and very finely divided untreated hide powder, it is

possible to get as much as 27% of formaldehyde
taken up by the hide powder, which is almost the
Mme as the amount absorbed by animal charcoal.
Pieces of pelt treated with formaldehyde solutions
of similar strength do not take up more than 4 % of
formaldehyde owing to their microscopic structure.
Ihe formaldehyde polymers choke the pores of the
leather and prevent further penetration.—D. W.

Iron tannage. D. D. Jackson and T. P. Hou. J.
Amer. Leather Chem. Assoc., 1921, 16, 63—75,
139-159, 202—219, 229—259.

Ikon is more basic than either chromium or alu-
minium. Ferric salts, particularly the sulphate,

readily hydrolys^, and the ferric hydrox-
ide thus form^ seems to pass through the colloidal
range so rapidly that it is soon precipitated and

hard and brittle leather. Another
uimculty with iron tannage is that the ferrous iron

tuJ 1
easily partially oxidised, is com-

pletely oxidised only with difficulty. It is necessary
ferrous iron to the ferric state

pletely and then to keep it in the ferric state

throughout the tanning operation under adverse
conditions, and to prevent the separation of any
hydrated ferric oxide by maintaining the proper
acidity of the liquor employed. Chlorine, sodium
nitrate and sulphuric acid, nitric and sulphuric
acids, and sodium bichromate are the most suitable
oxidising agents, and working details are given for
^eir use inthe manufacture of iron tanning liquors.
Ferric chloride is more stable towards dilution than

I

ferric sulphate for the same basicity and behaves
like chromic chloride and other chromic salts. The
oxidation of ferrous sulphate by chlorine is a ready
means of securing one-third of acid radical in the
form of a chloride. FelOHlSO, is very unstable
whilst more basic ferric chlorides are quite stable.
On treating pelt witb basic iron liquors, the iron is

ab^rbed by the skin very rapidly. The mineral
acid is also taken up by the akin but in lees pro-
portion. The tannage is complete after drumming
for IJ hrs. Iron seems to yield a more permanent
tannage than alum but the leather will not with-
stand the action of boiling water. An iron-tanned
leather, properly tanned, is not brittle on the grain
and docs not deteriorate on storing. It is im-
portant to rinso the tanned stock, after neutralisa-
tion, to remove soluble salts. The harsh feel, due
probably to the presence of a large amount of iron
oxide in the leather, may be counteracted somewhat
by heavy fat-liquonng, oiling, or the use of flour.
Not than 4% Fe,0, should be present in the

j

air-dried leather. Iron-tanned leather compares
favourably with other mineral-tanned leathers but

! the colour is an_ undesirable feature for some pur-
poses. The basicity ratio of the tanning liquor

I
should vary between one Oil equivalent to every

;

3—5 equivalents of mineral acid radical. The
;
neutralisation should be gradual so that the iron

: may be uniformly fixed throughout the whole skin.
Before dyeing, the leather should be dried out to

i minimise the chemical reactions between the iron

;

in tbe skins and the substances employed. A pro-
' cedure for the chemical analysis of iron-tanned

,

leather is outlined, including the following deter-

j

minations;—moisture, fat, ash, Fe,0,, Cr,0,, free
mineral acid, PjO,, total SO,, hide substance.

I

-D. W.

j

[Tuiinift anatysis;] Shake method and the filter

bell process [of ], G. Baldracco and S.

j

Camilla. Collegium 1921, 125—127. {Cf. J.,

I
1920, 496 a.)

i .4 REPLY to Lauffmann’s criticism of the authors’

I

modified shake method (Collegium, 1920, 430).

-D. W.

,
Free sulphuric acul in leather and animal hide;

1
Determination and behaviour of . C. Immer-

: heiser. Collegium, 1921, 132—135. {Cf. J.,

1920, 731 A.)

: Moeller’s criticisms of the determination of free

j
sulphuric acid in leather by the ether-sulphuric

acid method (J., 1921, 53 a) are not based on experi-

mental evidence. His claim that leather may
contain a considerable amount of chloride is not

borne out in practice even with mangrove-tanned
leathers, and his assertion that organic matter com-
bines with the sulphuric acid and causes a lower

figure to be obtained than the actual amount of

acid present is not supported by tacts. The amount
of sulphuric acid purposely added to a leather can
be determined by this method with a fair degree of

accuracy. When pelt is brought into contact with

a tanning material which has an acid reaction, a

process of neutralisation ensues, and this tact can

be established experimentally. With increasing

tannage the acid figure of the leather diminishes

until a constant is obtained which is characteristic

for each tannin. The “ acid figure ” of the finished

leather is apparently dependent on the acidity of
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the tanning material, so that a leader tann^
with a strongly acid tannin will require less acid

to neutralise it than a leather tanned with a less

acid tannin.—D. W.

Chrome alum solutions. Meunier. See VII.

Sulphonated oils. Hart. See XII.

2.i.6-TrinitrOTe30rcinol. Einbeck and Jablonski.
See XX.

Patents.

Tanning substances; Manufacture of artificial .

M. Melamid. E.P. 137,3123, 2.1.20. Conv.,
24.12.18.

The aikali.8Qluble portion of anthracene oil or
“ soft pitch ” is treated with aromatic sulpho-

chlorides in alkaline solution, and the product is

sulphonated.—D. W.

Tanning substances; Process for the manufacture
of aHificial . M. Melamid. E.P. (a)

148,268, 23.2.20, and (b) 148,738, 25.2.20. Cony.,
(a) 19.7.19 and (a) 21.7.19. Addn. to 137,323
(c;. supra).

(a) The alkali.soluble portion of anthracene oil

boiling between 100“ and 300“ G. (12 mm.), or of

soft pitch (100 kg.), is sulphonated at 30“-^“ C.
with an eijual wei^t of 100% sulphuric acid until

the mass is soluble in water, when the product is

dissolved in water, neutralised with sodium
hydroxide, and the bulk of the sodium sulphate
removed by evaporation and crystallisation. A
solution of 28 kg. of sodium hydroxide is added to

the product, and the mixture is agitated with a
solution of 100—110 kg. of o- and/or p-toluenesul-

phonyl chloride in 200 1. of benzene at normal
temperature until the whole of the sulphonyl
chloride has entered into reaction. The product is

used for tanning without further treatment, (b)

The product as obtained above,, but omitting the

treatment with sulphonyl chlorides, is used direct

for tanning.—L. A. C.

Substances precipitating glue [tanning agents];
Manufacture of . A. Romer, Assr. to A.
Kuttroff. E.S.P. 1,375,976, 26.4.21. Appl.,
9.5.17. Renewed 29.6.20.

A NAPHTHALENESCLPHONE is Sulphonated and the
product is treated with formaldehyde, yielding a
substance capable of precipitating glue from its

solutions.—^L. A. 0.

Leather; Process for impregnating and loading
. H. Burger. G.P. 303,204, 15.5.14.

The addition of naphthalene, alone or in combina-
tion with substances such as fat, parafEn, tallow,

wax, resin, asphalt, or caoutchouc, to impregnating
or filling agents for leather, improves their pene-
trating power. Sulphur may be utilised as an
impregnating agent by dissolving it in naphthalene.
The dried, heated leather is steeped in the solution

at 100° C. for J—1 min. Tlie product may be
readily dyed.—W. J. W.

Hides; VepUation of . W. Rautenstrauch.
G.P. 304,251, 8.4.17.

Babiuh hydroxide solution, of a concentration
above H/lO^forms a satisfactory depilatory agent
for hides. The waste solution may be used again
after addition of more barium hydroxide, and its

efficiency is not affected by presence of albuminoid
matter from the hides. After treatment the hides
may be freed from barium hydroxide by washing
with water containing a small amount of sulphuric,
hydrochloric, lactic, or butyric acid, or of an acid
salt.—W. J. W.

Hides; Process for unhairing hy the action ot
enzymes. B. Hilgermann and M . EmmerirV
G.P. 334;526, 26.10:18.

CoLTiisEB of B. emyeoides tumeseene, megatherium
. and mesentericus are prepared using a mixture of
^ beef, horse-flesh, eggs, and lactose, and of Mucor
and Aspergillus using yeast, glucose, resin, and

I

asparagin, whilst mixed cultures are prepared by
means of glycerin and peptone. By suitable treat-

I ment enzyme preparations are obtained from these

i

bacteria and moulds in 8—12 weeks. The hides.

I
which have been previously softened with acid and
alkali, are placed in water and treated with the en-

\

zyme preparation, in the proportion of SOG^OO c.c.

per 100 kg. of hide, for 24—96 hrS. at 22°—25“ C—w. J. w.

Substances precipiMing glue [tanning agents]
Manufacture of . A. Romer Assr. to A
Xuttroff. U.S.P. 1,375,975, 26.4.21. Appl.'

28.11.14. Renewed 24.4.20.

See G.P. 293,042 of 1913; J., 1916, 1072.

Casein specially adapted for the production of
imitation horn; Manufacture of . A. Bartels
E.P. 162,301, 16.1.17.

8ee XT.S.P. 1,320,666 of 1919; Ji, 1919, 956 a.

!
XVL-SOILS; FEIITILISEDS.

: Soil organic matter and organic carbon; Dry com-

I

bastion method for the simultaneous determina’
1

iion of J, W. Read. J. Ind. Eng. Cbem.,

i
1921, 13, 305—307.

- A WEIGHED portion of the soil is digested with dilute

I

hydrochloric acid and hydrofluoric acid to remore
I
carbonates and hydrated minerals, and the

i insoluble portion is collected on a layer of asbestos

;
in a combustion boat having a perforated bottom

;

(c/. Rather, J., 1918, 478 a). After drying, the
' Wat is transferred to a silica combustion tub© which

I

is heated by a three-unit electric furnace; the tube

I

is packed as follows:—oxidised copper gauze, com-
I

bustion bof^f'5 asbeetos and pumice coated with

j

cerium dioxide, copper oxide, asbestos and pumice
I
coated with cerium dioxide, and copper gauze filled

i
with lead peroxide. The latter layer is maintained

i at 300®—320® C. The carbon -dioxide is absorbed in

I bulbs filled with soda-lime.—W. P. S.

Humic acids. S. Oden. Kolloid-Ghem. Beih.,

1921, 11, 75—260.

A OOM7BEHENSIVB review of the humic acids. These

acids are subdivided into humic acid, hymatonie-
lanic ^id and fulvic acid. Humic acid with

ammonia yields salts and adsorption compounds.
Humic acid has an ^uivalent of 340±10; it is

tetrabasic, insoluble in water, but readily forms

colloidal solutions. It has the composition

C,oH,aO,^(CX),H)4 and the anion is almost black in

colour. Hymatomelanic acid is yellowish-brown
and has an equivalent weight of 200 ;

its salts are in-

soluble in alcohol, but easily form highly dispersed

suspensions. Humus colloids exert a protecting

action on clays which is of the same order as that of

‘ other protective colloids, hut is specific to certain

varieti^ of clay and electrolytes. Limed samples

of humoid soil bind more water than unlimed

samples, but the difference in amount is not of

practical importance. The limed humus gives up

it* water more readily than the unlimed humus.

After liniing the water appears to be a little more

ffrmly held and consequently is less easily taken up

by plants.—J. F.' S. •
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in rdation to the {ertiiser induttry.

^
J E. Breckenridge. J. Ind. Eng. Chem., 1921,

13, 324-B25.

nmiiNG recent years potash has been obtained from

new sources and some of the raw materials

ir,S have contained boron; cae^ of i»i«7 to crops

noticed where such fertilisers have been

Maize and beans are injured by the applica-

lim'ot 6 lb. of borax per acre; the growth of

nntitoes appears to be stimulated with 4—6 lb. of

per ame, but with 10 lb. there is decrease in

root fomation. With plenty of moisture the plants

recover gradually, but would probably die in a dry

season.
—^W. P. S.

<iulvhur- Non-hiological oxidation of elementary
^

’{n gaartz media. W. H. Macintire,

P J Gray, and W. M. Shaw. J. Ind. Eng.

Cheni., 1921, 13, 310—313.

SmPHUB is oxidised by moist quartz under sterile

and non-sterile aerobic and anaerobic conditions

The oxidation is accelerated by the presence of

limonite and is decreased by that of iron or mag-

nesium carbonate.—W. P. S.

fellulosic residue of leaves. A. J. J. Vandevelde.
^ BurSoc. Chim. Belg., 1920, 29, 317^2.

The insoluble cellulose residue (residue remaining

after an acid and alkali treatment of the dried and

powdered substance) of various leaves, including the

vine, lilac, gooseberry, raspberry, and lime, at

various periods of growth, was determined. Very

irregular variations were found at different perio^,

and in different years, for the same kind of leaf,

and no general relationships were apparent similar

to those previously found for the ash, water or

starch content at different stages of development of

the leaf. The acid residue and the alkaline residue

of the dried leaf showed -analogous variations.

—G. F. M.

Crjptogamic diseases of plants. Anticryptogamic

product. Lance. Sec XIX n.

Humic acids. Eller. See XX.

Patents.

Fertilisers; Manufacture of Badische

Anilin u. Soda Fabrik. E.P. (a) 14'),036 and

(s) 145,037, 14.6.20. Cionv., 29.7.16 and 26.3.17.

(a) a non-deliquescent and non-explosive fertiliser

is obtained by mixing ammonium nitrate and
potassium chloride in the presence of a small quan-

tity of water, or by mixing ammonium nitrate, con-

taining a small percentage of moisture, with dry

potassium chloride. Crude potassium chloride con-

taining about 64% KCl may bo used, (b) Ammo-
nium nitrate in the dry state ia mixed with potas-

sium chloride or potassium sulphate in absence of

wafer.—w. J. W.

Fertiliser, and process for making same. E. H.
Sams. E.P. 161,777, 17.2.20.

IjKGEOuND chalk is mixed with house refuse which
has been pulverised and screened, or with the ashes
of the same, and the mixture is then milled. The
addition of the house refuse facilitates the grinding
of the chalk owing to absorption of its moisture.

—W. J. W.

Fertiliser
; Process of producing . M. Shoeld,

Assr to Armour Fertilizer Works. IJ.S.P.
1,3<5,115, 19.4.21. Appl., 13.9.20.

A SUITABLE material is added to wet precipitated
phosphate to prevent the latter becoming dusty
alter drying.-W. J. W.

lime; Production of catalytic for fertilising.

E. Mahdelbaum. G.P. 333,484, 22.12.18.

The fertilising properties of lime are improved by
the addition of small amounts of oalcium sulphate,

sulphite, or sulphide. By the action of water on
calcium sulphate and sulphide in the soil, heat is

generated.—W. J. W.

XVII.-SUGABS ; STABCHES; GUMS.

Sucrose; Becomposition of during milling.
J. N. S. Williams. Int. Sugar J., 1921, 23, 271—
272.

It is believed that an appreciable loss of sucrose
must occur during the operation of milling under
present-day conditions, that is, when the cane is

finely shredded, and when the filter-press wash-
waters and the thin juices from the last unit are
used for maceration. It was observed in the case of
Plantation A, applying a moderate crushing and
maceration, that the extraction was 89*1%, the fibre
content, 13 3, the polarisation of the first mill juicey
16*6, the purity of the first mill juice, 88*3, and the
calculated sugar in the cane, 279*4 lb. per ton;
while on Plantation B, in which the cane was sub-
jected to the cxtrcino degree of crushing and com-
pound maceration, the extraction was 96'34, the
fibre content, 13*76, the polarisation of the first mill

juice, 17*5, the purity of the first mill juice, 87*55,

j

and the calculated sugar in the cane, S^8*2 lb. 'per

j

ton. Thus, Plantation A dealing with an inferior

cane showed 279*4 lb. of sugar per ton of cane com-
I pared with 268*2 lb. in the case of Plantation B with

a much better cane.—J. P. 0.

Sucrose; Neutral polarisation modification of the

Clergei method of determining , C. A.
Browne, Int. Sugar J., 1921, 23, 276—281.

Rkplyino to Jackson and Gillis (J., 1921, 361a),
the author agrees that in the caso of Method 2 pre-

scribed in Bull. 375 (J., 1920, 634 a) the errors in

determining the positive and negative constituents

do to a considerable extent neutralise each other,

though his experiments show that compensation is

perfect only at a concentration of about 13 g. of

sucrose per 100 c.c. However, he points out that
in the case of Method 3 {loc, cit.) for the analysis of

beet products, the errors remain uncompensated,
since the ammonium chloride is present only when
making the negative reading, none being added for

the positive reading as in Method 2. In Method 3,

therefore, the final error may ba considerable.

—J. P. 0.

i Sucrose; Determinat ion of hy the inversion

! method. V. Sa»avsky. Z. Zuckerind. Czecho-
slov., 1921, 45, 227—229, 235—238.

is completely precipitated by basic lead acetate and
For the clarification of solutions of raw (beet)

sugar products the author recommends tannin

solution followed by basic lead acetate solution.

Although commercial tannin is optically active it

gives rise to no error. A solution containing the

normal weight (26 g.) of molasses may be treated

with 10—15 c.c. of a 6% tannin solution and then,

after shaking round, with 10—12 c.c. of basic lead

acetate solution ; for twice the normal weight of raw
sugar it is usually suflBcient to employ 10—20 dro^
of the tannin solution, followed by 1—2 c.c. of basic

lead acetate. Solutions thus treated require no
further clarification after inversion. Determina-

tions of the inversion constant under Clerget-

Herzfeld conditions, for different concentrations of

pure sucrose, practically confirmed Herzfeld’s

formula. The presence of 1 g. of molasses ash in

the solution raised the constant hy 0*2; and in

inverting 6*5 g. of molasses it is therefore better to
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employ the factor 132-66 than the lower one corre-

sponding to 6-5% solution of pure sucrose. For the

inversion of molasses 5 c.c. of acid is not always

sufficient, and it is advisable to use 6'5 c.c. Stanek’s

method for eliminating the error due to optically

active non-sugars (J., 1914, 705) is considers more
convenient than those proposed hy Saillard and
Andrlik and Stanek (c/. J., 1911, 63).—J. H. L.

Dry substance of sugar products; Determination of

by means of the refraetometer in the pre-

sence of crystals. H. Kalshoven. Archief

Suikerind. Nederl.-Indie,. 1920, 28, 913—917.

Int. Sugar J., 1921, 23, 289—290.

In determining the dry substance of sugar products

containing crystals, the author no longer uses the

lower prism of the refraetometer, the massecuite or

molasses being pressed with the aid of a small glass

plate (reinforced with a piece of copper sheet)

against the upper prism, and the reading taken at
least 10 mins, after turning on the cooling water.

—J. P. 0.

Sugars; Configuration of some . [Use of innert

sugar in titrating boric acid.] J. Boeseken and
H. Convert. Rec. Trav. Chim., 1921, 40, 354—380.

The electrical conductivity and optical rotation,

with and without the addition of boric acid, of a

number of substances of the sugar group have been
determined. Invert sugar, prepared by heating
sucrose for 1 hr. at 100° C., with 0'25 times its

weight of 0'1% aqueous hydrochloric acid and
neutralising the product, may with advantage be
employed in titrating boric acid with barium
hydroxide. Very accurate results are obtained in

A/ 10 solution with phenolphthalein as indicator if

sufficient invert sugar ho used to provide 5 mols. of

Isevulose for every mol. of boric acid. (Cf. J.C.S.,

July.)-C. K. 1.

Starch; Studies on . A. Beychler. Bull. Soc.
Chim. Belg., 1920, 29, 309—317.

The gelatinisation of starch can be conveniently
followed microscopically at ordinary temperatures
by using a solution containing about 0'135 mol. of
alkali hydroxide per litre. A similar action is pro-
duced by 4iV or 5.V acids and by certain concen-
trated salt solutions, such as 30% ammonium
nitrate, 15% potassium thiocyanate, etc. The re-

verse action is produced if to 100 c.c. of a starch
paste, 80 g. of sodium sulphate, 40 g. of ammonium
or magnesium sulphate, etc., is added, a complete
coagulation resulting in a few minut^ regardless
of the temperature. Under ordinary conditions
this retrogradation takes 10 or 12 days, and is then
only partial. The microscopical observations may
be interpreted by postulating that the starch

mucilage is a suspension of swollen and partially

burst granules consisting of an internal substance
and an envelope which is impenetrable by water
unless at an elevated temperature or in presence
of an alkali, etc., when it becomes hydrated and
allows the internal material to form a voluminous
gel or sol. The coagulum produced by sodium
sulphate etc., is composed of amorphous granules,
smaller in size than the swollen granules of the
mucilage, and formed by the shrinking of the
envelope and the consequent expulsion and coagu-
lation of the internal sol. Starch solutions formed
by heating the mucilage at 120°—150° C. exhibit a
similar phenomenon of coagulation, and the pre-
cipitate formed may readily be isolated by taking
advantage of its resistance to diastase. On drying
it forms a hard, warty mass, resistant to all re-
agents except potash, but still showing under the
microscope its constituent globules. It is dissolved
by water at 150° C., and the solutions resemble
those of the original starch, but are characterised

by giving a deeper blue colour with iodiue, and bv
yielding an almost theoretical quantity of malt 0,50
when treated with malt extract. It appears
therefore to be composed exclusively of a polyi
saccharide (amylose), whilst the original starch con
tains in addition a more refractory substance
originally designated by Maquenne amylopectb
(ef. J., 1905, 630). Amylose may therefore be char,
acterised as a solid, relatively soluble, in the starch
granules

;
colloidally dissolved and coagulable in the

internal fluid of the granules in the mucilage in
starch solutions, and in solutions of the ooagulnm-
solid and attackable with difficulty in the coagulum
Amylopectin is met with as a solid, dense and resist-
ant in the envelope of the starch grannies; as solid
but swollen permeable by water and liquefiable bv
malt extract, in the granular envelopes of the
mucilage

; and also dissolved in the starch solutions
—6. F, M,

'

Cellulose dexirins. Samec and Matula. See V.

Patents.

Sugar eane mills. F. J. de Bruin. E.P. 162 5M
20.4.20.

’ ’

Separating floating impurities. E.P. 162 206
See I.

’ '

Decolorising carbon. E.P. 139,156. See Ila.

Decolorising charcoal. E.P. 162,117. See IIu.

Oxalic acid. G.P. 329,591. See XX.

XV1U.-FEBMENTATI0H INDUSTRIES,

Extract yield from, raw grain (maize and rice);

Determination of . W. Windisch and P
Kolbach. Woch. Brau., 1921, 3S, 57—59, 63-64
7C—77.

A coiiPARATiVE study of various methods. In the
one recommended 40 g. of the maize or rice is mixed
with 150 c.c. of water and 100 c.c. of a filtered malt
extract (made by digesting 1 pt. of malt with 4 pts.

of water for 1 hr, at 30° C. with frequent stirring).

Next morning tho mash is heated rapidly to 70° C..

then in 40 mins, to 80°*, and then boiled for 5 mins,
on a sand-bath. After cooling to 50° it is treated
with a further 100 c.c, of malt extract and the

temperature i.s maintained at 50° for | hr., raised

to 70° in 20 mins., maintained at 70° for 25 mins.,

raised to 75° in 5 mins., and maintained at 75° for

30 mins. The cooled mash is made up to 450 g.

before filtering. The method of calculation is

explained fully.—J. H. L.

Malt analysis; Comparative experiments resped-
ing the most convenient method of calculaiion

and the accuracy attainable in the pyknoTndrk
determination of extract in . H Keil.

Woch. Brau., 1921, 38, 95—96.

In accurate determinations of wort gravities by the

pyknometer, tedious corrections for air displace-

ment under different conditions of barometric

pressure may be avoided by the use of a “ co®'

pensation pyknometer” (i.e., a counterpoise such as

a pyknometer suitably loaded with shot and

hermetically sealed, having approximately the sam®

weight and volume as the pyknometers in use when

the latter are filled with water). The exact weight

of the counterpoise is determined once for all, and

the extra weights required in one pan or the other

to balance a pyknometer filled with water or wort

against the counterpoise are added to or subtracted

from the weight of the latter. This method has

been adopted in the analytical laboratory of the

Verfiuchs und Lehranstalt in Berlin.—-J. H. L*
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Enzymes; Actions H. Van Laer.

Bill. Soc'.‘cUm. Belg., 1919, 28, 340-346.

The maceration juice, separated at the moment of

^
itolvsis from a mixture of dried yeast and water,

ntains an invertase, which is sensitive to both

^rtive and passive papain and to amylase. This

insitivenesa is not shown by the juice separated

ftfir autolysis or by the limpid extracts from yeast

Wiled by acetone. The liquids obtained by macer-

^inc yeast killed by acetone with active solutions

nf papain or amylase show a notable increase in

inverting power, which is apparently due to the

difference between the increase resulting from the

liberation of invertase masked by the protoplasmic

substances, and the diminution caused by a greater

sensitiveness of the freshly liberated enzyme to the

preducts of digestion of its cellular substrate.
^ —W. G.

Fruit mine; Preparation of ; from frozen or

frost-bitten fruit, with special reference to

changes in the juice corresponding to the severity

of freezing. A. Widmer. Schweiz. Apoth.-Zeit.,

1920 58, 339^44. Chem. Zentr., 1921, 92, II.,

878-^79.

Bxpbessed juice from frost-bitten fruit (apples and

pears) has a low ap. gr. owing to its relatively large

OTount. Mere freezing of the fruit produces no

perceptible change in the constituents of the juice,

and does not preclude vinification provided the

fruit is thawed without delay, at the lowest possible

temperature, and the expressed juice is fermented

at once. In frost-bitten fruit, on the other hand,

there occurs a decrease in the acidity and tannin-

content of the juice, part of the tannin being pre-

cipitated in combination with proteins
;
such fruit

yields mild but unstable juices which sometimes

have an unpleasant flavour and odour. Frost-

bitten unripe fruit is only fit for vinification if free

from the last-mentioned defects, and in any case it

is advisable to employ pure yeast for the fermenta-

tion. All fruit wine made from frozen fruit should

be consumed as soon as possible.—J. H. L.

Phytoie, Collatz and Bailey. See XIXa.

fmtaric acid etc. Voss. See XX.

P.ATEXTS.

Alcoholic fermentation; Process for accelerating

. Aktiebolaget Astra, Apotekarnes kemiska
fabriker. G.P. 334,866, 7.5.14. Conv., 6.5.13.

1’he liquid to he fermented is treated with onq or

more salts of organic acids, other than ammonium
salts, or with neutralised solutions containing

organic acids produced biochemically. Alkali salts

of acids of the formic and glycollic acid series are

particularly active, producing an acceleration of

30—100%, with increased attenuation in many
cases,—J. H. L.

Put in microbes. G.P. 332,411. See XII.

Prtracting ferments etc. G.P. 334,660. See XX.

XIXa.-FOODS.

Milk; Detection of the addition of sodium carbonate
to . A. J. J, Vandevelde. Bull. Soc. Chim.
Belg,, 1920, 29, 52—54.

The author relies on an ash analysis. The ash of

uormally contains Na 6’0%, K 204%, F,0.
4o*3%. The addition of sodium carbonate will

alter the ratio of Na-|-K to P.O. as well as the
ratio Na to K.—W. G.

Goat’s milh; Detection of in cow’s milk.

W. Austen. Milchw. Zentr., 1921, 5«, 125—127.

The method depends on the insolubility of the

casein of goat’s milk in 26% ammonia, in which the

casein of cow’s milk is completely soluble. It is

only applicable to fresh milk. Potassium bichrom-
ate should be used as a preservative, as formalde-
hyde affects the solubility of the casein. 'The cream
should first be separated as completely as possible

by centrifuging in a Gerber tube stoppered at both
ends, and removing by means of a fine pipette.

About 20 c.c. of the separated milk is thoroughly

mixed with 2 c.c. of 25% ammonia in the Ger’oer

tube and heated in a water bath for about 4 Br.

The tube is then placed in a centrifuge with the

graduated part outwards and rotated at about 1200

revs, for some minutes. Cow’s milk gives little or

no precipitate, whereas that from pure goat's milk

about half fills the narrow graduated tube. Less

than 20% of goat’s milk in cow’s milk can, however,

not he detected with certainty. The metnod can be

applied to approximate quantitative estimations.

—H. C. B.

Lard; Boekmer’s method for detecting tallow in

. Vitoux and C. F. Muttelet. Ann. Falsif.,

1921, 14, 86—92.

Further experiments with the method previously

described (J., 1921, 126 a) confirm its usefulness.

As little as 5% of beef or mutton fat can be detect^
in lard, the value (2G-.4) falling below 68; even in

the case of lard adulterated with beef or mutton fat

together with tats rich in liquid glycerides, e.g,,

horse fat, the method loses none of its sensitiveness.

It is equally effective in detecting hydrogenated fish

oils. Fats poor in solid glycerides, however, such

as oleomargarines and horse tallow, escape detection

unless present to the extent of more than 20—30%,
but it appears possible that a modification of the

method may overcome this difficulty.—J. H. L.

Phytase; .Activity of as determined by the

specific conductivity of phytin-phytase solutions.

F. A. Collatz and C. H. Bailey. J. Ind. Eng.

Chem., 1921, 13, 317—318.

Changes in the specific conductivity of an aqueous

solution of phytin and phytase indicate the progress

of the hydrolysis of the phytin. In the ease of

phytase prepared from wheat bran, the most favour-

abie temperature for complete hydrolysis appears

to be about 65° C., although the hydrolysis proceeds

more rapidly at GO® C. during the first

Wheat fiour grades. Klectri€4il co-nductivity of

u'ater extract. C. H. Bailey and F. A. Collatz.

J, Ind. Eng. Chem., 1921, 13, 319---321.

The sjjeeific conductivity’ of water extracts of wheat

flour varies with the time and temperature or

extraction; the highest values are obtained at about

60® C., and the conductivity is due chiefly to inor-

ganic phosphates resulting from the hydrolysis of

phytin by phytase. To compare different flours it

is necessary to use a uniform procedure in the

preparation of the extracts, and it is suggested

that 10 g. of flour be heated at 2o“ C. for 30 mms.

with 100 c.c. of conductivity water, the mixture

then centrifuged, and the conductivity of the clear

extract determined at 30° 0. with a dip electrode.

The specific conductivity of flour extracts runs

parallel with the ash content and can be used as an

index of the grade of the flour.—W. P. S.

Patents.

Cooked food products from wheat grain; Manu-

farfure of and apparatus therefor.

C V Rowell. E.P. 140,457, 18.3.20. Conv.,

ia3.i9.

Whole wheat grains are heated at about 460°
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600° C. for about J min. in presence of highly super-

heated steam under a pressure of about 1000 lb. per

sq. in., and the pr^uct is ejected from the
horizontal, cylindrical heating chamber by a sudden
release of the pressure.—H. H.

Blood-meal; Manufacture of . G. A. Krause.

G.P. 332,434, 19.8.17.

Blood which has coagulated without heating, and
in which the clots have been subsequently broken up
into fine particles, is atomised and dried by a
current of hot air, yielding a meal completely

soluble in water with the exception of the fibrin.

—L. A. C.

Plants; Process for improving the flavour and
odour of food- or fodder-yielding of the

Cruciferoe or related families. H. Briin. G.P.

334,274, 18,10.17.

The comminuted and partially or completely dried

material is moistened with a very dilute solntion of

hydrogen peroxide, then tightly compressed for 48

hrs., and afterwards spread out and dried.

Products thus obtained from beets and the like may
be used as diluents or substitutes for flour or soup

powders or may be employed in the manufacture

of jam.—J. H. L.

Pickling brine; Process for recovering proteins

contained in . G. Coblitz. G.P. 334,322,

10.12.16.

The proteins, separated from solution by fractional

thermal coagulation, are cooled at once by means of

water or otherwise, and the different fractions are

subsequently mixed and dried as usual.—J. H. L.

Lupin seeds, horse chestnuts and the like; Removal

of bitter substances from . P. Schmidt.

G.P. 334,589, 5.12.18.

The seeds, freed from shells, are treated for 1 hr.

at 95°—100° C. with a dilute solution (1125) of the

waste mother liquor from potash manufacture, and
then twice more with similar solution, for 2 hrs.,

each time at 50° C., with continuous stirring, and

finally the seeds are well washed with water, dried,

and ground if necessary.—J. H, L.

Fodder from straw (e.g., from cereals or leguminous

piants); Preparation of a — by digestion of the

comminuted material [trith alkali solution'].

Veredelungsges. fUr Nahrungs- und Fiittermittel

m.b.H. G.P. 335,155, 27.3.18. Addn. to 305,641

(J., 1919, 789 a).

The alkaline digestion liquors are used over and
over again until they become acid, and each charge

of straw is digest^ in stages with successive

portions of liquor, each fresher than the preceding

one. The alkali is thus completely utilised and
digestion is accelerated.—J. H. L.

Cooling chocolate and other materials; Machine for

. E.Savy. U.S.P. 1,375,734, 26.4.21. Appl.,

1.3.19.

See E.P. 124,196 of 1919; J., 1920, 78 a.

XIXb -WATER PD8IFICATI0N; SANITATION.

Boiler feed water; Purification of . F. Blumen-
thal. Z. angew. Chem., 1921, 34, 189—192.

A hetiew of the lime-soda, baryta, Permutite, and
Neckar processes for softening boiler feed water.

The lime-soda process can only reduce the hardness

to a limit of 2 or 3 degrees on account of the solu-

bility of calcium and magnesium carbonates, and in

addition soluble sodium salts and about 10—15 g.

of sodium hydroxide per cub. m. are left in the
water and pass into the boilers, which must there-

fore be blown out periodically. In the baryta airf
Permutite processes, on the other hand, emalU
amounts of soluble salts are left in the feed wate/
In the Neckar process, beating the feed water to
80° C. cannot cause the precipitation of the calcia^
and magnesium carbonates

;
such precipitation

roust
be due solely to the soda alkalinity of the boiU
water which is returned to the purifier. Moreover
the statement that in this process the carbonic acij
is entirely precipitated is quite incorrect, since it is

all converted in tbe purifier into sodium bicar-

bonate, is fed into the boiler, and is there expelled

with the steam, tbe residual normal carbonate
being returned to the purifier and the above opera-
tion repeated. Magnesium salts are only completely

precipitated when euflScient sodium hydroxide
1$

formed in the boiler by hydrolysis of the carbonate
unless additional hydroxide is supplied to the

purifier, which materially increases the cost of the

process.—6. F. M.

Cryptogamic diseases of plants; Use of coloured

screens for combating . R. Lance. Comptej
rend., 1921, 172, 1201.

The spray is prepared by mixing 650 g. of ultra-

marine blue, 250 g. of ultramarine green, and 100 g.

of ultramarine violet with several litres of water,

adding 2 kg. of calcium sulphate and 1360—1400 g,

of quicklime, and when the colouring is uniform,

stirring in 1 kg. of aluminium sulphate or 1'5 kg.

of alum. The jrrecipitated alumina fixes the dye

and the whole mixture is diluted to 400 litres and is

ready for use. The deposit formed on the plants

by the use of this spray acts as a colour screen, per-

mitting only blue, violet, and ultra-violet rays to

pass.—W. G.

i Anficryptogamic product. R. Lance. Coraptes

I

rend., 1921, 172, 1201—1202.

I

The material recommended is prepared by dissolv-

ing 1 kg. of zinc sulphate in 100 1. of water, adding

500 g. of lime to precipitate the zinc as hydroxide,

and then 80—100 g. of an ultramarine colour,

Finally ^50 g. of aluminium sulphate is added and

the whole is well shaken and after filtering is ready

for use. This mixture, it is claimed, combines the

antiseptic action of zinc with the microbicidal

I
action of the blue, violet, and ultra-violet rays.

I —\V. G.

Patent.

Water; Process and apparatus for removing dis-

solved oxygen from . L. and C. Steinmlillcr.

G.P. 334,181, 28.3.17.

The water is passed slowly over an extensive surface

of iron in a direction substantially parallel to the

surface. Vessels or drums packed with a series of

concentric sheet iron cylinders may be used. The

process is more effective than the use of filters con-

taining iron shavings, and the apparatus lasts

longer and is more easily cleaned than the latter.

—J. H. L,

XX.-OBGANIC PRODUCTS; MEDICINAL

SUBSTANCES; ESSENTIAL OILS.

Morphine; Chemico-toxicological detection of
^ ?-? -n-n 1O01 fin. a—3-

D. Ganaasini. Boll. Chim. Farm., 1921, -

In tbe teat tor morphine given by Deniges (J., 1®!^’

47), the copper sulphate and hydrogeii peroxide m J

be replaced by potassium ferricyanide a"

ammonia; the reaction is then applicable to

detection of morphine in blood and in non-putre

animal organs, but is not very sensitive. 1

copper sulphate may he replaced also by hieina .

which readily catalyses hydogen peroxide,
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nf human blood being far more active in

ft Sert that that of the Wo^ of animals. For

S ^tMton of morphine in blood, Denigee’ teat

^be modified aa followa; 0-26 c.c. of blood is

with water and the solution

with**nit'ric acid (ajout 10 drops) until a

brotn precipitate of globin and hsematin is formed

liouid is filtered and the oolourleas or almost

itrlpss filtrate treated with 1 c.c. of ammomacal
by

js.rcr 10 drops of Vdrogen peroxide solution (1

“
1 nerhvdrol to 1 water) to a mixture of 20 c.c. of

ientrated ammonia with 5 c.c. of 0'5% copper

mlDhate solution. With blood free from morphine,

rtp^liauid remains colourless, whereas the presence

„f a minute proportion of morphine rapidly pro-

Lees a more or less intense pink coloration. This

nrocedure serves also for the detection of

morphine in milk or urine, addition of nitric acid

being then unnecessary; in these cases, however,

the reaction is less sensitive than with blood. The

above reaction is given neither by hydroxydi-

morphine, nor by the alkaloids accompanying

morphine in opium, nor by artificial derivatives of

morphine such as dionine and peronine, hut it is

fhoivn, contrary to the statement of Deniges, by

heroine. The latter gives the following specific

reactions, which serve to distinguish it^ from mor-

phine : When heated with sulphuric acid it yields

acetic acid, or in presence of alcohol, ethyl acetate;

when treated with concentrated nitric acid it be-

comes successively yellow, greenish-blue, and yellow

slowly in the cold, but rapidly when heated; when
treated with 2 c.c. of a solution of urotropine
(hexamethylenetetramine) in concentrated sulphuric

acid it turns first golden-yellow, then orange, and
finally dark blue.—T. H. P.

Indotannic syrups; Preparation of . Papid
determination of combined iodine, T. Pgarte.
Anal. Asoc. Qui'm. Argentina, 1921, 9, 5—16.

IIethous are described for avoiding loss of iodine

in the preparation of iodotannic syrups. Two rapid
methods are described for the ertimation of com-
bined iodine in two different types of preparation.
The second method, which is applicable in both
cases, consists in titrating the syrup witli lV/10
mercuric chloride until a permanent opalescence is

obtained; each molecule of mercuric chloride cor-
responds to three atoms of combined iodine.

-G. W. R.

Pmiic acids; Synthetic and natural . W.
Eller. Brennstoff-Chem., 1921, 2 , 129—133.

Hduic acids have been ohtnined by the oxidation
of phenols in alkaline solution (J., 1920, 717 a).
The chemical reactions of the products resemble
those of the natural humic acids. (Cf. J.C.S.,
July.)_W. P.

ti'i O-Trinitraresorcinol (styphnic acid). H. Einbeck
and L. Jablonski. Ber., 1921, 54, 1084—1039.

Mid, m.p. varying from 174“ C. to 179°
180“ C., is obtained by the oxidation of quebracho

extract with nitric acid (sp. gr. 1‘4). For its

characterisation the mono- and di-potassium salts

1

prepared by the regulated addition of
® potassium acetate solution to styphnic
acid dissolved in acohol, and the mono- and di-
scKuiuu salts by the use of alcoholic sodium hydr-
oxide. All the salts, the mono-sodium compound

/oj
P-^^'cular, explode violently when heated.

(Of. J.O.S., July.)-1.H. W.

(fartaric acid and acid potassium tartrate; Ma
Mure of . H. Voss. Chem.-Zeit., 1!
«, 309-313, 335^-337, 360-364, 411—412.

potassium tartrate, v

!
‘3 or the necessary plant is described.

extensire survey of the manufacture of tartaric
acid by both the neutral and the acid process has
been made, for details of which the original paper
should be consulted.—W. J. W.

fi^-DichloroethJe sulphide. Delepine, Fleury, and
Ville. Comptoe rend., 1921, 172, 1238—1240.

^^-Dichloroethyl sulphide when prepared from
ethylene and sulphur chloride is never pure. It
contains substances which are apparently isomeric
with it, and on distillation under reduced pressure
yields a small amount of hydrogen chloride. It can-
not be used satisfactorily as a solvent for cryoscopic
measurements.—W. G.

Cyanic acid and urea; Synthesis of by oxida-
tion of ketones

J
acids, and amines in presence of

ammonia. R. Fosse and G. Laude. Comptes
rend., 1921, 172, 1240-1242.

Cyanic acid and subsequently urea, by tauto-
merisation, have been obtained by the oxidation in
the presence of ammonia of ketones, mono- and di-
b^ic acids, phenols, alcohols, and amines. The
yield of urea varies considerably with the substance
u^d, and in the case of amines, those capable of

giving formaldehyde by oxidation give the highest
yield.—W. G.

Chloroform; Manufacture of ~— from ethyl alcohol,

and the mechanism of the reaction. S. Ochi.
Kogyo-Kwagaku Zasshi (J. Chem. Ind. Japan).
1921. 24. 209-228.

Chloroform was prepared by passing chlorine into

a mixture of ethyl alcohol and milk of limo at
60® C., the concentration of alcohol being 10%, and
the quanUtv of calcium hydroxide ca. 300 g. per
litre of alcohol, and that of chlorine 0'75—0*87 mol.

per mol. of calcium hydroxide; 63‘5—65‘5% of the

chlorine and 54’4—54’9% of the alcohol were util-

ised. Magnesium oxide, barium oxide, sodium and
• potassium hydroxides gave poorer yields than
calcium oxide, and ferric hydroxide had no cata-

lytic action on the process. The products of the

reaction were examined quantitatively, and it is

concluded that reactions corresponding to the fol-

lowing equations take place: 2C,H50H+ 8Ca0Cla =
2CHCI,+ 2Ca(OH), SCaCl, -f Ca(nCO,)a + 2Ha0

;

2CaH,OH+10CaOCla = 2CHCl,-f2Oa(OH),-f7Ca0Cla
4- CaCO, + CO, + 3HaO ;

C.H.OH -t 2CaOCl, =

CIl,COOH+2CaClj + H.O. 65—75% of the formic

acid produced is decomposed into carbon dioxide

and water by further oxidation and one-fourth of

the acid roin.'iins unchanged in the residue. About
two-thirds of the alcohol used is utilised in the

‘ formation of chloroform and the greater part of the

remainder is converted into acetic acid. Carbon

dioxide is not produced directly from the alcohol.

The explosive reaction in manufacturing chloroform

is due to violent evolution of oxygen by the decom-

position of calcium hypochlorite at the high tem-

perature produced during the oxidation of the

alcohol. It can be avoided by operating at a lower

temperature.—K. K.

Ethyl chloride: Itafe of evaporation of from

oils. C. Baskerville and M. Hirsh. J. Ind. Eng.

Ohem., 1921, 13, 322-323.

The rate of evaporation of ethyl chloride from oils

(maize oil) quickly acquires a definite and fairly

constant velocity when the mixture contains 13—
14% by vol. of ethyl chloride. If a mixture origin-

ally containing 15% is used, the uniform speed of

evaporation is established within 10 mina. for sur-

face exposures.—W. P. S.

Acetic acid and anhydride. L. Crismer and J.

Timmermans. Bull. Soc. Chim. Belg., 1920, 29,

46—52.

The rule of mixtures for critical temperatures of
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solution docs not apply to mixtures of acetic acid

and its anhydride. By means of determinations of

critical temperatures of solution with a Russian
petroleum it is shown that phosphoric anhydride is

a suitable reagent for dehydrating acetic acid.

—W. G.

Catalysts; Influencing of the activity of . III.

Oxidative catalytic dehydrogenation of alcohols.

I. K. W. Rosenmund and F. Zetzsche. Ber.,

1921, 54, 1092—1098. (Cf. J., 1921, S21 a, 368 a.1

The catalytic oxidation of a primary alcohol may
lead to the production of aldehyde, acid, ether, and
condensation products. The reaction has been
studied in the case of benzyl alcohol under condi-

tions which do not involvoovaporisation and with
the object of limiting the scope of the change to

the production of benzaldehyde. Benzyl alcohol

only gives about a 3% yield of the latter when
oxidised by oxygen in boiling cumene solution and
this yield is not very greatly increased in the

presence of copper, silver, magnesium, platinum,
nickel, aluminium, zinc, antimony, or carbon.
Amongst these almost equivalent catalysts, selec-

tive action can be induct in the cases of copper,

nickel, and silver by tbe suitable addition of quino-

line, the production of benzaldehyde being favoured

in the case of copper and the formation of ether

and condensation products in the cases of nickel

and silver, thus giving an example of the trans-

formation of slightly active catalysts into powerful

and specific substances. The dehydrogenating

action of.catalytically excited oxygen and of nitro-

groups is additive, the latter being introduced pre-

ferably in the form of m-dinitrobenzene. The best

yields of aldehydes from alcohols are obtained by
the oxidation of an equimolecular mixture of

alcohol, quinoline, and m-dinitrobenzene in cumene
solution in the presence of copper.—H. W.

Alcohols; Catalytic dehydrogenation of . E. K.
Rideal. Proc. Roy. Soc., 1921, A99. 133—162.

In confirmation of Sabatier's experiments the ap-

plication of the Nernst approximation formula

indicates that the variation of the dissociation con-

stants of the equilibria, CHjCHO-l-HjT^CiH.OH
and CH,COCH,+H,:lCH,,CH(OH).CH„ with the

temperature are extremely large. The velocity of

decomposition at the surface of a solid catalyst is

much higher than the reverse reaction of hydrogen-

ation. 'The variation of the values of the dissocia-

tion constants with the temperature was experi-

mentally determined with a constant volume
thermometer containing reduced copper as catalytic

material, and at low pressures a fairly close ap-

proximation to reversibility was obtained. The
value of AU, (heat of reaction) for the decomposi-

tion of ethyl alcohol was determined as 11,500 cajs.,

whilst the mean value from the heats of combustion

is 10,700. In the case of isopropyl alcohol the re-

spective values are 21,300 and 11,800 cals., but an
error of 1% in determining the heat of combustion

of the alcohol would account for the discrepancy.
—G. F. M.

Verbenene (dehydro~a-pinene) and certain of its de-

rivatives. A. Blumann and O. Zeitschel. Ber.,

1921, 54, 887—894.

Cbtide i-verbenene (J., 1913, 498) readily yields a
crystalline dibromide, m.p. 70°—72° 0., [o]p‘'‘=-b

297'65° in benzene solution, from which the parent

substance is regenerated by reduction with zinc and
acetic acid. Pure !-verbenene has sp. gr. 0 8866 at

15° C., [a]i,= -100'61°, whilst the o-oompound has

sp. gr. 0-8867 at 15° C., [a]„ = -f 100-71°, np”=
1-49^. The mode of formation, physical con-

stants, and chemical behaviour of the compounds
are in harmony with the view that verbenene is de-

hydro-«-pinene. Reduction with sodium and ethyl

alcohol converts l-verbenene into dihydroverbei®eae

Potassium oxalates. Ssbalitschka. See VII.

Patents.

Lobelia inflata; Process for obtaining the activt
ingredient of . C. H. Boehringer Sohn
E.P. 145,622, 29.6.20. Conv., 2.9.14. Addn

ti.

145,621 (J., 1921, 195 a).

The active n-lobeline hydrochloride present in the

aqueous solution after the crystallisation of the

/S-lobeline hydrochloride, can be extracted by other

chlorinated solvents such as carbon tetrachloride

trichloroethylene or tetrachloroethane, instead of

chloroform.—D. F. T.

Butyl alcohd; Manufacture of secondary . c.

Weizmann and D. A. Legg. E.P. 161,591, 24.2.16.

Liquefied /S-butylene is mixed with 75% sulphuric

acid, with phosphoric acid, or with benzene-

sulphonic acid, either at ordinary temperatures

under pressure, orat -10° to - 15° C. under atmos.

pherie pressure, and when the hydrocarbon has com-

pletely dissolved the liquid is distilled with steam,

pure secondary butyl alcohol passing over.

—G. F. M.

[Eydrloxyaldehydes and their derivatives; Manu-

facture of . G. B. Ellis. From Soc. Chim.

des Usines du Rhone. E.P. 161,679, 13.1.21).

Htdhoxtaldehtdes are produced by the action of

formaldehyde on a phenol or a phenol derivatiie in

presence of a nitroso-compound, such as nitroso-

benzene or nitrosodimethylaniline, and, if neces-

sary, a catalyst. For example, vanillin is obtained

by treating for 1—2 hrs. a solution, in 50 pts. of

methyl alcohol, of 4 pts. of guaiacol, the nitroso-

dimethylaniline derived from 8 pts. of dimetli.vl.

aniline, and 8 pts. of 40% formaldehyde, h.Ydrogen

chloride being continuously bubbled through. The

product is diluted with water, the methyl alcoliol

distilled off, and the vanillin extracted from the

aqueous residue with ether or benzene. The

nitrosodimethylaniline is mostly transformed into

p-aminodimethylaniline. (Reference is directed, in

pursuance of Sect. 8, Sub-sect. 2, of the Patents

and Designs Acts, 1907 and 1919, to E.P. 139,1-33;

J., 1920, 527 a.)—G. F. M.

Oxalic acid; Manufacture of from earho-

hydrates. Valentiner n. Schwarz, G.m.b.H. G.P.

329,591, 20.12.13.

SuC-AR (100 pts.) is treated below 70° C. with a mix-

ture of, e.g., 320 pis. of sulphuric acid, 300 pts. of

nitric acid, and jfeo pts. of water in the preseme

of salts of vanadium, molybdenum, or manganese,

03 catalysts, yielding 142 pts. of oxalic acid. The

reaction is allowed to continue until the liquor tj

free from nitric acid, and the nitrous fumes evolren

are absorbed by the mother liquor from a previous

preparation.—L. A. C.

Alkyliminodisulphonic acids; Production of

Farbenfahr. vorm. F. Bayer und Co. G.r.

330,801, 4.8.18.

Basic salts of iminodisulphonic acid react w®
organic halogen compounds, such as methyl iodide,

epichlorhydrin, or ethylene bromide, or inorganK

acid esters, such as dimethyl sulphate, in accordance

with the equation, KN(SO,K)j-I-R.C1=KC v

R.N(80.K),. The salts of alkyliminodisulphonic

acids hydrolyse in the presence of acid in two stagc-i

with the production first of alkyliminom®

sulphonic acids and then of alkylamines. Potassin

dibvdroxypropyliminosulphonate,
‘ (SO,K),N.CH,.CH(OH).CH,.OH,
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rpoared by the prolonged action of epichlor-

F^on an aqueous solution of potassium imino-

iFlnhonate at normal temperature in the presence

ifossium hydroxide and subsequent evaporation

"
kaline solution, but is decomposed by boiling with

,Id into sulphuric acid and dihydroxypropyl-

The preparation of potassium ethylene-

raminetetrasulphonate. and of potassium methyl-

fSomonosulphate .and methylamine from

potassium
methylimmodisulphonate, are also

Lscrihcd.—L.. A. C.

Alcohols and amino-aUohoh o! the quinoline series;

Preparation of — .
Preparaiton of quinolyl

Vereinigte Chininfahr. Zimmer und

M Gmb.H. G.P. (A) 330,813, 8.3.18 and (a)

3,30 945, il.6.18. (b) Addn. to 268,830 (J., 1914,

OniNOLYL ketones and quinolyl aminoketones

are reduced to secondary alcohols by treatment m
a ooholic solution with a metal of which the hydr-

ovido possesses weakly acid properties, such as zyic

pr aluminium and with an alkali ethoxide.

Ouininone” CH’.O.O.H^N.CO.C.H. N, yields. a mix-

ture of quinine and quinidme
;
the former is isolated

as the insoluble sulphate, and the latter is extracted

with ether from the mother liquors after they have

l,een made alkaline. Dihydrociuchoninone,

C H N.CO.CjHjeN, yields dihydrocinchomne and

dihydrocinchonidine, both of which occur naturally

together with, quinine, and aUo the ^yo other

possible stereoisomers, of m.p. 126 C. and Iw C.,

and [.]„“=+88'5° and [a]p“ = -l-48“ resMctively,

which up to the present have not been found in

nature; the two latter are both converted to di-

hvdrocinchotoxine by boiling with dilute acetic acid.

C'lnchotoxine, C.H,N.CO.(CH,),.C,H„N, 6-methoxy-

quinolyl-4-methvlketone, and 6-methoxyquuiolyI-4-

piperidylmethyiketone, yield on reduction
.

rcsMc-

tively cinchotoxol, a yellow oil, 6-methoxyquinolyl-4-

inethylcarbinol, m.p. 121= 0., and 6-methoxy-

quinolyl-4-piperidinomethylcarbinol,, m.p. 109 C.

fsl The use is claimed of esters having the general

formula R'.CH.fXKl.R', in which B' is an N-acylated

basic residue instead of an alkyl group, as claimed

in the chief patent. N-Benzoylhomocincholoipon

ethyl ester condenses with quinoline-4-carboxy1ic

acid ethyl ester at 80*^ C. in the presence of sodium

ethoxide forming a jS-ketone acid ester, which on

boiling with hydrochloric acid yield a quinolyl

ketone identical with dihydrocinchotoxine, the

transformation product of dihydrocinchonine.
—L. A. C.

Morphine alkaloids and derivatives of harhiturie

acid; Freparation of compounds of . Ges.

fiir Ohem. Ind. in Basel. G.P. 330,814, 6,6.17.

Addn. to 322,335 (E.P. 107,409; J., 1917, 979).

ANuSsthetics for use in inducing “ twilight sleep

are prepared by tho action of arylalkylbarbitunc

acids on morphine alkaloids, as described in tho

chief patent. Morphinephenylethylbarbituric aci^

ethylmorphinephenylethylbarbituric acid, and
codeinephehylethylbarbituric acid melt respectively

at 250°, 87°, and 80° C.—L. A. C.

Iron-albumin compounds; Preparation of irater-

soluble . Bauer und Co. G.P. 330,815,

11.4.19.

An aqueous solution of albumose is added to a

solution containing ferric nucleate and a neutral

salt of an organic acid, such as sodium nucleate,

trisodium citrate, or potassium sodium, tartrate,

until a test portion gives with yellow ammonium
sulphide no black precipitate of iron sulphide, even

after several hours, but yields a clear bluish-green

solution; the solution is then evaporated to drynes^
Ferric nucleate is prepared as a flesh-coloured

precipitate by the addition of ferric’ chloride to

sodium nucleate in aqueous solution.—L. A. 0.

Mercury sludge [obtained, e.g., in the manufacture
of acetaldehyde from acetylene^; Becovery of

mercury from . Consortium fiir Elektro-

chem. Ind. G.m.b.H. G.P. 332,202, 30.8.17.

The water is removed by heating tho sludge below
155° C.—L. A. 0.

Ferments, enzymes, alkaloids and other substances;
Extraction of from animal organs and
plants. Gebr. Schubert. G.P. 334,660, 23.12.17.

The fresh or dried material is mixed with sufficient

water to form later with calcium chloride a solution

which remains liquid well below 0° C. The moistened
material is frozen and thoroughly comminuted, and
calcium chloride is then added, whereupon lique-

faction occurs. The calcium chloride solution

formed, containing the substance required, is

separated from the residual mass and worked up.

The calcium chloride may be precipitated from this

solution by an excess of salt, and after centrifuging,

tho liquid is concentrated to the required extent.

The process ensures a very thorough disintegration

of the tissues and a complete extraction of the

substance r^uired, e.g., pepsin from sheep’s

stomach, active principles from various glands, etc.

—J. H. L.

Petroleum; Production of a preparation [embroca-

tion^ from crude . Chem. ^Yel•ke Grenzach

A.-G. G.P. 331,916, 4.2.19.

CnirDB petroleum, freed from its more volatile

constituents, is treated with hypochlorous acid or

salts thereof, and afterwards with feebly basic

oxides, hydroxides, or basic salts. The hypochlorous

acid combines with unsaturated constituents of the

petroleum and prevents any irritating effect when

the latter is employed as an embrocation in cases

of horse scabies and similar affections. The added

bases neutralise acid constituents and gyre the

product the consistency of an emulsified salve

readily liquefied on warming.—J. H. L.

Alcohol and ether vapours. U.S.P. 1,376,069. Seel.

XX1.-PH0T0GRAPHIC MATERIALS AND

PROCESSES.

Patent.

Photomechanical designs, pictures, or printing

surfaces; Process of producing . h. Haus-

leiter. E.P. 139,472, 23.2.20. Conv., 19.8.14.

\ nec.mive on a transparent support is developed

with a developer which hardens the gelatin m the

neighbourhood of the image. The nnexposed parts

are washed away, and the remaining image is

stained with a suitable dye to increase its opaeity

to the light to which bitumen is sensitive, and is

then coated with bitumen, exposed from the back

and developed in the usual way.—B. V. b.

XXII.-EXPL0SIVES; MATCHES.

Patents.

Explosive. B. F. Halvorsen. U.S.P. 1,375,588,

19.4.21. Appl., 4.12.19.

A nitko-oerivaive of urea is utilised as an explo-

sive.—^^V. J. M -

Explosive composition. Explosive. F.

u S P (.4) 1,376,029 and (b) 1,376,030, 26.4.21.

Appl-,' 22.5.20 and 15.1.21.

fAl An explosive composition contains an inorganic
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perchlorate, a nitro-hydrocarbon, a prdphlient
powder, a non-explosire combustible substance, a
chlorine-fixing material, and a material for regu-
lating the flame-temperature, (a) A nitro-staroh
explosive is mixed with a propellent powder.

—W. J. W.

Fotassium perchlorate explosives. Chem. Fabr.
von Heyden A.-G. G.P. (a) 298,568, (b) 300,669,
and (c) 303,330, 6.12.16.

(a) a mixtube of potassium perchlorate, liquid
hydrocarbons, and finely-divided iron, without a
nitro-compound, gives an explosive which can be
readily detonated. (b) By the addition of
ammonium perchlorate to potassium perchlorate
explosives, not containing a nitro-compound, the
proportion of hydrocarbons may be increased, (o)

The use of nitroglycerin in potassium perchlorate
explosives may be dispensed with and cheapness
thereby increased, by adding an appreciable
amount of chlorate, exceeding the 0'2% present in
commercial pure potassium perchlorate. The result-

ing explosive has a high degree of safety.—W. J. W.

Guncotton; Process for stabilising . Riensberg.
G.P. 299,039, 17.8.16.

The water used for the purification of guncotton
is heated in boilers which are separated from the
stabilising vats, and is automatically supplied to,

and drawn from, the vats.—W. J. W.

[Jnoe 30, 19JJ

Gunpowder and smokeless powder; Manufacture
an explosive consisting of a mixture of '

CUessen. G.P. 308,538, 5.1.18.
^

A muitob of gunpowder and smokeless powfl
consisting of nitroglycerin and nitrocellulose

is 1

hygroscopic and leaves a smaller residue on com*
bnstion than ordinary gunpowder; such anadditin
to gnnpowder therefore ensures more reeular r.-'"

bustion.—W. J. W.
^

Chlorate explosives; Manufacture of granulated
. Fiirstlich Plessische Miedziankitfatnt

G.P. 307,100, 29.11.17.

Sulphite-cellulose waste liquors are added to tk
other ingredients of chlorate explosives, the moist
mass being subsequently forced through sieves and
dried. The granular explosive thus produced ta.

a high efficiency.—W. J. W.

Signals; Mixtures for light and smoke , *

Lang. G.P. 307,610 8.5.17. Addn. to 265 656

(J., 1913, 1169).

The mixtures described in the original p.iteiit as

suitable for exterminating plant pests may k
adapted for use in signals by the addition of light-

and smoke-producing substances, e.g., metallic

powders, such as lead or zinc, or compound of

cadmium and arsenic. Such mixtures will turn
even in water.—W. J. W.

Smokeless powders; Manufacture of . Olaessen.

G.P. 299,760, 15.10.14.

GELATnasATiON of smokeless powders, containing
nitrocellulose and less than 30% of nitroglycerin or

a nitro-compound, is effected, without the aid of a
volatile solvent, by incorporating them at a tem-
perature below 100° C., and raising the temwra-
ture of 100° C. after organic materials such as

resin, diphenylamine, paraffin, etc., have been
added. To prevent these substances permeating
the powder and retarding its rate of combustion,
a protecting film may be produced on the surface

of the powder by adding substances such as starch,

tragacanth, or gum arable, which are insoluble in

the nitroglycerin or nitro-compound, before intro-

ducing the other organic materials.—W. J. W.

Liquid air explosives ; Manufacture of . West-
falische Berggewerkschaftskasse. G.P. 300,728,

7.1.16.

Ix the preparation of liquid air explosives, cork

meal constitutes a suitable ingredient, inasmuch as

it can absorb 6'7—7 times its weight of liquid

oxygen and does not consume much oxygen on
detonation. Liquid air explosives containing cork

meal retain their sensitiveness to detonation for

a longer period than those in which the absorbent

consists of wood meal.—W. J. W.

Liquid air explosives; Manufacture of . B.

Diamand. G.P. 304,300, 1.6.17.

LiQum hydrocarbons or their compounds are

absorbed by, or crystallised in, moss or peat, which
is then impregnated with liquid air or oxygen.

Both moss and peat retain their elasticity even
after absorption of the hydrocarbons, and are

therefore readily formed into cartridges.—W. 3. W.

Detonating compositions containing lead azide and
nitro-compounds. W. Eschbach. G.P. 3(®,100,

1.1.18.

IxpusoBiAL earth, or powdered asbestos, is added to

lead azide compoeitioM. Explosives obtained by
this means are especially suitable for detonating
cartridges which have been steeped in liquid

oxygen.—W. J. W

Explosive propellants. 0. Silberrad. E.P, 150,002,

11.8.20. Conv., 21.8.19.

See U.S.P. 1,349,983 of 1920; J., 1920, 676.U

XXIIL-ANALYSIS.

Zinc; Volumetric estimation of . I. M. Kolt-

hoff and J. C. van Dijk. Pharm. Weekblad, 1921,

58, 538—553.

The mercury double thiocyanate method is found to

be best. The reagent is prepared by dissolving

1 mol. of mercuric nitrate in 4 mols. of potassium

thiocyanate, and is added in excess to the zinc

solution. The whole is made up to a known volume

and filtered, and the excess of reagent titrated in

an aliquot part of the filtrate by means of mercuric

nitrate, using iron alum as indicator. (C/. J.C.S.,

June.)—S. 1. L.

Cobalt; Nitroso-B-salt, o new reagent for the dtUc-

tion of •. H. B. van Elooster. J. .4nier-

Chem. See., 1921
,
43, 746—749.

Nitbobo-R-salt gives an intense red coloration or

precipitate with cobalt salts, by means of which

1 pt. of cobalt may be detected in presence of M
pts. of nickel. The salt is prepared by the action

of nitrous acid on sodium ^naphthol-3.6-disul-

pbonate. The test is carried out as follows; To

2 c.c. of a dilute solution of the salt to he tested

(1'5—2 0 g. in 100 c.c. of water) is added 1 g..0‘

sodium acetate and 2 c.c. of nitroso-R-salt solution

(0'5 g. in 100 c.c. of water). The liquid is boileu

over a small flame and after the gradual addition

of 1 c.c. of nitric acid (ap. gr. 1'4) the boiling i*

continued for at least 1 min. A permanent change

in colour towards red indicates the present ot

cobalt. The colours produced by other metals are

destroyed by the nitric acid. It is essential that the

original solution should not he acid, for this retards

and may prevent the formation of the red colora-

tion. (C/. J.C.8., June.)—J. F. S.

Arsenic reduction tube; ElectrieoMy heated

K. Zwicknagl. CSiem.-Zeit., 1^, 45, 418.
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„ , tnbe of a Marsh apparatus is heated by means

t Lneth of resistance wire wound round it and
?' with asbestos-paper. To ensure better

'tart of the gases with the heated wall of the

the latter is flattened so that its cross section

t“^out2xl4mm.—W. P. S.

n„droaen ion concentration; Cotorimetric deUr-
" of quantitiea of fluid.

Felton. J. Biol. Chem., 1921, 46,299-305.

riiinps of indicator solutions are mixed on a porce-

1 in ulate with drops of the solution to be examined

d with drops of known buffer mixtures respec-

u"ily. (C/. J.C.S., June.)-G. B.

Prnffin analytic; Modification of the Van Slyke

mZdof^. P.Minaul. J. Biol. Cbem., 1921,

ir351-352. (C/. J., 1911, 1135.)

The humin is precipitated with phosphotungstic

acid instead of with calcium oxide. (C/. J.C.S.,

June.)—G. B.

Patent list
Tha date* giran in tUa list ate. in the case of AppUea-

tions for Patanta. ihoae of applioatioB. and in the oeee.of
Complete Speoidoationi accepted, thoee of the Offloiel
Jaarnalt in which the acceptance la annonnoed. Cmnplete
Specidoationa that advertiaed aa accepted are open to in-
apection at the Patent Office immediatelj. and to oppcai-
tion within two montha of the date given.

j

I.—GENERAL; PLANT; MACHINERY.

AppiicAnoNs.

i
Brettell (Soc. Anon, les Ateliers Reunis). Pulver-

I

iscrs and crushing-mills. 14,499. May 25.

j
Broadbent, Claughton, Hamilton, Jack, and

Smith. Clarification of waste lubricants etc.
! 14,607. May 26.

Burden. Reducing or disintegrating machines.

I

14,848. May 28.

Chlorine, sulphur, and phosphorus in organic sub-

dances; Determination of . A. Gregoire and

E Carpiaux. Bull. Soc. Chim. Belg., 1919, 28,

331—335.

The method, which is designed for use with plant

products, consists in digesting the material with

rancentrated nitric acid and a little potassium per-

manganate in a distillation flask, the exit

tube from which passes through a short con-

denser. At its lower end the exit tube is con-

nected with the absorption device, which consists

of two inclined tubes, 18—22 mm. diam., and about

1 m. long, arranged crosswise and joined by a con-

necting tube. To improve the contact between the

absorbent and the vapours, pieces of glass tubing

are placed in the inclined tubes, each piece being

drawn out at one end which projects into the end

of the next higher piece of tubing. The sulphur

and phosphorus remain in the distillation flasK as

sulphuric and phosphoric acids, whilst the chlorine

distils off along with nitrous fumes, and is col-

lected in water as hydrochloric acid. The three

acids are then estimated in the usual way.—W. G-

See also pages (a) 423, Benzene hydrocarbons in

gas (Krieger). i2i. Chlorides in petroleum

(.Matthews). 426, Absorbing power of charcoal

(Kolthoff). 432, Calcium carbide (Drathen). 435,

Copper in molybdenum ores (Bonardi and Shapiro);

Tin in cassiterite (Corti) ;
Bismuth (Spurge). 438,

Critical temperatures of solution of fats (Vande-
relde); Sulphonated oils (Hart). 440, Filtration of

tanidng solutions (Parker and Terrell). 441,

Chrome tanning liquors (Thomas and Foster);

Tannin analysis (Baldracco and Camilla); Sul-

phuric acid in leather (Immerheiser). 442, Soil

organic matter (Read). 443, Sucrose (Sazavsky;
also Browne). 444, Dry substance of sugar pro-
ducts (Kalshoven) ; Titration of boric acid
(Boeseken and Couvert); Extract yield from raip
grain (Windisch and Kohlbach); Malt analysis
(Kell). 445, Sodium carbonate in milk (Vande-
yelde)

;
Goat’s milk in cow’s milk (Austen) ;

Tallow
in lard (Vitoux and Muttelet). 446, Morphine
(Ganassini). 447, lodotannic syrups (Ugarte);
l i-S-Trinitroresorcinol (Einbeck and Jablonski).

Patents.
ffas analysis; Apparatus and process foi . E. K.
Meal and H. S. Taylor. U.S.P. 1,375,933,
28.4.21. Appl., 6.3.19.

See E.P, 134,243 of 1918; J., 1920, 23 A.

Gas calorimeters
[; Begidating flow of water to

]• J. H. Fairweather. E.P. 162,826, 11.2.20.

Gltra-filters. G.P. 334,063. See I.

I

Gregory. Extinguishing-fluids. 15,127. May 31.

i
Minerals Separation, Ltd., and Williams,

i 14,812. See X.

;

Moller. Apparatus for separating suspended
bodies from gaseous fluids etc. 15,118. May 31.

(Gcr., 31.7.14.)

Pobimann. Metliod of operating refrigerating-

plants. 15,200. June 1. (Ger,, 4.6.20.)

Rhodes. Barrel filter. 14,486. May 25.

Rigby. Heating or cooling liquids or admixed

I

solids and liquids in evaporative etc, treatment,

!
14,599. May 26.

j

Sturgeon. Centrifugal separators, 15,038.

I

May 31.

! Williams. Tunnel ovens. 15,120. May 31.

Complete Specifications Accepted.

! 2242 (1920). Conder and Vivian. Crushers with

I

vibrating jaws. (163,750.) June 8.

2243 (1920). Conder and Vivian. Roller mills.

! (163,751.) June 8.

3895 (1920). Josse and Gensecke. Evaporation

I

of liquors. (138,871.) June 1.

5558 (1920). Testrup, and Techno-Chemical

Laboratories, Ltd. Evaporating or distilling

apparatus. (163,793.) June 8.

5860 (1920). Fuller-Lehigh Co. Pulvcrising-

:
mills. (139,611.) June 1.

I 7189 (1920). Soc. TAir Liquide. Apparatus for

!

carrying out exothermic chemical reactions under

;

high temperatures and pressures. (140,089.)

; June 8.

I
8228 (1920). Ely. Rotary furnaces. (163,543.)

j

June 1.

I

8247 (1920). Read. Pulverising-machines.

;

(163,856.) June 8.

;
10,387 (1920). Vanneau, Grinding or crushing

i apparatus. (141,721.) June 1.

I 11,927 (1920). Grondal. Apparatus for lixivi-

I
ating granular or pulverulent material. (142,493.)

June 8.

18,646 (1920). Stumpf. Heating and purifying

boiler feed-water. (146,522.) June 8.

23,317 (1920). Alexander (Best). See II.

31,616 (1920). Velten. Apparatus for separating

materials of different specific gravity. (165,670.)

June 1.

35,921 (1920). Soc. d’Utilisation des Combus-

tibles Pulverises. Rotary drying-apparatus.

(163,653.) June 1.
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6986 and 6988 (1921). Kennedy. Gyfttory
crushing-apparatus. (160,463 and 160,465.) June 1.

II.—FUEL; GAS; MINEEAL OILS AND
WAXES; DESTRUCTIVE DISTILLATION;

HEATING; LIGHTING.

Applications.

Beasley, Stenning, ' and Minerals Separation,

Ltd. Production of coal briquettes. 15,066. May 31.

Benjamin and Treneer. Purification of hydro-
carbons. 15,080. May 31. (U.S., 4.6.20.)

Olabaut and Coureyeur. Gas-generators. 15,248.

June 1. (Fr., 11.6.20.)

Cunningham and Stern. Production of water-

gas. 15,001. May 30.

Helps. Manufacture and distribution of gas.

14,605 and 14,725. May 26 and 27.

Illingworth. Coking coal. 14,676. May 26.

Klee. 15,458. See XXIII.

Maclaurin. Water-gas plant. 15,203. June 1.

Marshall. Retorts tor treating carbonaceous etc.

materials. 14,472. May 24.

O’Byrne. Recovery and preparation of peat,

turf, etc. for fuel etc. 14,428. May 24.

Piron. Regenerative coke-ovens. 15,363. June 2.

Poore. Destructive distillation of wood etc.

14,820. May 27.

Rigby. Heat-regenerating systems of gas-

producer plants etc. 14,598. May 26.

Shields (Mine Safety Appliance Co.). (las-

purifying compositions, and their production.

15,330. June 2.

Tully. Manufacture of gas for heating and
lighting. 15,254. June 1.

Umpleby. Gaa producers and/or retorts. 14,276.

May 23.

Complete Specifications .Accepted.

6426 (1919). McLeod. Apparatus for carbonising

and distilling moist carbonaceous materials.

(163,343.) June 1.

18.151 (1919). Dailey (Greenway). Distillation

or cracking of hydrocarbon oils. (163,347.) June 1.

28,614 (1919). lUing and Kelly. Treatment of

petroleum etc. (163,.3^.) June 1.

6235 (1920). Williams, Francis, and Bynea Steel

Works, Ltd. Gas-producers. (163,513.) June 1.

6509 (1920). Fyleman. Separation of mineral
oils etc. from sand or rock. (163,.519.) June 1.

8955 (1920). International Coal Products Corp.
Manufacture of carbonised fuel briquettes.

(140,8^.) June 8.

17,613 (1920). Nasspress Ges. Utilising coal

slimes. (146,2W.) June 8.

19.151 (1920). Meyer. Carbonising solid fuels

in a circulating current of gas. (147,117.) June 8.

19,308 (1920). Otto u. Co. Coke-ovens. (147,229.)

June 1.

19,310(1920). Otto u. Co. Coke-ovens. (147,231.)

June 8.

19,512 (1920). Collin A.-G. Recoverv, of by-

products from fuel gases. (147,633.) Juno 1.

20,608 (1920). Riedel. Recovery of nitrogen
contained in fuel. (148,784.) June 8.

23,317 (1920). Alexander (Best, Inc.). Oxidation
of finely subdivided material, and combustion
apparatus therefor. (162,623.) June 1.

Uuac 30, 1931

2833 (1921). Illing and Kelly. Production
asphalt from petroleum etc. (163,656.) June 1

'

V.—FIBRES; TEXTILES; CELLULOSE'
PAPER.

Applications.

Bowler. Decorticating-machine and chemical
apparatus for treating palm fibres. 14,374. May 24

Brodie. Treatment of esparto grass, fibrous
material, etc., for manufacture of paper. IS un;

June 1.

Budde, and Hendon Paper Works Co. Manufae.
tore of hydro-oxyccllnlose, a new xanthogenatej
compound therefrom, etc. 14,852. May 28.

Dreaper. Spinning filaments of artificial silt

14,256. May 23.

Dreyfus. Coating or treating surfaces etc

14,802. May 27.

Dreyfus. 14,861. See IX.

Complete Specifications Accepted.

999 (1920). Braun. Manufacture of cellulose

(137,831.) June 1.

3916 (1920). Fearnley. Manufacture of paper,

(1^,421.) June 1.

4693 (1920). Braun. Manufacture of cellulose,

(139,171.) June 1.

4877 (1920). Bronnert. Manufacture of viscose

silk. (163,466.) June 1.

6983 (1920). Bronnert. Manufacture of viscose

silk. (163,817.) June 8.

VI.—BLEACHING; DYEING; PRINTING;
FINISHING.

Applications.

Calico Printers’ Assoc., Ltd. Printing varie-

gated effects on fabrics etc. 15,414. June 3.

Charlesworth. Dyeing processes, 15,482. June 4.

Silbereisen. Apparatus for continuous scouring,

dyeing, etc. of fabrics in the piece. 14,441. Mav24,

(Fr., 2.3.21.)

Complete Specifications Accepted.

6188 (1920). King and Haines. Bleaching ani

bleaching compound.s. (146,078.) June 1.

14,820 (1920). Poulson, iSizing textile fabrics

etc. (163,915.) June 8.

1343 (1921). Krantz. Dyeing yarn on bobbins

in circulating dye liquor. (157,4lk) June 8 .

VII.—ACIDS; ALKALIS; SALTS; NOX-
METALLIC ELEMENTS.

APPLICA-nONB.

Casalc and Leprestre. Apparatus for catalytic

synthesis of ammonia. 14,459. May 24.

Elektrizitatswerk Lonza. Treatment of redduarj

ammonium chloride lyes. 14,9(X). May 28. (Switz.,

29,5.20.)

Evevshed and Gitsham. Manufacture of sulplmt®

of lead. 15,078. May 31.

Griffith. Schlippe’s salt etc. 14,920. Ma.v

Heenan and Froude Ltd., and Walker. Con-

centration of brine. 14,501. May 25.
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T^nnlnn Ammonia-soda process. 15,426.

j/ne ratal., 3.6.20.)

Wriirht and Wright. Production of ammonium

salts and coloured pigments. 15,023. May 31.

CoMriBT® Specification B Accepted.

0004 fl920). Phillips. Manufacture of readily

soluble bkali silicates. (163,877.) June 8.

16 468 (1920). Badische Anilin u. Soda Fabrik.

See kvi.

90 566 (1920). Jauhert. Apparatus for purify-

ing hydrogen or oxygen. (148,564.) Junel.

VIII.—GLASS; CERAMICS.

Applications.

Atkinson, and Stein and Atkinson. Drying

china clay, etc. 15,304. June 2.

Deussing. Production of artificial meerschaum.

14,592. May 25. (Gcr., 7.6.20.)

lechno-Chemical Laboratories, Ltd., and Test-

rup. Manufacture of china clay. 14,992. May 30.

Complete Specifications Accepted.

6597 (1919). Gowen. Manufacture of refrac-

tory materials. (124,208.) Junel.

25,262 (1920). Festa. See X.

IX.-BUILDINO MATERIALS.

Applications.

Dreyfus. Treatment of wood, paper, etc.

14,861. May 28.

Hawes. Substitute for wood etc. 14,782.

May 27.

Complete Specificaiions Accepted.

Minerals Separation, Ltd., and W’illiams.

Prevention of dusting of powdered minerals.

14,812. May 27.

Thompson (Aikens). Electrolytic refining of tin*

15,047. May 31.

Turner. Production of carbon-free ferromolyb-
denum. 15,179. June 1.

Wardall. Aluminium alloys. 14,544. May 25.

Complete Specifications Accepted.

19,015 (1919). Niiranen and Hibbert. Recovery
or separation of metals. (163,348.) June 1.

7139 (1920) Irons. Manufacture of steel.

(163,526.) June 1.

8468 (1920). Grondal. Apparatus for use in

concentrating ores etc. (140,775.) June 1.

9136 (1920). Rustproofing Syndicate, Ltd., and
Newman. Metal pickling or cleaning. (163,868.)

June 8.

9250 (1920). Vermaes and Syndicaat Electro-

Staal. ilanufacture or iron from iron ores.

(163,561.) June 1.

10,302 (1920). Milner and Robinson. See IX.

17,393 (1920). Krupp A.-G. Production of low-

carbon and low-silicon ferrocbromium. (145,711.)

June k
20,131 (1920). Zelewski. Zinc-extracting fur-

naces with vertical retorts. (148,210.) June 1.

20,181 and 20,200 (1920). Dagory. Removal of

copper deposit from the bores of guns. (148,250 and

148,263.) Junes.

22,562 (1920). Lavandeyra. Aluminium alloys.

(149,6^.) June 8.

25,262 (1920). Festa. Furnaces for fusing steel

and other metals, baking ceramic products, re-

fractory materials, etc. (155,231.) June 1.

6614 (1921), Brown, Boveri ifc Co. See XI.

6417 (1921). Passalacqua. Soldering aluminium

or aluminium alloys. (159,480.) June l.

26,280 (1919). Dale. Concrete etc. (163,731.)

June k
4337 (1920). Mattison. Manufacture of fibrous

cement products. (138,921.) June 1.

4398 (1920). Lewis. Continuous kilns for

burning bricks etc. (163,439.) Junel.

4890 (1920). Brothers. Manufacture of plaster

of Paris. (163,468.) June 1,

10,302 (1920). Milner and Robinson. Manu-
facture of bricks, blocks, etc. from blast-furnace
slag, (163,569.; June 1.

X.—METALS; METALI.DRGY, INCLUDING
ELECTRO-METALLURGY.

Applications.

Alloy Welding Processes, Ltd., and Jones.
wslding rods, and soldering sticks.

15,435. June 3.

I Treatment of silica-bearing ores,
M,946. May 30.

and Sylvette, Ltd. Nickel alloys.
11,603. May 26.

Lofce. Direct reduction of titanic-iron ores or
“ags. 14,813. May 27.

Marshall. Anticorrosive and antifouling com-
position for metals. 15,174. June 1,

XL—ELECTRO-CHEMISTRY.

Applications.

Alloy Welding Processes, Ltd., and Jones. 15,435.

See X.

Boite, Edridge, and Lyto, Ltd. Galvanic

batteries or cells. 14,302. May 23.

Chloride Electrical Storage Co., Ltd., and Heap.

Secondary electric batteries. 14,571. May 25.

Loke. Electric etc. furnaces. 14,814. May 27.

Philippart. Electric accumulators. 14,543.

May 25. (Fr., 31.5.20.)

Bennerfelt. Electric furnaces. 14,702. May 26.

(Sweden, 2.6.20.)

Thompson (Aikens). 15,047. See X.

Complete Specification Accepted.

5614 (1921). A.-G. Brown, Boveri & Co. Electri-

cally heated muffle furnaces. (159,195.) Junel.

XII.—FATS; OILS; WAXES.

Appucations.

Bolton and Lush. Recovery of oil from and

purification of fuller’s earth, charcoal, etc. for re-

use in oil refining. 14,413. May 24.
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Krebitz. Separating 'goponacebOB matter from
lime sindge. 15,428. June 3.

CoMPLBT]! Specification Acoep^.
23,957 (1919). Bolton and Lush. OonrerBion of

fatty acids or oils, or fats containing free fatty
acids, into glycerides. (163,352.) June 1.

Xm.—PAINTS; PIGMENTS; VABNISHES;
RESINS.

Appucations.

^arke, and Cookson and Co. Manufacture of
paints and enamels. 14,956. May 30.

Macpherson. Preparation of pigments from
titaniferouB laterites. 15,308. June 2.

Pearson. Treatment of acaroid resins. 14,753.

May 27.

Wright and Wright. 15,023. See VII.

XIX.—POODS; WATER PDRIFIOATION
SANITATION.

ApPUCAnONB.

Atkinson, and Stein and Atkinson. Destrnetin.,
of refuse. 15,305. June 2.

*

Howies. Insecticides, fruit washes, etc. 15 413
June 3.

’

Nielsen. Sterilising milk, . 15,136. May 31.

Torrance. Manufacture of choeolate or cocoa
products. 15,514. June 4.

CoMPiETB Specipioations AocEPTia).

5707 (1920). Haddan (Naaml. Vennoots. Algem.
Norit Maatsch.). Treating large quantities of
liquids with purifying reagents in a continuous
manner. (163,505.) June 1.

8310 (1920). Horlick. Pood compound
(140,472.) Junes. V

‘

XV.—LEATHER; BONE; HORN; GLUE.

Appucations.

Ahrey. Plastic material made from casein.

14,948. May 30.

Carmichael and Ockleston. Tanning. 14,943.

May 30.

Glover and Martin. Preparation of chrome
tanning agent. 14,654. May 26.

COKPIETE BpECITIOATIONS ACCEPTED.

20,665 (1919). Serle. Production of casein

cements. (163,349.) June 1.

6690 (1920). Melamid. Manufacture of artificial

tanning substances. (147,534.) June 8.

13,006 (1920). Bayerische Maschinenfabr.

Regensburg. Rotary tanning and fulling drums.

(143,228.) June 1.

19,964 (1920). Korn. Production of a substitute

for leather etc. (147,910.) June 8.

XVI.—SOILS; FERTILISERS,

Complete SPEancAHONs Accepted.

28,304 (1919). Wolf and Pry. Manures.

(163,359.) June 1.

3687 (1920). Sams. Manure and method of

making same. (163,417.) June 1.

15,458 (1920). Badische Anilin u. Soda Fahrik.

Transforming ammonia into a salt for use as a

fertiliser. (144,659.) June 8.

XVII.—SUGARS; STARCHES; GUMS.

Appucations.

Classen. Manufacture of sugar from wood etc.

16,249. June 1. (Ger., 4.6.20.)

Petree. Manufacture of sugar. 15,457. June 3.

Complete Specifications Accepted.

16 322 (1920). Patterson. Manufacture of

syrups and sugar. (163,924.) June 8.

22 021 (1920). Tavroges, Roche, and Martin.

PurhScation of crude lactose. (163,937.) June 8.

xvm.—FERMENTATION INDUSTRIES.

Complete Specifioation Accsipted.

28,594 (1919). Meyer. Production of yeast.

(144,244.) June 8.

XX.—ORGANIC PRODUCTS; MEDICINAL
SUBSTANCES; ESSENTIAL OILS.

Appucations.

Farhw. vorm. Meister, Lucius, n. Briining.

Manufacture of methylsulphites of secondary

aromatic-aliphatic amines. 14,988. May 30. (Ger„

31.5.20.)

Goodyear Tire and Rubber Co. Process of making
thioureas. 15,088. May 31. (U.S., 5.8.20.)

Peufaillit. Industrial preparation of derivatives

of b’ornyle for preparing syntnetic camphor. 15,441.

June 3. (Bhlg., 10.1.21.)

Complete Specifications Accepted,

9667 (1920). Imray (Soc. Chem. Industry in

Basle). Manufacture of mercury compounds of

glucosides. (163j874,) June 8.

15,621 (1920). Du Pont de Nemours and Co.

Production of tetra-suhstituted ureas. (144,681.)

June 8.

XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Appucations.

Davies. Manufacture of photographic papers.

14,549. May 25.

Griffith. 14,920. See Vll.

XXII.—EXPLOBIFES; MATCHES.

Complete SPEciPicAnoN Accepted.

25,486(1920). Lundsgaard. Explosives. (163,946.)

June 8.

XXIII.—ANALYSIS.

Applications.

Hedley. Gas combustion furnaces for organic

analysis. 14,262. May 23.

Klee. Apparatus for determining flash points oi

oils etc. 16,4M. June 3.

Complete Specifioation Accepted.

4.621 (1920). Svenska Aktiebolaget MoM-

psratus for use in analysing gas mixture-

3,918.) June 8.
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CO-OPERATION IN PUBUCATION.
j

The memorandum submitted by the Federal
j

Council for Pure and Applied Chemistry for co-
i

operation in the publication of chemical literature, '

'"hifih we have been allowed to bring before our
i

lembers through the courtesy of our President,
i

lir William Pope, who is also tho Chairman of the ^

i’ederal Council, is one of great moment to this .

''rhe^outstanding national importance of soenr-
|

ng a full record of chemical literature so that we •

ire no longer dependent upon the publications of >

ither coutitries is recognised on all sides, and the
j

leed for co-operation is equally evident if this
j

lesirable objective is to be achieved. Such
|

;o-operation has been in the minds of many for a i

lonsiderable period, but the initial difficulties in i

he way of its successful realisation, with due
i

•egard to the individuality of each of the Societies

concerned, have hitherto proved a serious harrier. 1

The conditions that have resulted from the war and
;

he present economic pressure have accentuated
;

the need from every point of view, and it is
j

locordingly to be hoped that the present proposal
j

aUI bo considered from a wide and comprehensive
]

standpoint and with a broad outlook towards the
j

Euture of pure and applied chemistry in this
;

:50imtry.

The memorandum, which was drawn up by the

Federal Council at its meeting held on Novem- !

ber 3, was accompanied by a covering letter sug-
|

gesting that the Councils of the Chemical Society :

and of this Society should each appoint four
,

representatives to meet as a Joint Committee to
|

discuss the questions raised; this suggestion has ^

been acted upon, and the representatives have •

been instructed to report the results of their

deliberations to their respective Councils as well

as to the Federal Council,
^ ;

From the standpoint of this Society this pro-
j

posal brings with it a welcome opportunity for a
full consideration of tho Society’s publications.
Our Journal is our great asset, and the Council
and tho Publications Committee fully realise their
responsibility to make it as efficient as possible,
and to maintain its high standard and reputation.
Ibe Transactions, the Abstracts and the Review
represent a record of chemical literature which has

i

proved of the utmost value and which must be
inaintained in any co-operative scheme of publica-
tion, For progressive development, responsible,

! intormed and constructive proposals will always be
welcomed, and we look especially to the younger
niembera for help in this direction. Both in the
interests of this Society and in the wider interests

the chemical industries of the nation, the im-
provement of qur chemical literature and its more
jneient organisation merit serious attention and

PfS?
if we are to march successfully in the

iinr.r !.•
advance of science and its technical

applications.

ON CHEMICAL PERIODICAL LITERATURE.

{Menwrandum from the Federal Council for Pure
and Applied Chemistry.)

In past years the desirability of closer co-

operation for publication between the several

societies which issue chemical journals has often

been discussed, but, although certain minor mutual
arrangements have been made, no effective joint

action has been taken. The main object has been

to retain a, high standard of publication and, in

the absence of financial embarrassment, the extra

cost of the luxury of independent publication has

proved of quite secondary importance.

The recently established oconondc conditions

have, however, introduced financial difficulties; our

large chemical societies have had to raise their

subscriptions and to abbreviate their publications.

The two chief societies receive considerable financial

assistance from their advertisements, which have

notably increased during recent years; in fact, the

Society of Chemical Industry draws a much larger

income from advertisements than from tlie annual

subscriptions of its luembers. With the disappear-

ance of the Excess Profits Duty it is U> be antici-

pated that advertisement matter will bo more

difficult to obtain; it is thus likely that further

increases in the annual subscriptions will be neces-

sary in the near future.

The whole subject of chemical periodical litera-

ture should therefore now be considered afresh in

view of the incidence of economic pressure as a new

factor. It seems necessary to consider whether our

present method of dealing witli the corporate

interests of chemistry, as represented by peri-

odicals, cannot be so modified as to ensure greater

economy—that is, greater efficiency.

For the present it is perhaps convenient to

restrict inquiry to the Chemical Society and the

Society of Chemical Industry; at this preliminary

stage tho consideration of the circumstances of the

many other societies having chemical interests will

needlessly complicate the issues. The third large

chemical society, the Institute of Chemistry, being

a qu.nlifjing body, is so different in .type from the.

other two that it also may he loft out of immediate

consideration. Wo may therefore consider in what

way the incomes of the two large societies named

above can be so expended as to yield a greater

return to their members
_

than is at present

attained. As a preliminary it will be useful to note

the practice in other countries.

In the United States, the Anierican Chemical

Society publishes original scientific papers in its

monthly journal, which absorbed the Amencan

Chemical Journal some years ago, and also pub-

lishes monthly the Journal oj IndustTial and

Engineering Chemistry, w'hich contains ephemeral

matter and market reports in addition to original

papers on technical chemistry. This Society also

is.suea Chemical Ahstracts, a fortnightly PJiblic^

tion which aims at abstracting every published

article of chemical interest
;

it is now constructing

a formula index to include inorganic as well as
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organic substances with a view to incorporating

this in its decennial index.

In Germany, efforts were being made before the
war to gather control of all the chemical periodical

publications into one set of hands. In 1897, the Ger-
man Chemical Society, which previously published
abstracts as a part of the Berichfe, acquired the
Chemisches ZentTolhlati and has since used this for
the publication of chemical abstracts

j
in 1919, the

Chemischis Z^ntralblatt was divided into two parts,
Bcientiffc and technical^ which now appear sepa-
rately.* Later this Society secured to its members
preferential rates of subscription to the Zeitschrift

fiir angiwandte Chemie and to Liehig^s Annalen
and, with its possession of the large compendia,
such as “ Beilstein ” and “ Richter,” was evidently
intending to concentrate all important periodic
publications, academic and technical, under its own
guidance.

In Holland, the Nederlandsche Chemische Ver-
eenigung, numbering about 1000 members, issues

a monthly journal of original scientific papers, the
Beeueil des Travaux Chimiques des Pays-Bas, and
a weekly journal of technical and general interest,

the Che,much Weekhlad, which also gives market
rices. The Society al«» publishes the ChemUch
aarpoehje in three parts. The first part gives
articulars of the Association and a list of its mem-
era and officers, together with a classified and

indexed list of Dutch firms concerned with chemical
products or necessaries, and sUtes the specialities

of these firms
;
the second consists of tables of con-

stants similar to but smaller than Biedermann’s
Kalender. The third part forms a very extensive
chemical bibliography stating in which of the
Dutch libraries each journal or book is to be found.
In Italy, the Associazione Italiana di Chimica

General© ed
^

Applicata publishes monthly the
Gazzeita Chimica Italianay a purely scientific
journal, and also monthly the GiornaU di Chimica
Indusiriale cd Applicata, which contains technical,
general, and commercial matter.

In France, the Societe Ch'imique de France was
until two years ago the only large chemical organi-
sation; recently, however, the Societe de Chimie
Industrielle has been formed and has become very
influential. As yet these two societies are entirely
unconnected

;
each publishes its own original papers

and abstracts. The relations between the two
French societies seem practically identical with
those which subsist between the Chemical Society
and the Society of Chemical Industry.

In this country the Chemical Society issues the
following publications :

—
1. Transactions of the Chemical Society.
2. Abstracts of the Chemical Society.
3. List of members of the Chemical Society.
4. Annual reports on the progress of chemistry.

|

The Society of Chemical Industry issues the
following:—

5. The Transactions, consisting of original
papers.

6. “Hie Review, containing matter largely of
transient interest, with reviews of books.

7. The Abstracts of original papers and patents.
8. List of members of the Society.
9. Annual reports on the progress of technical

chemistry.

Numbers 5, 6 and 7 are published together in

fortnightly parts but with separate pagination.

The last inquiry showed that of the 3000 Fellows
of the Chemical Society, and the 4000 members of

the Society of Chemical Industry only 1000 are
common to both; it appeared that an overlap of

* [Since the memorandom was drawn up, certain changes
in the modes of issue of the Zentrnlbl'tft and the Zeit, /.

anceto, Chem. have been notified for 1921 (c/. J., Dec. 81,
487 &).—£l>.3

abstracts to the extent of about 15 or 20 per cent
occurred as between the two journais of abstracts
but it is probable that this is now r^nced to littf’

more than 5 per cent.
®

It is impossible to consider the above series of
publications issued and the editorial establishmeiitfl

maintained by these two entirely independei
societies without concluding that economies
possible. Further, the fact that information

(

ephemeral of popular interest only appears for

nightly in the Jourjioi of the Society of Chemia
/nduafry, has led to the appearance of week]

journals under private control which conve
such information more promptly and, in additioi

gain support from the more frequent distributio

of advertisement matter; this factor naturally d(

preciates the value of the journals of the societie

as advertising media.
The consideration of the tendency of foreig

practice and of the circumstances of publication b

the Chemical Society and the Society of Chcmica

Industry, leads to the conclusion that increasei

economy and efftciency would be attained if tie;

amalgamated into a “Chemical Federation” fo

purposes of publication. As to what set of publica

tions they should issue provides matter for details

discussion, and it is now only tentatively suggestet

that they should aim at the production of the fol

lowing series:

—

1. Transactions of the Chemical Society.

2. Transactions of the Society of Chemical Id

dustry.

3. Chemical Abstracts, scientific^ and technical,

purporting to be a complete collection of alistrach

of original papers and patents, together with a lisi

of booKS, Government reports, and the like.

4. A joint annual report on the progress of pure

and applied chemistry.

6. A list of members of the chemicRl professior

with their addresses and an indication of tb«

societies to which they belong.

6. A weekly journal, containing the proceedings

and notices of both societies, general summaries,

reports of meetings, notices of books, parliamentary

and legal information, company reports, market

prices, notes of appointments, letters from corre-

spondents, and the like.

Issues 1 and 2 w’ould probably b© made inoiitlily

and in much their present form. Issue 3 might

appear fortnightly and aim at being as complete as

the American Chemical Abstracts: it would pro-

bably be divided into scientific and technical sec-

tions like the Zentralhlatt, and should ^ completed

annually by a formula index, somewhat on the

American plan, which could be employed in tlie

production of complete indexes to the literature.

Publication 5 could be made an indispensable

chemical directory, giving particulars

learned and technical societies, possibly also

of chemical firms and the like
;
it should be possibly

to secure the co-operation in this production of all

the societies connected with chemistry, such a? the

Institute of Chemistry, the Society of Public

Analysts, etc., with a view to their using this a?

their annual list of members. It could be

more complete by including particulars of cheruicaj

companies similar to those given in the Stock’

Exchange Year Book; its wide circulation would

make it a valuable advertising medium, ana it

mieht thus pay for itself.

The weekly publication 6 should be more valnabw

for advertising purposes than our present journals.

carrying out such a scheme as the
would be possible to allow each Fellow of

Chemical Society to subscribe for 1, 3, 4. 5, ana

and each member of the Society of Chemirnl l»'

dustry for 2. 3, 4, 6, and 6;. also to obtain the re-

maining publication of the Chemical Federation «

a reduced rate in the manner practised ni t*’

German Chemical Society. It would be necessar)
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, apportion the financial outgoings and incomings

a« between the two societiee; this involves purely

actuarial work which can be safely left to pro-

fessional hands.

COMMITTEES OF COUNCIL AND REPRESEN-
TATIVES ON OUTSIDE BODIES.

Publications Committee—Messrs. C. A. Keane
convener), E. F. Armstrong, J. L. Baker, W. J. A.

ijiittei'ficld, F. H. Carr, H. Coleman, S. H.
Davies, W. R. Hodgkinson, G. T, Morgan, J. A.

Reavell, W. F. Reid, and E. Thompson, with the

ollowing co-opted members ; E. R. Bolton, C. F.

]r0S3, J T. Dunn, E. Grant Hooper, J. R. Par-

Jington, W. J. Rees, and TV. G. Wagner.

pinance Committee.—Messrs. E. V. Evans (con-

-ener), E. F. Armstrong, J. L. Baker, C. S. Gar-

and, J. Gray, H. Louis, S. Miall, W. F. Reid, and

E. Thompson.

Cenerd Purposes Committee.—Messrs. S. Miall

convener), F. H. Carr, W. R. Hodgkinson, H.
Louis, G. W. Monier-Williaras, G. T. Morgan, L. G.

Radcliffe, A. Ree, and E. AValls.

Technical, Ttesearch and Allied Societies Com-
miffee.—Messrs. J. Allan (convener), E. F. Arm-
itrong, W. A. Bone, J. W'. Cohb, A. Holt, D. S.

Jerdan, C. A. Keane, H. Levinstein, H. Louis,

F. R. O’Shaughnessy, J. A. Reavell, and J. H.
I'oung.

Government and Parliamentary Committee .

—

Messrs, W. F. Reid (convener), John Allan, J. L.
Baker, W, A. Bone, Sir John Brunner, Bart., C. S.

Garland, Sir R. A. Hadfield, Bart., S. Miall, and
A. llee.

literary and Libraries Committee.—Messrs. W.
J. A. Butterfield (convener), A. Holt, A. Lauder,
R. L. Mond, Q. T. Morgan, H. D. Smith, H, Talbot,
and S. R. Trotman.

Emergency Committee.—The conveners of the
above six committees

; the General Secretary to act
as futivcnor.

The following have been nominated by the
Council to represent the Society on outside
bodies :

—

Federal Council for Pure and Applied Chemistry.
-Dr. C. A. Keane, Dr. S. Miall, and Mr. F, H.
Carr.

National Physical Laboratory (General Board).

—

Sir Aim. J. Pope and Prof, F. G. Donnan.
Conjoint Board of Scientific Societies.—Dr. A.

Holt and Dr. C. A. Keane.
Institute of Chemistry Standards Committee .

—

Dr. A. Holt, Prof. A. R. Ling, and Mr. W. G.
Wagner.

British Empire Sugar Eesearch .Association .

—

Prof, A. R. Ling and Mr. J. W. MacDonald.
Association Fuel Economy Committee .

—

Mr. E. V. Evans.
Industrial Alcohol Joint Committee.—Dr. E F

Armstrong and Mr. D. Lloyd Howard.
RnftsA Engineering Standards Association.—

Aircraft Sub-committee on Chemicals; Prof. W. A™ne; hub-committee on Textiles : Mr. C. F. Cross
sub-committee on Dopes: Dr. J. N. Goldsmith.

^^rieral Besources Bureau .—Lead

jj
Cadmium Suh-committee : Mr

Aluminium, Magnesium, and Sodiun
Soligmau

;
Minor Metali

diistrip.™r*’^'j. Wagner; Chemical In

Mr p a ^“'^I'^Aing Potassium) Sub-wmmittee

:

conimiti iJP“Mications and Libraries Sub

SuwLVr*^''- Butterfield; Abstract:

Burton” Mr. T. F

NEWS FROM THE SECTIONS.

SHAWINIGAN FALLS.
The inaugural meeting was held on December 13,

and was preceded by a ^nner at which about sixty
members and their guests were present.

The chairman, Dr. F. W. Skirrow, outlined the
steps that had been taken to initiate the new
Section, and read a cablegram from the President
and Council wishing the Section every success on
the occasion of its first meeting. Mr. G. MacIntyre
then spoke and conveyed the good wishes of the
Montreal Section.

Hon. Walter Mitchell, Provincial Treasurer,
addressed the meeting on the Province of Quebec,
outlining its remarkable progress in regard to
industry, transportation, and agriculture during
recent years. The area of the Province, however,
was so great—one-quarter that of the United States
and five times that of the United Kingdom—and
its natural resources so vast that its development
had hardly begun. The Gouin administration had
greatly increased expenditure on good roads,
education, agriculture, and public works, but in
such a judicious manner that the per capita debt
had actually decreased during the past few years,
a ^enomenou unique in recent political history.
Development of the water-power resources by

private capital had been encouraged and assisted
by the Government, which even derived a profit
from it, whilst the companies were able to sell
power at very low rates. Of the 19 million available
horse-power in Canada, Quebec possessed 6*85
million h.-p., and of this 875,000 h.-p. had been
developed. The Gouin dam at La Loutre, which cost
$2,500,000, and was serving an area of 300 sq. miles
•and impounding 160 billion cb. ft. of water, or twice
as much as the Assouan dam in Egypt, bad
doubled the available horse-power on the St.
Maurice River. In consequence, the large indus-
trial towns of Grand’Merc and Shawinigan Falls
had been built, and the village of Three Rivers had
become a thriving city. Possible developments in
other parts of the province were being studied by
the Government. In concluding, the speaker
pleaded for economy, co-operation between capital
and labour, good sense, and good engineering in
the difl&cult times now upon us, and predicted a
period of pVospcrity greater than had been
experienced in the past.

Mr. T. H. Wardlcworth welcomed the new
Section into the brotherhood of the Society which,
he said, was not merely British, but imperial in
character; as a vice-president, he was pleased to
be able to endorse the cabled greeting from the
President and Council in London. Great changes
had taken place in the application of science to
industry during the speaker’s life-time. The period
of “ trial and error ” had given way to insistence
upon exact methods based upon well-ascertained
facts, so that the chemist could reasonably antici-

pate results not only from laboratory experiments,
but from the industrial development of new
processes. Referring to the great care which
Faraday bestowed upon his experimental re-

searches, it was observed that although his

mechanical and physical equipment was crude, his

theories were nevertheless corroborated when
modern refinements bec.'imo available. Electricity

had supplied the chemist of to-day with new powers
and, in consequence, marked advances would be
expected from a centre such as Shawinigan; it

behoved every member of the new Section to see

that these expectations were realised. Dealing
with the relation of capital to chemical industry,

the speaker emphasised the importance of the
capitalist, and remarked upon the lack of education

of wage-earners as revealed by thriftless habits.

An appeal was made for a better understanding
between capital and labour, as the vital interests

B
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of both depended upon active co-operation. The
Jabour problem was not always a question of hours
nnd wages, and this was especially true in a country
like Canada which employed cosmopolitan labour;
due allowance must be made for national customs
and habits.

After a vote of thanks to the speakers had been
moved by Mr. Stadler, seconded by Mr. Wither-
spoon, and replied to by Mr. W'ardleworth, the
meeting adjourned.

LONDON.
At the meeting held on January 3 at Burlington

House, Mr. Julian L. Baker presiding, a paper by
Mr. G. H. Thurston on “ The Smith Continuous
System of Carbonisation ” was read, in the author’s

absence, by Colonel Brentnall. The carbonising
process is carried out in two stages. In the first,

coal of almost any description, after being dried

with hot waste gases and crushed, is heated at
480° C. for 2 hours in cylindrical retorts lined with
carborundum, the tar oils and gases being collected.

The capacity of each retort is one ton of coal per

hour, and mechanical stirrers are used to mix the
charge and to move it forward from the inlet to

the point of discharge. A coal with 35 per
cent, volatile matter gives 5600—6700 cb. ft. of gas
with calorific value 650—700 B.Th.U. The solid

residue (“ semicarbocoal ”) is briquetted with pitch
and then heated for 6 hours at l(fe0° C. in inclined

retorts; heavy oil, pitch, and ammonia are
recovered from the volatile products, together with
gas of ^0—400 B.Th.U. ‘‘ Carbocoal ”—the
residual solid—is stated to be an excellent smokeless
domestic fuel, and also to be well suited for

metallurgical, t.g., blast-furnace, purposes, its

crushing strain being 940 lb, per sq. in. The yields

obtained from one ton of coal are:—14 cwt. of
“ carboK!oal,” 10,030 cb. ft, of gas, 28irapl. galls, of

tar, and 22*24 lb. of ammonium sulphate. The U.S.
Government has assisted in developing the process,
and two plants are now in operation, one at
Irvington, N.J., producing 100 tons of “ carbo-
coal ’’ per day, and the other, at Clinchfield,

Virginia, having a daily output capacity of 500
tons; the former has been working for two years
and the latter since July, 1920. Over one hundred
different kinds of cual have been successfully treated
at Irvington, and although coals containing 30 to 35
per cent, of volatile matter are the best, quite
inferior grades have been found to give satisfactory
results.

Dr. Irvine Masson and Mr, T. L. McEwan
contributed three papers on “ The Recovery of
Solvent Vapours from Air.” In examining the
processes of Bregeat and others, the authors have
carried out a large number of determinations of the
solubility of ether and alcohol vapours in cresol and
other solvents. From the data obtained they have
deduced a mathematical expression which correlates
absorption with temperature and the vapour
pressures of the solvents; and have shown how the
results can be used to calculate the amount of
liquid solvent and the number and dimensions of
the absorption towers required in large-scale
practice. The solvent vapours are best recovered
from solution in cresol by steam distillation. Ether
vapour may be absorb^ with sulphuric acid of
over 75 per cent, ooncentration, and recovered by
distillation. Alcohol vapour is readily absorbed by
this strength of sulphuric acid, and liberated by
distillation after adding water to dilute the acid
to 50 or 40 per cent, concentration. Cresol was
found to be more eflScient than sulphuric acid as a
solvent for alcohol and ether, and by its use large
quantities of the^ liquids were recovered during
the war. The third paper dealt with the analysis
of ether, alcohol and water mixtures.

PRESENT AND FUTURE POSITION OF thf
CHEMICAL SOCIETIES OF GREAT BRlTAliJ;

H. DROOP RICHMOND.
In 1914 the chemical societies were in a state of

gentle activity, progressing slowly w’ithout anv
marked effort and reflecting the position of British
chemical industry. The outbreak of war came as
a sudden shock and 'revealed the facts that we had
been dependent- on other countries, notably Ger-
many, for a very large portion of our chemical pro!
ducts, and had surrendered the position that we
might have occupied. The reasons for this belong
to the past, and any discussion of them opens such
a wide question and has so little bearing on my
subject that I simply record the fact; it is also a
matter of recent history that British chemistry rose

to the occasion, made up some of the leeway, and is

now in the position it should have been many years
ago. We have under the stress of necessity and
at a great cost worked out tor ourselves the lunda-
mental principles of chemical manufacture of a
large number of products which we did not make
ourselves and have gained a knowledge which is

approximating to that possessed by our competitors
at the time when wo commenced. We are not yet
in a position to stand alone, for if we have learnt

so have they, and it will require more strenuous
effort before we can compete in the world’s markets.
The chemical societies helped in the nationai

awakening, though under the conditions of stress

the efforts made were largely individual and by

groups, rather than by the chemists as an organised
body; these conditions have ceased, and under the

new circumstances we have time to work together to

a common end, and the chemical societies can now
take a large share in the advancement of British

chemistry. Before the war there were four main
bodies devoted entirely to chemistry;—The
Chemical Society, for the advancement of pure

chemistry; the Society of Chemical Industry, for

that of applied chemistry; the Society of Public

Analysts, for analytical chemistry; an^ the Insti-

tute of Chemistry, for the advancement of the pro-

fession of chemistry; and numerous other bodies,

such as the Royal Society, the Royal Society of

Arts, the British Association, and the Royal Insti-

tution, which promote the advanceTnent of science

including chemistry, and others, such as the Iron

and Steel Institute, the Institute of Metals, the

Biochemical Club, the Pharmaceutical Society, the

British Pharmaceutical Conference, the Institute

of Brewing, and many others which promote in-

terests including more or less chemistry. Each

society worked independently, though, partly from

the fact that they had interests in common aui

partly because the prominent members of one body

were often equally to the fore in the others, there

'vas a certain amount of co-operation, The effert of

the national crisis on the societies was. first of «11,

stafcnation ; then, as the outlook became clearer, the

organisations of the societies were adapted to the

national .service, and each society hsis introduced

changes to grapple with the altered economic con-

ditions. It will be interesting to discuss those of

the four purely chemical societies as indicating

their present position.
The Chemical Society, which though localised in

Txjndon is really a British society, has enlarged its

scope to include the women chemists who helped to

carry on during the war, and has initiated a

scheme to render its library more generally avail-

able to all chemists.
The Society of Chemical Industry, which was the

only body having local sections, has developed these

and several new sections have sprung into beingi

• Paper read before the Nottingham Section on November if

1«2U.
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notably in til® Bominions and haa some claim to be

an Empire society. At the same time it has de-

veloped its central organisation in London, where

many matters are dealt with without reference to
- and has started an innovation in

its SccfcionSj ***

society journalism by publishing an ephemeral

review of current chemicaJ topics. A chemical en-

gineering group has been formed.
^ The Society of Public Analysts innovated a very

useful section of “ Notes in its journal, but has

jiot otherwise made any alteration. This body,

though small and of restricted scope, is a British

society and has always included a large proportion

of provincial members on its council.

The Institute of Chemistry has undergone a re-

markable change. Always a qualifying body, it

has enlarged the scope of its qualifications very

greatly, a very large number of members has been

admitted without the examination formerly insisted

on and, curiously enough, at a time when a house

primarily designed as an examination hall has been

built has permanently^ relinquished a not incon-

siderable proportion of its examination tests. Local

sections have been started in many parts of tlie

country, and these local sections have uno65cially

enlarged the scope of the activities of the society by
discussing problenis in chemistry as distinct from
professional cljemistry. It has started a Journal,

an enlargement of the former Proceedings.

Tho enlargement of the activities of the Institute

has been brought about by the formation of the

British Association of Chemists, which threatened
at first to engulf it, but which has now become a
body primarily promoting the material interests of

those chemists who are engaged in process and
similar work. There is also the National Union of
Chemical Workers, a trade union doing very useful
work, and the British Association of Chemical
Manufacturers, whose chief function is chemical
policy, and the Federal Council has been formed to
unite the whole of the societies for one common
object.

The financial pinch has been felt by all the
societies, and two years ago the Institute of
Chemistry took the bold step of doubling its sub-
ficription to Fellows and students and increasing it

by 50 per cent, to Associates; this step was not
wholly brought about by war conditions, but was
caused partly by the expiration of the lease just
before the war and the greatly increased cost of the
new premises: the increase was probably greater
than was absolutely necessary, and gives a surplus
devoted to increased activities.
The Society of Chemical Industry and the

Chemical Society are now following suit with in-
creases of 66 per cent, and 50 per cent, respectively,
accompanied in the case of the latter by a 25 per

in the entrance fee.
I he Society of Public Analysts has not yet made

any increase.

societies have made economies, the most
noticeable being the suppression of the list of
members usually issued annually, and the discon-
inuation of authors’ copies by the Society of
eniical Industry, and generally each society has

in minor matters.

4 1

p^^niical Society and the Society of Public
' aiysts have made few obvious failures, but in my
pinion both the Institute of Chemistry and the

Chemical Industry are open to criticism.

nF
^'.neady stated my views before the Institute

^hemistry (rj. Proc. Inst. Chem.. 1920, Vol. 2,

cil rih ^
i

opinion the Society of Chemi-

miQPc
^ spends too much on its central pre-

baa Review portion of the Journal

aonaare
itself; as an ephemeral journal it

thp
news too late and too trivial to meet

it f
’ articles are often too weak, and

Danpra much of extracts from other
subjects not of great importance and in-

terest to technical chemists. The greatest failure
of all is common to the three societies that publish
journals—the continual overlapping of matter
published in chemistry,

British chemical science needs the societies,
needs a journal of pure chemistry, a journal of
t^hnical chemistry and one of analytical chemistry,
either combined with the technical journal or in-
dependent, a standard up-to-date lexicon ot
chemistry, a chemical directory, a complete and.
easily available chemical library, and an ephemeral
journal. It has l>ecn suggested that the National
Exchequer should bo asked to provide funds for
some or all of these objects, but apart from the
public clamour against increased expenditure, it
must be remembered that Government aid means
Government control and red-tape, and I doubt
whether the objects aimed at would not be ham-
pered by this. The advancement of chemical know-
ledge has been the work of chemists in tbo past,
and must remain so, and it is only chemists them-
selves who can do the work. AVe have managed to
find the time and the money so far and must do so
in the future

;
chemistry has been built by each man

doing his bit and the more bits that each can
do the less money is required, and there are many
men who would do a bit or a larger bit if they could
bo fitted into the machine; as it is. many of us
duplicate the work that others are doing.

I am a whole-hearted advocate of amalgamation;
I see the greatest difficulties in bringing this about,
but I do not see any that are unsurmountable if we
all make up our minds. I think that the financial
stringency is leading us to sc^e more clearly that a
fusion of interests makes for economy and avoids
inefficient expenditure of our chemical resources;
the avoidance of the duplication that now goes on
will mean considerable saving in publishing ex-
penses, our heaviest financial encumbrance.
AH the societies are centralised in London, and

it is doubtful if London has the same pre-eminence
as the centre of chemical thought and industry as
it has ns the national capital, and I feel convinced
that to centrali.se our chemical societies there
results in a loss of chemical power which might be
made available if the large provincial centres were
to take a more active part. The Society of

Chemical Industry and now the Institute liave re-

cognised this by local sections, which are in a very
healthy state, and the Chemical Society and the
Society of Public Analysts need the same organisa-
tion; chemists want opportunities to meet and
thereby gather a wider outlook and see the problems
in a different light. There is a tendency as a
society grow.s to leave the routine work which was
done in the early days by voluntary effort to
salaried officials, and the more efficient the official

the more he wants to do and the more important he
tries to make his post; and as his view necessarily
cannot be that of the members at large he will fre-

quently branch off into spheres of activity which
do not yield the best results to the members and
which add to the expenditure. He is frequently
supported by the older and more prosperous mem-
bers of his council, who sec Iho advantages partly
from the point of view of their very capable official,

and who are not obsessed with the constant idea of
economy. The older men also have lost some of

their pristine energy, and it will be to the advan-
tage of the societies generally to have a proportion
of young energetic men who will realise more truly
than the leaders of the profession the needs of the
members to leaven the ripe experience of the elder
men.

Chemists have now fully come to the limit of what
they can pay for the objects for which the societies

were found^, and unless expenditure is watched
carefully their work will not progress; they have
not, However, yet wme to the limit of the voluntary
service they will give, especially if it is recompensed
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only by experience gain^ but in «^‘wnj)y

udos ^There has never been any lack of

“who 'fill ‘a’'® honorary appointmenU and

hmbt if any chemist seeks payment for ^e

A .irt

chemical and laboratory glassware
types of manufacture dealt with lie in
grades of the glass industry. To be sue
require specially skilled operatiyes and
not only commercial but possessing
scientific attainments. They carry

billties in direct profits, and as

trades.

im

meagre

contributors to a ^ ^ say sense commensurate mti tieir jmportic,
iopporW j;;c« ^r-en Fu^feJe^

/ ^opportunity were given tnew. ^ rr-'T
work, which must be (lone on the spot, editorial ana

journalistic work at which the amateur cannot hope

to yie with the professional, and adyertising (which

is a profession by itself) must obviously be paid for,

but ranch more voluntary work can be done than at

TjrcsGnt

Since I wrote this Sir William Pope has sent me

a letter which the Federal Council has addressed to

both the Chemical Society and Society of Chemical

Industry, and has given me permission to make use

of it. Of the six publications suggested, the hrst

three are obvious, and the fifth is one that 1 have

already advocated in an even more extended form

:

I would only advocate that an editor with full

powers should be appointed, who should have com-

plete control of the journals, and that the pub-

lication committee should act only as consultant on

questions of policy, leaving questions of detail to

the editorial staff. About the annual reports 1 am

not quite so convinced. Those of the Society ot

Chemical Industry are not in sufficient deinand to

make them pav, and I think the ciuestion as to their

necessity should he considered very carefully.

Personally, I read them with a very great intererf,

but I make no practical use ot them. As to the

weekly journal, this must he run on murnalistic

lines by a chemist and journalist combined and

would compete with existing journals. My opinion

is that it would be better to enter into an arrange-

ment with one or more of the weekly trade journals

rather than fight them.
^ ^

The letter referred to modifies the propositions

that I intended to make, and therefore I promise:

(1) That the Society ot Chemical Industry should

Wthwith accept the invitation of the Federal

Council and nominate a representative of each ot

the Sections to consider the puhlicalion question;

(2) that the representatives be empower^ to offer

the sectional organisations to other societies with

a view to giving provincial members a more active

part in the advancement of chemical knowledge; (3)

that until joint publication is adopted the Society

should purge its journal of the weak matter now

published, include far more of the sectional pro-

ceedings, and strengthen the Publication Com-

mittee by adding elected representatives of every

Section.

THE BRITISH SCIENTIFIC GLASS

INDUSTRY.

EDWARD QUINE.

The Committee on Commercial and Industrial

Policy, under the chairmanship of Lord Balfour of

Burlei^, in its Interim Report on Certain Essential

Industries stated that There are certain

special commodities which are essential to national

safety as being absolutely indispensable to im-

portant British industries, and were supplied

before the war entirely or mainly from enemy

sources or from sources under present enemy con-

trol ”; and in submitting recommendations in con-

nexion with these industries the Committee further

stated that:—“A group of industries in the CMe
of which very special treatment is necessary is that

of the optical glass and instruments and the

any acuirc .

- - —

.

the industrial progress ot the nation. .f/t/Mngi,

comparatively .small as regards the atnount
ot

capital required to be invested and of the labnur

eniployed therein, these industries are of vital

national importance both on naval and military

grounds and for all purposes of applied science and

scientific research.”

Optical Glass and Scientific InstramcTifs.—Prior

to the work of Schott and Abbe, a large portion of

the optical glass required by British scientific in-

strument makers was made in the country, but the

impetus and lead given by the researches of those

scientists, which were supported by the Prussian

Government, placed the (ferman optical glass m-

dustry in such a commanding position that in 19U

only Messrs. Chance Bros., of Smethwick, were

manufacturing optical glass m this «mnfry, and

80 per cent, of the optical glass used by British

instrument makers, whose production was exceed-

ingly small, was supplied by Germarfy.

The dependepce of the safety of the nation upon

the production of optical glass is clearly evident

when it is appreciated that upon .such glass

depends the supply of range;findcrs directors for

artillery dial sights, gun sights, telescopes and

binoculars, aeroplane-sighting and phiitograpliic

instruments, trench and submarine iwnscopes,

Our position at the commencement of the war

was truly alarming, and our armi^ took the ncld

seriously handicapped owing to the predominant

of our enemies in all instruments which may

termed the **eyes of the army.
* During the war, although handicapped hr

shortage of skilled labour, by lack of materials, aiiJ

by lack of knowledge of the manufacture of certm

types of optical glass, British

scientists laboured so successfully that bf"e 1*

termination practically every re?"”-®™.""* ^
scientific instrument maker, whether his P™™"
were required for the Forces or the laboratory,

could be met by British optical glass

To-dav England can supply optical gloss to me

all requirements of the British Empire m add

to those of foreign countries, and is pr™'

g

certain t.vpes of optical glasses fjpermr 0

made in any other part of the world. The f I

this achievement is mainly due to the

sacrifieea of Messrs, fiance Bros Atessr-w Be t

Crown Glass Co., Ltd the late Mr A.^ -'o

mont. Sir Herbert Jaskson, and Dr. C. J. P«'d

Chemical and Laboratory Glassware,

and laboratory glassware is that
:

u.sed in laboratories for scientific

he divided into two main classes :—(1) Hollow %

ware, which is mainly manufactured at me y

furnace, e.g., flasks, beakers, petri
^

(2) articles of glassware which are

from tubing at the blow-lamp flame, e.g., tti

meters, pipettes, X-ray tubes, etc.

It will he readily appreciated that the tive

steel, chemical, explosive, gas, and metal in

require an adequate priiduction of sc>en‘iP^
I

ware, as do also medical and research 1,"™''®

attached to hospitals ccinuty and municipal
,

tories devoted to public health and byg'^
_ '

p[(

various laboratories at unyersities,

in fact, it may he fairly claimed that the

gla&s iudustrv both in times or peace

the master “ key ” indust^.
. , js

This industry was almost entirely in tne
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and Austria before the war, and prac-

whole of the hollow-blown furnace-made

ware was obtained from these countries. It is

&t equaUy true that the entire lamp-Mown
^ .„i„e,o«aro wafi obtained from foreign

tific glassware
^ ^

although there existed in this country a

3l number of highly ^11^ workers at the blow-

”
D flame who produced the unrivalled English

ilmcal thermometer and a limited number of types

''f t'hemical thermometers. In addition to these

^
rkcrs there was a number of lamp workers who

"Jnaired damaged foreign glass apparatus, pro-

r\Ld special lamp-blown glass apparatus, and

t Hed over the difliculties of importers awaiting

chioment of foreign-made glassware. These highly

Skilled glass workers could almost be counted on

the fingers and belonged to the industrial class

covered by the term “out-workers,” whose pre-

mises were unpretentious and whose capital and

aonaratus were limited to a few pounds and a blow-

lamp It was fortunate that the dealers in labora-

tory glassware had large stocks when war broke

out otherwise the production of munitions would

nrobably have come to a very sharp end, and it

!ias soon apparent to those familiar with this in-

dustry that should the war be a long one the situa-

tion would become exceedingly critical. Steps were

taken to produce scientific glassware in this

country, but this was an exceedingly difficult task,

for though it was possible for the chemist to

analyse glassware and evolve formulae, the com-

mercial manufacture of the glass presented

enormous technical difficulties. With no previous

experience of this industry bo guide thorn except

that of the domestic glassware and the bottle in-

dustry, our glass manufacturers tackled the

problems. In their endeavours they met with re-

verse after reverse, for, apart from a lack of know-

ledge, inadequate materials and glasshouse equip-

ment, there was no British labour trained to blow

the light hollow ware required in laboratories.

Stocks rapidly diminished, manufacturers were

pressed for cheir production, and British-made

scientific glassware was placed on the market in a

condition which was as unsatisfactory to the manu-
facturers ns to the users, and could only be termed
“ stop-gap.” Steadily, however, and at the cost

of great monetary loss, the production of scientific

glassware was improved, and to-day our manufac-

turers are producing light hollow-blown scientific

glassware which is superior in resistance to chemical

reagents, and general utility, to tliat produced in

anv other country.
The lamp-blown section of the industry is de-

pendent upon an adequate supply of glass tubing,

and before the war there were few skilled tube-

drawers in this country, and although efforts wore
made to train W'orkers, this was an undertaking
requiring time, for the operation is one requiring
great physical endurance and manipulative skill

;

and in spite of exceedingly high wages, even at the
close of the war the number of skilled tube-drawers
in this country was lamentably small.

The skill required of the operator who manu-
factures a lamp-blown article from tubing varies
from that required to make a simple article, such
as an ampoule, to that required for making a high-
grade thermometer or X-ray tube, and it was there-
fore possible to increase rapidly the number of

workers engaged in the simpler operations ; but the
high degree of skill reqnired, together with the de-
mands of the recruiting authorities, prevented any
large increase in the numbers of the highly skilled
workers. Yet on this weak section of the industry,
struggling against innumerable difficulties due to
lack of adequate glass tubing, lack of manufac-
turing plant and lack of skilled labour, was thrown
8t one critical period of the war a responsibility in
connexion with our anti-submarine campaign on
ne satisfactory discharge of which our national

7 b

safety depended; and the glass-tube drawers and
.

lamp-workers did not fail.

The demand for scientific glassware in the future
will exceed that in the past, for it is obvious that
the industrial progress and health of a community
is Incoming increasingly dependent upon its labora-
tories. Our Empire cannot afford to allow its in-
dustries, its health, and its safety in time of war to
be dependent upon a commodity, the manufacture
of which is controlled by a foreign nation.
We are, however, swiSUy drifting into that posi-

tion, for, owing to the difficulties experienced by
manufacturers in developing the scientific glass

industry, the high costs of building and equipment,
and the strength and reputation of the German and
Austrian manufacturers, the industry was never in
a position to stand unaided against continental
competition, and the rate of exchange has now
made the position, without protection, hopeless.

The Standing Committee on Trusts, in its in-

terim report just issued, says:—“The manufac-
turers of scientific glassware have incurred con-
siderable losses since they undertook to manu-
facture this class of glassware, and although we are
not able to report as to the fairness or unfairness
of past and present prices, we consider that such
temporary support should be afforded to this new
industry as is consistent with fairness to consumers.
If this were done, probably within reasonable time
the industry would be able both to hold its own
against foreign competition nnd to sell its produc-
tions at prices acceptahle to the public.”

Unrestricted importation of scientific glassware,

however, is to-day crushing the British industry, and
some manufacturers have been forced to cease pro-
duction, others have discharged labour trained at

great expense in the time of the nation’s need, and
soon, unless help in the way of preventing unfair
continental competition is given, the industry will

pass to Germany and Austria, and once more the
Empire will depend upon our late enemies for that
production which is most essential to our industrial

progress and national safety.

REPORT OF THE RAILWAY RATES
ADVISORY COMMITTEE.

A. J. MALACRIDA.
{Transport Manager^ Association of British

Chemica/ Manufacturers.)

The Railway Ratos Advisory Committee after

sitting in public for forty days has now presented

to the Minister of Transport its report (Cind. 1098,

9d.) on the principles which should govern the

fixing of tolls, rates and chargee for the carriage of

merchandise by freight and passenger train and by
other services. Ae the report is very comprehen-

sive, consisting of 54 foolscap pages, it is not

possible to consider all the important points it

raises, but as many of the proposals are of vital

importance to the chemical industry, it is essential

that these should be treated at some length.

The two main principles advocated by the Com-
mittee in respect of the fixing of future rates are :

—
(1) The charge must in no case be less than the

cost to the railway company of rendering the

required services.

(2) The charge must in no case be more than the

value of the services to the trader.

This seems a very sound policy, especially so far

as the chemical industry is concern^, because at

the present time the rates which are charged for the

conveyance of chemical commodities are out of all

proportion to the cost to the railway companies and
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to the value of the service to the trader. It is not

necessary to labour this point because it has already

been fully dealt with in the articles which have
appeared in previous issues of this Journaly by Mr.
J, Luhes, traffic manager to Messrs. Brotherton and
Co.j Ltd.
In regard to the component parts of the new

rates, the report states that all parties seem to be
agrew that the present system should be continued,

i.e., there should be a rate for conveyance ana
separate rates for station accommodation and
services rendered at the terminals at each end of

the transit, and that owners of private sidings

should only be charged for the services actually

rendered to them, the proper rates being fixed for

terminal charges at the same time as the convey-
anoe rates. The Rates Advisory Committee recom-
mends that a new tribunal should be set up to deal

with the fixing of the rates, tolls and charges, and to

the present writer this appears to be a great step

forward, which should prove of much benefit to the
trading community as a w^hole. At the present

time the fixing of rates and charges is left entirely

in the hands of the railway companies, so long as

they do not exceed their maximum power and do
not create undue preference in favour of one trader

as against another. Apart from this the trader has
no voice in the fixing of the rates and charges, and
the recommendation now made should assist in the
development of industry generally. To illustrate

this one might instance many cases in which
representations have been made to the railway com-
panies that certain commodities could not bear the

rates charged between particular points, and in

which the companies have refused to grant reduc-

tions on the ground that although the traffic would
not pass between the particular points in which a

trader was interested, it would pass in other direc-

tions. In future, cases of this sort would be

brought before the new tribunal, which would
doubtless consider them from all points of view, and
in all probability it would grant such rates as would
enable traffic to move freely; and whilst perhaps
the rate might be on a lower basis than the railways
would usually approve, it might still be remunera-
tive, having regard to the possibility of developing

the industry and increasing the traffic put on the
railways.

From the standpoint of the chemical industry,

the most important feature of the suggest^
tribunal is that it would decide as to which articles

are to he classed as dangerous goods.” The
wording of the recommendation is perhaps not
quite as clear as the industry would desire, yet it is

thought that the suggestion is a great advance on
the existing position. It is well known that at the

present time the railway companies have absolute

power under Section 105 of the Railway Clauses
Consolidation Act, 1845, to specify which goods are
dangerous, and this decision, if based on the bona
fide judgment of the railways that the goods are

dangerous, cannot be altered except by a repeal of

the Statute. This is aptly illustrated in the case of

The Midland Bailway and Others v. Messrs. Butler
and Oo. (Bristol), Ltd., and Messrs. Brotherton and
Co., Ltd., in which the Railway and Canal Com-
missioners held that they could not alter the bona
fide judgment of the railwiay company that certain

goods were of a dangerous nature.

In addition to the new tribunal, the Rates
Advisory Committee recommends that a body, to be

called the Railway and Traders’ Conference, should

he set up to act as a Conciliation Board without
coercive powers. The proponal is that in each of the

great distributing centres of the country two panels

should be set up, one consisting of representetive

traders, and the other of officials of the railway

companies serving the district; and that from these

panels a committee should be formed to which any

traders having a grievance might make applio^^^^
and which would have power to make recommends’
tions but not to make or enforce orders,

if

^

question appeared to involve general principles
or

an issue of great importance, the local tribunal
would he empowered to refer it to the Rates iix'ino

Tribunal. The object of these local tribunals
is ^

secure a hearing for traders who, althoudi
admitting that the railway authorities will ueuaj^
redress a grievance if it bo properly presented

to
them, nevertheless contend that their complaints
are too often disposed of in a rough and read?
manner by minor officials without adequate con-
fiideration.

Maximum and Actual Bates .—The maximum
charges for the conveyance of merchandise wliicli

the railway companies are entitled to make under
the Rates and Charges Order Confirmation Acts
1891-92, were raally a necessity so long as the rail'

ways w’ere allowed to determine the actual rate but
as the power to fir rates is in future to be in the

hands of the new tribunal, the Rates Advisory Com-
mittee suggests that it should also be entrusts
with the* determination of maximum rates. This

appears very reasonable, seeing that the new
tribunal is to have the power of raising or lowering

rates after full investigation.

Continuous Mileage .—Throughout the evidence

given by the traders, a general desire was expr€«;ed

that the new system of fixing rates should be on the

principle of continuous mileage, and not upon the

cmnuklivo principle now in operation. The effec:

of the cumulative principle is that rates for a

distance of, say, 100 miles, when computed over two

lines of railway, are greater than those for 100

miles when the transit is on one line of railway

only; and the Rates Advisory Committee considers

this state of things to he a serious anomaly. The

railway companies strongly opposed the principle of

continuous mileage, although actually many of the

rates which they charge lat the present time are

based upon it, as are also, generally speaking, the

receipts for the conveyance of merchandise when

divided between the various railways, no regard

being paid to any advantage that may have accrnecl

where the rates are made upon the cumulative prin-

ciple. The Rates Advisory Committee therefore

recommends that in the case of through rates the

principle of continuous mileage be adopted with

provieions in the caise of different rates prevailing

on the railways involved similar to those in regard

to portions of the railway having different maxima

under the Railway Rates and Charges Orders.

One of the most important features of the recom-

mendation relating to continuous mileage is its

application to short distance traffic and to the

fixing nf the minimum charge. The report states:—” We consider the anomaly of making two

minimum charges as for six miles each of transit,

for possibly a total distance of four or five links, as

more objectionable than that of different charges

for long-distance hauls according to whether the

transit is on one or more railways.” With the

adoption of continuous mileage, the Rates Advienry

Committee does not intend to interfere with the

existing regulations, hut to allow bonus mileage to

be charged in respect of the portions of the hne?

which have been constructed at extraordinary

expense, such as Runcorn Bridge, Forth bridge

Severn Tunnel and lines in and around Ikondon. u

is intended that such bonuses should contimie tn h?

charged, and in general indicated by the total

distance being treated as being increased br the

stipulated extra mileage. In those cases where

different m'.iximia have been fixed in respect o

certain portions of the same railway, the Committee

thinks that these differences should not be

tinned, but that a single rate sufficient to

the desired revenue should be fixed for each class o
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g(«d3 upoa the whole or each of the railways or

^^T^inals a’nd Disintegration of Bates.—Sec-
. ^

33 Sub-section 3, of the R^way and Cana!

Traffic Act, 1888, placed an obligation upon the

ailwav companies to disintegrate rates when appli-

"^ation is mwe by a trader, but the disintegrations

^ffiich have been given by the companies in the past

Save been in such a form aa to be jrractically useless

to the trader asking for the information; and

during the hearing the traders consistently urged

that all rates in future should be disintegrated in

Leh a manner as to show separately the difference

between the amounts for conveyance and those for

each of the services.
_

The railway companies are willing to concede that

if standard rates and tariff are fixed by an indepen-

dent authority, the rates and tariff so fixed should

show the amounts to be charged for conveyance and

for terminal accommodation and services

separately, but they claim that there should be no

obligation’ upon them to disintegrate exceptional

rates or apportion any part of the charge to

terminals. The Committee is of the opinion that

there is “ to some extent justice in the claims of the

traders, but that the counter arguments of the

railway companies ought not to he Ignored,” and

it recommends that the conveyance rate and

terminal charges should be separately specified in

the standard rates to be fixed by the tribunal, and

that when the tribunal is called upon to fix an

exceptional rate it should specify how much of that

rate is for conveyance and how much for eaca

terminal.

In the main, the claims urged by the traders have

been met in the recommendations of the Committee,

and these will prove a great boon, especially to

those traders whose works arc conneeterl with the

railways by private sidings.

Servim Bendered at or in connexion with

Private Sidings .—The present position as regards

private sidings is that the owner pays the convey-

ance rate, but is free from any general obligation to

pay the terminal charges whether for station accom-
modation or services, but the Rates and Charges
Order Confirmation Acts, 1891-92, provide that the
railway companies may charge a reasonable sum for

services rendered at or in connexion with traffic at

sidings not belonging to the company, anv differ-

ence arising under Section 5 of the Orders quoted
to bo determinable by an arbitrator appointed by
the Board of Trade, In practice, however, the
railways have made their charge for siding services

the amount of the terminal charges th,it are
included in the rate applicable to the nearest goods
station. This may be the full statutory terminal
chargee nr loss, according to the amount of the rate
charged.

Whilst the Rates Advisory Committee does not
see any reason for altering this state of things, it

recommends that the duty of determining any
difference should be placed upon the new tribunal.
With a view, however, to fixing the reasonable sum
to be paid by the oivner of a private siding during
any period W'hich may elapse before the question
can be determined, either by an agreement or by a
new tribunal, the Committee has framed a series
of rules.

o .matters dealt with in the report are
Conditions Affecting Carriage by Rail.” and
“Conveyance of Traffic at the Actual Gross

(except in the case of limber).
The report, as a whole, is a very valuable docu-

ment, and opens the way for a scheme whereby the
railway rates of the future may he made very much
simpler and therefore more helpful to all concern^.
^

'll

have gained valuable concessions, which
will doubtless he more appreciate as their effects
oome to be experienced.

9 B

CORRESPONDENCE.

RAIL CONVEYANCE OF CHEMICAL
COMMODITIES.

Sia,—Mr. Lukes’ article in the Journal of
December 31 does not, I think, need a len^hy reply
from me, and I would ask those who are interested
in the subject to re-read my article in the Journal
of November 15, and they can judge whether I
succeeded in correcting the exaggerations in Mr.
Lukes’ first article, and whether he has now brought
forward any new facts of material importance.
When Mr. Lukes asserts that the railway com-

panies have the power to decide what goods are
dangerous and the sum to be charged for their
conveyance “ whether their views be right or
wrong,” he exaggerates the facts. The law provides^
that the companies shall not exercise their powers'
unjustly, and their charges must be reasonable.
The quotation from the American Inter-State

Commerce Commission Regulations appears to
in.sinu-ate that the British railway companies have
not conferred with manufacturers and shippers in
regard to specifications and regulations for the
packing and transport of dangerous goods, but Mr.
Lukes knows that many such conferences have been
held and amendments m-ade as the result of such
discussions. I do not know whether these confer-

i ences are compulsory in America, but I do know
that the British railways are not compelled to hold
such conferences, but have done so voluntarily.

In his reference to the test case heard before the
Railway and Canal Commissioners, in the matter

I
of the yorth-JJadern Hailuay Co. v. lieckiii and

;
.S’ortii, Ltd., Mr. Lukes omits to mention that the

j

presiding judge, Mr. Justice Bankee, stated in

I

delivering his judgment:—“ In my opinion, there-

j

fore, even if the test contended for by the

I
defendants be applietl, these goods are dangerous.”

1 Mr. Gathorne Hardy, although in some doubt,
said :

—
“ On the whole, especially having regard to

the question of storing and warehousing, I cannot
I bring my mind to the conclusion that these are not

I

dangerous good.s.” Sir Janies Woodhouse, although
i he held ;a different opinion, as stated by Mr. Lukes,
i made .some very pertinent remarks which Mr. Lukes
i omits from his quotation. Sir James said, in refer-

!
ence to Section lOo of the Railway Clauses Act,

i 184-5, and the companies’ powers:— ‘‘ They must of

coJir.'tc cxcrc^f the discretion vested in them with

;

ahsolutehj oood faith and not for the indirect

^ purpose of obtaining charges which they could not

i
otherwise obtain. There is no suggestion of their

!
acting otherwise in this co.9c.” (The italics are

I
mine.) ^Ir. Lukes complains of the arbitrary

!
powers given to the railway companies, but he has

j

not given a single instance in which the Court has

I

decided that these powers have l>een used by the

I companiee in an unfair and arbitrary manner.

!
1 stated in my «rticle that the rates charged for

I

dangerous goods had not been generally raised as a

coneetpience of their transference from the White to

the Yellow pages. Mr. Lukes gives no instance to

the contrary. He mentions trinitrotoluol; but this

substance lalways has been classified as a dangerous

article, and the change made has been to transfer

it from the category of Dangerous Chemicals to the

list of Explosives, consequent upon the issue of an

i Order-iii-Council, No. 898 of 1917, which definitely

i incliid^ it in the Authorised List. The rates

! charged for its conveyance automatioally became
' the same as those charged for all other explosives

of the same class.

As regards “ Spirits of Tar ” and “ Mineral Tar

Oil,” no rates were raised. In these cases, the

traders claim^ to declare their traffics under names

which did not correctly describe them, in order to
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obtain th© benefit of lower rates, but the Court

decided that these claims cx>uld not be upheld.

Private-siding rates and the contention that all

railway rates 8&>uld be based upon the actual cost

and the capital actually employed in handling and
conveyance of the particular ’traffic involved have
been dealt with in the report of the Rates
Advisory Committee recently issued by the

Ministry of Transport, and no further word need
be said here. This report also deals with the
classification of dangerous goods, the railway com-
panies’ liability in connexion with them, the

rates to be charged, and the indemnity against

consequences. One clear statement in the report

may be quoted which has been urged over and over

again but never accepted by some traders or their

representatives. It occurs on p. 10, and is as

follows:
—“ But as soon as it is established that

rates are from time to time to be so fixed that the

railway companies (subject to the obligation of pro-

viding good management) are secure of receiving

adequate net revenue, they have a much smaller

concern in the question of lowering particular

rates or classes of rates, being satisfied that the

aggregate will be made good to them from some
other source, while the traders generally have

become deeply interested parties to the discussion,

seeing that for the first time wherever a diminu-

tion of revenue is caused by concessions to one class

it will have to be made good by throwing the

burden to the rest of their body. In other words,

whenever a proposal is made in the general re-

vision of rates for favourable treatment for any

class of commodities the general body of traders

have a greater interest in opposing it than have

the railway companies. Indeed, but for the fact

that the knowledge and experience of the railway

companies’ officials are necessary to secure a

scheme that will work smoothly and efficiently,

those companies might stand on one side and say

:

‘ Let the traders decide among themselves how
they desire that the necessary revenue should be

raised.’ ” May we hope that now that this truth

has been pronounced by the “ impartial business

tribunal ” appointed by the Ministry, on which

thero was only one railway representative, after

an exhaustive inquiry, it will be accepted, and that

the agitation founded on other ideas will cease?

In concluding these remarks, I again acknow-

ledge with thanks the valuable assistance of some

of my railway colleagues.—I am, Sir, etc.,

L. Archbutt.

MEETINGS OF OTHER SOCIETIES.

ROYAL SOCIKTY OF ARTS.

Three Cantor Lectures on “ Micro-organisms and

some of their Industrial Uses ” were delivered on

November 29, December 13 and 20, by Mr. A.

Chaston Chapman, Dr. M. 0. Forster presiding.

Commencing with the discovery of zymase by

Buchner, the lecturer briefly described Harden’s

work on the enzymic nature of fermentation, show-

ing that the presence of a co-enzyme was as neces-

sary as that of the zymase itself. The mechanism
of alcoholic fermentation was then dealt with at

some length, and it was shown that pyruvic acid

and acetaldehyde were intermediate products

formed during the fermentation of sugar under

certain conditions.

The importance, from the point of view of

chemical industry, of being able to modify cell-

functions by varying their environmental condi-

tions was indicated and illustrated by several

examples. The production of glycerin on a large

scale during the war by the fermentation of sugar

was described and the resulte obtained in Germanv
and in the United States were referred to. ^

The Amylo process for the production of alcohol

on the large scale was next dealt with some^vhat
fully, and the nature of the improvements in th^
process made during recent years and the directions

in which further improvements might be looked
for

were indicated. It was pointed out that about
20

million hectolitres of absolute alcohol had been made
on the Continent by this process since its introduc-

tion, twenty years ago, but that, owing to excise

restrictions, it could not be employed in
tliia

country. The use of bacteria for liquefying starch

in the Amylo process for the purpose of reducing

the waste of nitrogen was also described.
^

Further illustrations of the technical application

of microbiology to industrial chemistry were in.

stanced in the manufacture of citric, pyruvic, and

fumaric acids by so-called “fermentation” pro-

cesses. The manufacture of lactic acid was some-

what fully described, and the lecturer pointed out

the unprogressive character of the industry in this

country, the technical conditions to-day being but

little better than at the commencement. The

manufacture of butyric acid was stated to be in an

even worse position, as the best and most econo-

mical conditions for the biwheraical production of

this acid were far from being known. The manu-

facture of vinegar was next described, and it was

pointed out that, although the industry is worked

on sound lines—so far as the preparation of the

alcoholic wash is coneerned—it is on a much less

satisfactory basis on the biological side. The work-

ing losses experienced at present are often very con-

siderable, and most manufacturers have little or ]io

knowledge of the actual biological character of the

organism or organisms they are using.

At the commencement of the third lecture the

biochemical production of butyl alcohol and neetens

from starchy materials was dealt with, and re-

ference was made to the results obtained during the

war at King’s Lynn, at H.M. Nava! Cordite

Factory at Holton Heath, and at the works of the

British Acetone Co. at Toronto (cf. J., 1919, 271 t,

273 T, 282 T, 411 t). The mechanism of the process

is very complex, and in order that it might compete

with the ordinary process for the production cf

acetone, cheap raw material must be available, as

well as a market for the butyl alcohol, the hydrogen

formed and the constituents of the spent wash,

The conversion of butyl alcohol into methylethyl-

ketone was a possible solution of one of the above

problems.
The lecturer then referred to the use of certain

of the lower fungi for the production of nitrogemjis

foodstuffs. Brewers’ yeast constitutes a valuable

cattle food or, when de-bittered, can also be used as

a constituent of manufactupd food products in-

tended for human consumption. The use of ye^st

for the manufacture of an extract closely resem-

bling extract of meat in its chemical and physical

properties was referred to, and it was mentinnea

that a well-known brand of yeast-extract at present

on the market had been found to be rich in tje

water-soluble vitamine or accessory growth sub-

stance, whilst meat extract had been found to be

devoid of this important growth-promoting con-

stituent. 1

The use, for food purposes, of the so-caUeo

“mineral yeast” in Germany during the

its manufacture in this country were described (f.'

J., 1919, 285 t). The discovery of a simple nij)-

chemical method for the conversion of cellulose m ^

sugar was mentioned as affording a probable solu-

tion of the power alcohol problem and also of

ing possible the economical production of synthet

nitrogenous foodstuffs.
.

.

In conclusion, Mr. Chaston Chapman pointed o

how backward England had been in connexion wi

important discoveries in the domain of industn
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microbiology, and renewed his plea for the founda-

tion of a National Institute devoted to that Bubjeet

(cf J., 1919, 282i>. T^e function of such an insti-

tute would be to provide for the systematic prose-

cution of research in connexion with all those in-

dustries in which micro-organisms or enzymes play

an important part. In addition to this it wouM
serve as a centre for the specialised training of men
intending to devote_ themselves to the teaching of

microbiology and biochemistry in our universities

and technical schools, as well as for the practical

instruction of technical employees engaged in the

various biochemical industries. It would also pro-

vide breweries, distilleries, and other factories with

any required organisms in pure culture, and would
serve generally as a central home for the promotion

of microbiological science.

NEWS AND NOTES.

SOUTH AFRICA.
Lead and Vanadium in the Transvaal.^A deposit of

lead and vanadium, probably of considerable extent,
with a content of lead metal ranging from 8*15 to
15d per cent., and of vanadium pentoxide from a
trace to 1.’35 per cent., occurs <at the old Doornhoek
Lead Mine, Marico District,—(5. Afr. J. Ind.,

1920.)

Maroola Nuti as a Source of Oil.—A sample of
Maroola nuts (Sclerocarya cajjra—u tree that
occurs extensively in the Transvaal), has been iu«
vostigatL'd at the Imperial Institute, which reports
that the nuts consist of about 90 per cent, of shell
{very tough and fibrous), and only about 10 per cent,
of kernel. The kernels yielded 59‘2 per cent, (dry
basis) of a non-drying oil which would be suitable
for soap manufacture and possibly for edible pur-
poses. It is very improbable that the nuts could
be used as a source of oil owing to the difficulty
with which they are cracked and the kernels sepa-
rated.—(S. Afr. J. Ind., Nov., 1920.)

Platinum in the Lydenburg District.—Pending reli-
able information concerning the alleged important
discovery of platinum in the Cala district, it may
be recalled that this metal is known to occur in
other parts of the Union. Pseudo-stratified segrega-
tions of chromite associated with platinum occur
for considerable distances along the margin of the
Bushveld granite area in the Transvaal. Tire segre-
gations are several inches thick, and though of work-
able size and extent have never been exploited. The
chromic-oxide content is usually between 35—45
per cent., but 54 per cent, in places, and the Mines
Department of the Union states that the ores con-
tain an appreciable quantity of platinum. Plati-
num and allied metals are also found in the black
sands derived from the conglomerates in the Klerks-
orp area, a district which is at present very in-
ccessible, but the occurrence is stated to be well

'^orth attention.—(Oj^cioi.)

^®'**** AWca-—The imports of sulphur
Lnion of South Africa during 1913 and

lyii were as follows :
— ^

tJniwV /,
1913* 1917.

Sulphur (long tons) ... 2672 ... 899
> •” 22,903 ... 18.465

^'ilphunc acid (lb.) ... 291,976 ... 37,435

acid for't^hei^
country produce sulphuric

of pyrites
own use, and for trade when supplies

1
facilities are available,

tons
demand for pyrites amounts to 1650

Month; shortly it may be 3500 tons.
8 ot native sulphur are known to occur in

the Union, but none of these, so far as is known,
could be profitably worked. Railway facilities
are needed for the development of the massive
pyrites deposits occurring in the Areachap (Copper
Mine, 10 miles from the station. Disseminated
pyrit^ is plentiful in the gold-bearing rocks and in
the coal mines. It is estimated that during next
year coking plants in the Union will supply about
450 tons of pyrites per month. Pyrftic auriferous
concentrates, deriv^ from the Sandstone Reef,
afforded a monthly supply of 400 tons of pyrites in
1919, and it is thought that supplies from this
source can be increased to 1000 tons. The remain-
ing requirements of the Union may possibly be met
by the utilisation of pyrites derived from concen-
trates produced in the Barberton district; the
presence of arsenic, to the extent of about 1 per
cent., has hitherto hindered their exploitation.

—

{S. Afr. J. Ind., Nov., 1920.)

AUSTRALIA.
Yacca Gura in South Australia.—The collection and

export of yacca gum was an important industry in
Kangaroo Island, South Australia, prior to 1914,
but operations were suspended during the early
years of the war as the chief market, Germany, was
closed. A revival, however, took place in 1916,
and in 1919 over 10,000 tons was collected, most of
which W'as exported to Great Britain and the
United States. The gum is soluble in alichol and
caustic alkalis, but insoluble in turpentine, linseed
oil, benzine, and hydrocarbon solvents generally; it

is stated to be serviceable in the manufacture of

photographic chemicals, dvcstnffs, and linoleum {cf.

J., 1918, 392r).—(7/.S. Com. Rpp., Nov. 19, 1920.)

NEW ZEALAND.
Mining and Minerals in 1919.—The Mines State-

ment for 1919, by the New Zealand Minister of

Mines records that legislation will shortly be intro-
duced to revive the bonus provisions of the Iron
and Steel Industries Act, 1914, and that arrange-
ments are being made to have 20 tons of iron sand
from Taranaki and 20 tons of iron ore from Para-
para tested in England by a new process in order
to determine if it is possible to produce iron on a
commercial scale in New Zealand. Since September,
1919, the Government has been negotiating with
the British Admiralty with a view to making an
arrangement with the British Government for
boring and developing mineral oil and other pro-
ducts in New Zealand, but no agreement has yet
been made. Unfortunately, petroleum has yet not
been found in payable quantity in New Zealand,
but the Government is now taking steps to settle

definitely whether the oil resources are of com-
mercial value.

During the year 1919 gold to the value ol

C-573.662 was obtained from quartz mines, 286,073
tons of ore being treated ; the value from alluvial

and dredge mining was £128,111. There was prac-
tically no demand for tungsten ore (scheclite) for
the English market; the price fell from 68s. to 30s.

per unit, and consequently the production was very
small—131 tons, compart with 169'5 t. in 1918.
The mining of cinnabar and production of mer-
cury w'ere carried out by one company, and 11,175
lb. of metal was product. The Mines Department
is assisting the company to test the lode on its

property, and improved returns are looked for in

the near future. The quantity of phosphate rock
quarried was 4000 t., as against 5000 t. in 1918.
The coal output was 1,847,848 t., compart with
2,034,250 t. in 1918, the decrease being due to
organised restriction of work by the miners on
several fields. The production of kauri gum rose
from 2419 1., valued at £157,313, in 1918, to 4128 t.,

worth £255,812, in 1919. A company with a capital
of £200,000 has been formed to produce oil and
gum from kauri peat, of which it possesses some
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6^ million cb. yds. on its properties. As the yield

is estimated to be £l’s worth of hne gum per
cb. yd. of peat, a large production ia anticipated.

UNITKD STATES.
Coloured Plasters.—The production of coloured

plasters has been made possible by simply mixing
dyed wood fibres with gypsum. A series of samples
has been made and tested by the U.S. Bureau of
Standards.

Charcoal from liValnut Shells.—Experiments made
in California appear to have overcome the difficulty
attending the retorting or charring of dusty cellu-
losic materials such as walnut shells. The ground
sheila are passed through the hot zone of a flame
which completely burns off the dust, baffles and
lifters ensure adequate mixing, tar is recovei^
from the exit gases, and the resulting charcoal is

quenched as it is discharged from the kiln. The
walnut-shell charcoal is used instead of willow
charcoal for poultry.

Use of Cyanamide and Superphosphate Mixtures as
Fertiliser.—The toxic effects on plant life due to the
application of cyanamide mixed with superphos-
phate are now reported to be caused by the rapid
formation of dicyanodiamide. Conversion of
cyanamide into dicyanodiamide by moisture is

much accelerated in the presence of superphos-
phate; calcined and basic phosphates exert no
action. The use of a dry mixture is of little avail

al the soil moisture may bring about the change
under certain conditions.

Lime in 1918.—The total quantity of hydrated
lime produced in 1918 was 620 216 short tons,

valued at $5,342,513, and the total quantity of lime
sold amounted to 3,206,016 short tons valued at

$26,808,909, an average price of $8’36 per ton.

The building trade consumed 28*5 per cent.,

chemical works absorbed 17*7, and agriculture

used 12‘2 per cent, of the total production. Im-
ports amounted to 6650 t. and exports to 7191 t.

At least five companies used lignite as fuel, one
producer reporting that i£ compared favourably

with other fuels, both in regard to cost and the

quality of lime produced. A lignite containing a
large percentage of moisture produces a soft-

burned lime similar to lime burn^ with wood. It

usually requires about half a ton of lignite to burn
a ton of lime. To be used efficiently the kiln should

have a fire-box with large grate area and a high

arch or combustion chamber; it should also have a

taller shaft than usual since the gases in lignite

distil off very rapidly and would otherwise burn

off on the top of the kiln. After storing lignite

a week or tw’o, it will produce only about half the

quantity of lime it does when fresh.

—

{U.S, Geol.

Surv., June 7, 1920.)

JAPAN.
Opium Production.—The production of opium in

Japan has made very great strides during the past

few years, as the following official statistics show :
—

1913, 2196 cwt.; 1914. 2877 cwt.; 1915, 7516 cwt.;

1916, 22,774 cwt.
;
1917, 28,792 cwt.

; 1918, 10,123

cwt.; 1919, 33,731'5 cwt. During 1919 the poppy
was cultivated in thirty Prefectures of which
Osaka, Wakamaya, Hojogo, Yamayachi, and
Seitana were the chief. The average morphine
content of the 1919 crop was 12*68 per cent., which

was 3 per cent, lower than that of the crop in

1918.

—

(Chem. Ind., Dec. 15, 1920.)

The Cement Industry.—The Japanese cement in-

dustry is in a flourishing condition; the formation

of several new companies is announced, and most
of the existing companies have extended their

activities. The combined paid-up capital of twelve

old-established firms increased from £3,2CK),000 in

1914 to £4,4^,000 in 1919, and the price of cement
rose from 6s. Ifd. per 400 lb. to more than four

times that amount during the same period

.

similarly, the production increased from 3,625 oon
to 6,500,000 barrels, and the exports from 258’)J!i

to 997,000 barrels.

—

{Bull. Vept. Tr. and Com
Nov. 22, 1920.)

^
’

“ Koka Seki " Pumice.—“ Koka seki is a variety

of pumice stone found only in the Niijima Islands^

about 90 miles south of I^kyo. It has long beea
used as a building material, and on account of its

durability, high tensile strength, and resistance
to

heat (1300° C.), it can be used in boilers and
furnaces as well as for lining safes and refriger-

•atora. Its most important use is in the con-

struction of reinforced concrete barges. The
concrete is stated to be about 60 per cent, lighter

than the ordinary kind, and to be absolutely

resistant to seepage, erosion, etc. “Koka seki”

has recently been selling in Japan at about 2s. per

cb. ft. for blocks and 8d. per cb. ft. for flakes and

sand.

—

{U. S. Com. Bep.j Oct. 26, 1920.)

FRANCE.
Industrial Notes.

—

Coal.—The high costs of coal

and labour, together with shorten^ hours of work,

are responsible for the continuance of the industrial

crisis. The economic situation has been seriously

affected by tlie excess of supply over demand^

imports having exceeded exports and Allied war

stocks having been released. The high cost of coal

ill particular is a serious handicap, for the price is

in Franco very much higher than in any of the

neighbouring countries, and manufacturers are

therefore unable to cope with foreign competition.

The remedy suggested is not a high tariff wall, but

compensatory duties to equalise the production costa

to competitors. The decontrol of the coal industry is

being considered by the Minister of Public Works

and the Coal Commission has been instructed to

prepare a scheme to ensure supplies until decontrol

is complete. The output of coal in October was

2,250,880 tons, and of lignite 85,585 t., whilst

846,629 t. was produced in the Saar basin.

Germany c.xported 1,814,864 t. during November,

of whicli 1,242,974 t. went to France. Imports of

American coal continue to increase; in January.

1020, 20,000 t. was imported at $30-32 per ton.

and in November, 1920, 700,000 t. at $15-16 pir

ton.

Chemical Indufiinj .—The formation of large

chemical trusts in the United States, in Great

Britain, and, to some extent, in France, is being

criticised on the ground that such combinations

tend to develop bureaucratic methods and thus lead

to inefficiency. The critics would prefer a system

of agreements between producers under which cfifii

would specialise in certain products and supply

prescribed areas. Such a system, they say, leaves

to each partner his own responsibilities and

interests, but allows him to reap the advantages

accruing from concerted action.

Great progress ts being made by the Societe des

Matiercs Colorantes et Produits Chimiques dn St’

Denis, which extended its works in 1919 with a view

to producing all the raw materials and intermediates

required in dyestuff manufacture. In June. 19^^'

it was producing coal-tar intermediates and dyes at

the rate of 135 and 150 tons a month, respectively

and as soo#as certain extensions are completed’

these figures will be more than trebled, thus

allowing an ample margin for export.

The Societe de la Grande Paroisse intends w

erect -at Montereau a synthetic nitrogen plaJi

(Claude process) with a daily capacity of ftve ton

of liquid ammonia, and the Societe Norvegienne

I'Azole is to extend its nitrogen works at Svnmra’

Mttalluryy .—The demand for metalluri?!^

products is very small in view of the
+

decline in prices. It is unlikely, however, tn

prices will fall to any extent until the large stec
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, fofeiizn coal bought at high prices have been

rniiidated. The reported agreement between

French Belgian, and Luxembourg producers of cast

iron with a view to stabilising prices has not been

ratified.

GENERAL.

Chaalmoogta Oil.—In a recent number of the

Journal of Tropical Medicine and Hygiene, Dr.

T A Henry, Director of the Wellcome Chemical

Research Laboratories, describes some recent

developments in the use of chaulmoogra oil in the

treatment of leprosy. It appears that Dr. J.

itfcDoiiald and Professor Dean, working in Hawaii,

have obtained promising results by the treatment

of this disease with the ethyl esters of the fatty

acids peculiar to chaulmoogra oil. These acids were

thoroughly investigated by Dr. F. B. Power and his

collaborators some years ago and shown to differ

from ordinary fatty acids in constitution and in

being optically active.
. ^ ,

Sir L. Rogers and others working m India have

improved on the old method of administering chaul-

moogra oil itself by using the sodium salts of

fractions of the fatty acids for injection and also

for oral administration, and the method in use in

Hawaii appears to be a further development of this,

bv the use of fractionated ethyl esters in place of

the sodium salts. Mechanically, at all events, the

esters iiro better than the salts for injection.

Rogers and his collaborators have recently found

that they can get equally good results with the

sodium salte of fatty acids from other oils than

chaulmoogra, e.g., gynocardia oil, and it therefore

becomes a question whether the efficacy of certain

oils as remedies for leprosy, and possibly also for

tuberculosis, is not common to many oils and due,

as has already been suggested, to their solvent

power on the w.axy external coating of acid-fast

bacilli, .^gainst this view is the evidence brought
forward by Walker and Sweeney in California that

the action of the chaulmoogr.a-oil fatty acids is

specific against the leprosy bacillus in vitro.

Agricultural Industries in Jamaica.—According to a

recent report of the Department of Agriculture,
Jamaica, the period June. 1919, to Juiie, 1920,
iiiurked the greatest industrial revival which the
island has experienced during the past century.
The recorded exports for 1919 increased by over 100
per cent, in value over those of the previous year,
.ind there appears to be every prospect of stable
markets for all the chief products of the various in-

dustries. Although Jamaica now produces many
goods that were formerly imported, much still re-
mains to be done, and it has been suggested that
the following industries, infer alia, could be profit-
ably initiated:—Condensed milk, cement, glass
bottles, rope and string, and leather.
Marked progress was made in the sng.ar industry,

exports being 38,000 tons, valued at £1,333.000,
and £225,000 inclusive of mm. This rt’cord is ex-
pected to be much exceeded in 1920. The banana
industry made a welcome recovery in the ahRenc-o
Or hurricanes, and there were exported 10 million
unches of bananas and 20,000 boxes of evaporated
ananas. The coconut crop showed a progressive
eco^very from the effects of the cyclone in 1917,

rnn +
^ export of over 24 million nuts and nearly

T
^

L Period of its history has
aica been so free from coconut diseases as at

the high value of the pro-

h’nnrf
.incentive to increased cultivation. Log-

i- extracts have, contrary to expecta-

ir<ir’
^ revival of prosperity under post-

Jvor
improvement of £60,(X)0

itrnnf?
a values was recorded. Logwood is in

•SD+n^i
‘temand at high prices, and all the local

working at full capacity. Orange oil
good prices, and crop value.s are nearly

previous year. Cacao had a

prices
fouble those of the
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good year, with an output value 90 per cent,

greater than in 1919. Cotton cultivation has re-

ceived some attention, and a small planting of Sea
Island cotton resulted in a handsome profit to the
grower. Pimento was in good demand abroad, the
exports being valued at £184,000. Experiments on
the production of pimento oil and its commercial
conversion into vanillin are now being carried out
at the Government Laboratory

;
if these are suc-

cessful, Jamaica should command the world’s mar-
kets for vanillin.

The production of sisal fibre is becoming an im-
portant new industry. The Government has
already embarked on a large sisal enterprise at
Libitz, where it has been shown that a minimum
output of 1000 lb. of fibre per acre in the first cut-
ting can be relied upon. This fibre has been
thoroughly investigated in London, and offers have
been received to buy all that can be produced at a
very remunerative price. It i.s estimated that fibre

to the value of £100.000 could be produced annually
on land which has hitherto been comparatively un-
productive. Hides were in good demand. When
the tick question has been solved by the compul-
sory dipping regulations which will shortly come
into force, a decid^ appreciation in the value of
the hides produced in Jamacia should result.

^

Pimento-leaf Oil in Jamaica.—Investigations at the
Government Laboratory of Jamaic.i have shown
that the pimento leaf yields about I'S per cent, of
eugenol, from which iso-eugenol and vanillin can
be obtained.

_

Iso-eugenol can also be obtained by
the appropriate fermentation of pimento leaves.

Eugenol could be used in the manufacture of

vanillin and, as it is a strong antiseptic, it would
he a Riiitablc constituent of dental and toilet prepa-
rations. Jamaica could produce 100,000 lb. of

pinionto-loaf oil per annum from waste materials
were a market available.

—

(U.S. Com. Hep., Nov. 1,

1920.)

Borates (1913— 1919). (Imperial Ulinerol Resources
Jliireau. Pp. 24. Price 9d .).—The natural borates
of indu.strial value include, in the order of im-
portance. (1) ulexite (hydrated borate of sodium
and calcium), (2) colemanite (hydrated calcium
borate), (3) borncite or Turkish panderniite (borate
and chloride of nmgncsiuni), (4) sassalite (native

boric acid occurring chiefly in solution), and (5)

borax (hydrated sodium borate).

As is well known, borax is used for many pur-
poses, e.(f., as a flux in brazing and brass manu-
facture, as a constituent of pottery glazes and
enamels, and as a glaze for paper and linen. It is

employed in the tanning, glue, glass, and soap in-

dustries, and the borates of manganese and lead

are used as drying agents in the paint trade. The
perborates of calcium and sodium find application

.os a source of pure hydrogen peroxide, .and hence
also in the production of some modern bleaching
powders.
Boron in the form of a suboxide is used to remove

oxygen from copper just before casting, the con-
ductivity and density of the metal being thereby
greatly improved. It is also used in the manu-
facture of strong aluminium bronzes, in hardening
and strengthening aluminium castings, and in the
manufacture of nickel castings. Experiments con-
dneted in France during the war indicated that
remarkably strong and tough steels can be pro-
clueod with the aid of ferro-boron. Another use of

boron is as a voltage regulator in incandescent
lamps, arc lamps, and other devices on series cir-

cuits.

The United States is now the great producer of

crude borates, the production during the last three
years amounting to over 80,000 metric tons per
year. No analysis nf the crude material is given,

so that it is impossible to gain any idea as to the
relative importance of the producing countries in

terms of refined borax. The deposits are situated
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throughout the Great Basin region, and in par*

ticular in the counties of Inyo, Kern, and San Ber-
nardino in California and in the adjacent part of

south-nest Nevada. The horates are found in
marshes and dried-up lakes, and are of a secondary
character, being derived from beds of colemanite
in the Tertiary lake sediments of the surrounding
hills. Chile, Peru, and Bolivia rank next in order
of importance as producers of borates. The
western range of the Andes of South America con-
tains many lofty volcanoes recently extinct, and
around the base of these mountains there exist

borax lakes sufficiently numerous to supply the
world for many centuries to come, although but
few of them have yet been developea. All of these
deposits are owned and worked by a British com-
pany, Borax Consolidated, Ltd. No part of the
British Empire produces borates at the present
time. Our imports of calcium borate, borax, and
boracite during 1919 amounted to 325,826 cwt.,
valued at £387,169, of which 13,416 cwt., worth
£25,845, was exported.

The report contains detailed statistics concerning
the foreign trade in borax and boric acid of the
various portions of the British Empire, and in-
teresting notes on the character of the world’s de-
posits. It is to be regretted, however, that no
statistics are given showing the production of
refined borax in the chief producing countries.

The Petroteum Indnstry of Mexico.—Although the
ITnited States contributes about two-thirds of the
oil supply of the world, 40 per cent, of the pro-
ducing fields have become exhausted, and it is esti-
mated that the oil reserves will be aepleted within
the next twenty-five years. The United States is at
present an importer of oil, and this condition is

bound to continue and to become more and more
apparent, Mexico, ranking second as an oil pro-
ducer, offers scope and encouragement not only to
the American oil interests, but also to the Eastern
hemisphere. Mexican production has Increas^
threefold in the last seven years, as tho following
table shows:-—

Tear. Mexico. ri.s. World.
1913 25,902,439 248,446,230 384,667,550
1914 21,188,427 26.5,762,535 399,667,168
1915 32,910,508 281,104,104 426,370,894
1918 39,817,402 300,767,1.58 459,433,319
1917 55,292,770 33.5,315,303 505.362,367
1918 63,828,327 3.55.927,716 614,729,354
1919 87,359,533 377,719,000

(The prodacUon ia given in harrela of 42 galls, capadty)

Fottniial and Actual Production.—The potential
production, i.e., the amount that could be produced
were each well allowed to flow without restraint, of
Mexico during 1918 was 547 million barrels. Only
about 12 per cent, of the potential capacity of the
wells is being actually produced at the moment.
This is partly due to lack of transport both for oil

and materials, partly to lack of storage facilities,

and partly to the political situation
; moreover, new

legislation has tended to check development.

Comparison of Mexican and American WeUs .

—

The oldest wells in America are in the Appalachian
field, and number about 100,000. The average pro-
duction is I barrel per well per day; in the Cali-
fornian field the average is 30 brls. daily per well,

whilst there are 25 wells in Mexico which could
produce freely 24,0(X) brla, per day per well.

New Mexican Fields.—The zone of potential pro-
doction in the Gulf Coast States is estimated at
80 million acres, in the Pacific Coast at bO million,
and in Lower California at 18 million acres, a total,

in ail, of 230,000 square miles—of which only
million acres have l^en investigated. The actnal
producing fields cover 800 69. miles. Geologists
predict that a paraf^ base ou may be looked for,

or, at any rate, an oil of lower asphalt conteni
than that produced at present.

The Salt Water Menace .

—

^The Terpetate
Huasteca and Oasiano fields have been seriougi’

invaded by salt water. In November, I919
Casiano 7, producing 25,000 barrels per day, tiimJ
to salt water. This phenomenon will probaS
stimulate the exploration of the southern fields

*

Pipe Lines and Transport.—Production u
^eatly restricted by insufiicient transport,

lines of total carrying capacity of 300,0()0 b&rreh
per day are under construction and projected,

of the very heavy and viscous oils cannot be moved
in lines, tank cars are necessary, and even then heat-
ing facilities must be provided. The Tampico
Panuco railroad is the most important common
carrier in the oil region.

iSiforagc onii Befineries.—A great surplus of crude
petroleum is stored in earthen reservoirs, awaiting

improvement in transport facilities. In January
1919, the tankage was 49 million brls., mainly steel

but to a limited extent concrete. There is s great

need for refineries, and the Mexican Government
proposes to encourage their establishment by tie

grant of concessions and franchise. There are four

plants at Tampico, one each in Tuxpam, Vera Cruj

and Minatitlam, with a total capacity of 100,000

brls. per day. About 20 cent, of the oil

sported is refined. New refineries are being con.

templated and erected at Panuco, Tecomate, Tam
pico, and Mexico City.

Statistics for 1920.—For the first six months 0

the current year the oil exports from Mexb
leached 60 million brls., a 72 per cent, increase ove

the corresponding periew of 1919; the United State

took 71 per cent, of the total production, Soutl

America 8 per cent, and Great Britain 4 per cent

The consumption of oil in Mexico itself amounts

to 4 per cent, of the production .— of t?i

Bureau of Foreign and Domestic Commerce, U.S.A.

Sesame Seed in Mexico.—The production of sesann

seed in Mexico is capable of great expansion, a

the climate of the chief producing states, Micha

acan, Guerrero, Marelos, and Vera Cruz, ii

admirably suited to the crop, and large areas 0

untiiled land are available. The white and brow:

varieties of sesame grown in the country have ar

oil content officially estimated at 50 per cent., bu'

although the former is stated to be richer in oil

the latter grows more rapidly and produces inon

crops in a given period of time. The niotliois

employed for separating the oil are said to be nion

modern than those used for olive oil in

and Italy. The first-grade oil is almost odourlea

and is used as a substitute for olive oil as wejj

as in ihc manufacture of oleomargarine ape

in the adulteration of other edible oils. The

ferior grades, w’hich are usually rancid, are nspc

for soapmaking, as a combustible, and as a basis for

perfumes. The cake remaining after extraction is

similar to cottonseed cake in value and is used as

a cattle food. The leaves of the plant have medi-

cinal properties.

—

(U,S. Com. Bep., Oct. 30, 1920)

The Asbestos Industry in Bnssia.—The Russian

asbestc^ industry suffered greatly during the war,

and the production fell from about 24,500 longtoiij

in 1913 to 4000 t. in 1919, The industry is situated

in the Urals, and prior to the war 70 per cent 01

the production was taken by Great Britain,

many and Austria. Great difficulty is being

encountered in the work, especially with labo^^'

owing chiefly to the seasonal character of the opera-

tions. The labour coats for 1920 are ^stimuteu *

over 52 million roubles, a much higher sum

in previous years and more than double the to

capital invested in the industry.

—

Oct. 29, 1920.)
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, Beldiaa I"»® •"* *‘*®‘ Induitry.—The present

the BeleMn iron and steel industry,

’‘’^'Tnared with that in 1913, is shown hy the

Satistics:—On October 1, 1913, 50 out

( 'Tbiast furnaces were alight and the daily pro-

nf all pig iro“ was 7272 tons; on the same

1920 21 out of 51 blast furnaces were alight,

n being under reconstruction or not in Pse, and

V, aaily production of pig iron was ^ tons

Tnlv 1 1920, the average daily production of

’•"'^irnn for steel manufacture has increased hy

w®ner cent., that of pig iron for eastings has in-

hv 100 per cent., and four more blast

"fee have bee^ blown ’in.-(Bd. o/ Trade J.,

])ec 2, 1920.)

lectures on Glass.—The British Lampblown

c ,.otific Glassware Manufacturers’ Association

c r.irranoed a series of lectures in connexion with

the Lampblown Glass Industry, to be held at the

trthampton. Polytechnic Institute, Clerkenwell,

? r 1 on Wednesdays at 7.30 p.m. from Janu-

5 to March 23, inclusive. Prof. W. E. S. Turner

SlUecture on Glass Tubing (Jan. 26); Mr Eng ish

riTi ninss Manipulation at the Bench (Jan. 19),

MochanTcal Devices (Feb. 2), Graduation of

tnparatus (Feb. 9) ;
Mr, Higgins on Thermometry

and Thermometers (Feb.

on Volumetric Glassware (Mar. 9, 16), and Mr.

Davis on Chemical Glassware (Mar. 23). The fee

for non-members of the Association is lOs. 6fl. for

the course, or 2s, 6d. per lecture. Further informa-

tion mav be obtained from the Secretary of the

.Association, Mr. H. W. Ashiield, at 2/3, Duke

"street, St, James, S.W. 1.

PERSONALIA.

The honour of knighthood has been conferred

upon Prof. James Walker, professor of chemistry in

the University of Edinburgh.

Dr. Harrictte Chick has Iwen aw.-irded the iliofcle

Fellowship of the University of London for her

work on diseases due to defective nutrition,

Mr, .A. W. Ambrose has succeeded Mr, J. 0, Lewis

as chief petroleum technologist to the United States

Bureau of Mines.

Dr. C. J. Witt, assistant professor of

analytical chemistry in the University
_

of Pitts-

burgh, has become chief research chemist to the

Portl.aud Cement Association, U.S..A.

Dr. C. 0. Johns, head of the colour laboratory of

the Bureau of Chemistry, U.S. Department of Agri-

culture, has been appointed director of a new
department of general research of the Standard
Oil Company, New Jersey.

Dr, W, H. Walker has resigned from the director-

ship of the Division of Industrial Co-operation and

Research of the Massachusetts Institute of Tech-

nology, and Mr. C. L. Norton, professor of indus-

trial physics at the Institute, has been appointed
in his stead.

Prof. Fr. Dolezalek, founder and director of the

Physical and Electrochemical Institute in the

Technical “Hochschule” of Berlin, died on De-
cember 10, aged forty-eight.

We regret to announce the death on December 1

last of Mr. Robert Tervet, of Leyton, Essex, an
original member of this Society, who contributed
papers on destructive distillation and on the pro-

duction of ammonia from coke, showing the
possibility of obtaining a yield of ammonia equiva-
lent to 57 lb. of sulphate of ammonia per ton of

coal by passing hydrogen over the incandescent
coke remaining after carbonisation, the hydrogen
combining with the residual nitrogen of the coke.

PARUAMENTARY NEWS.

HOUSE OF LORDS.

In the House of Lords on December 23, Lord

Cawley gave notice of his intention to move next

session for a.Committee of Inquiry into the circum-

stances attending the formation of British Dye-

stuffs Corporation, Ltd., and into its connexion

with the Government.

HOUSE OF COMMONS.
Exports of Cement.

Replying to Lieut,-Col. Croft, Sir R. Horne said

that there was now a shortage of cement in thi.s

country, but the output was improving. The ex-

ports for the first eleven months of 1920 represented

about 23 per eent. of the output, which was,

roughly, the pre-war proportion, and consisted of

246,184 tons (£1,338,000) sent to foreign countries

and 318,939 t. (£2,022,000) sent to British Posses-

sions.—(Dec. 20.)

Substitutes for Salrarsan and Neo-Salvarsan.

In answer to Mr, Waterson, Dr. Addison said

that the following substitutes for salvarsan and neo-

salvarsaii had been approved:—Kharsivan, neo.

kharsivan, arsenobillon, novarsenobillon, diarsenol.

nco-diarsenol, galyl, and salvarsan (manufactured

by an English firm). These drugs were all officiallv

tested tor toxicity before being placed on sale, and

there was good reason to believe that, with the

exception of galyl, they all corresponded in general

chemical constitution to the analogous German pre-

parations.—(Dec. 20.)

Metalliferous Mines (Legislation).

Mr..Bridgeman, answering Mr. Cape, said that a

Metalliferous Mines Bill was being prepared, but

it was improbable that it could be introduced next

session.—(Dec. 21).

Coal Output.

In a written answer to Mr. Purchase, Mr.

Bridgeman stated that the coal output during the

week ended November 20 (the first full week since

the coal strike) and during the three following

weeks was 5,210,700, 5,176,500, 5,176,200, and

5,205,400 tons respectively. Weekly figures for the

corresponding pre-war period were not available.

Until the figures for the last week of the test period

were obtained it was impossible to state how the

wages scale would be affected. The present posi-

tion of the industry did not warrant any hopes of

eheaner home coal.—(Dec. 21).

IFef Carbonising, Tdd.

Mr. Bonar Law, in a written answer to Mr.

Bottomley, stated that Wet Carbonising, Ltd.,

guaranteed a contract by its subsidiary, Lochar

Ltd., for the purchase of the Ironhurst Peat Fuel

Factory, near Dumfries, from the Government for

£370,000. These companies had been unable to

raise’ the necessary capital, and Wet Carbonising,

Ltd would be responsible to tlie Government for

any deficit that might ensue if the factory ware sold

elsewhere for less than the guaranteed price.—

(Dec. 22.)

The Royal Assent has been signified to the British

Empire Exhibition (Guarantee) Act, 1920, to the

Women and Young Persons (Employment in Le.ad

Processes) Act, 1920, and to the Employment of

Women, Young Persons and Children Act, 1920.

The Electricity (Supply) (No. 2) Bill was withdrawn

on December v
Parliament has been prorogued to February 15,

1921.
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GOVEfiNMENT OBDEBS AND NOTICES.

Impoei and Expobt Restrictions, etc.—TEe
importation of hops is prohibited, save under

licence or for transhipment, as from December 28,

1920.

All licences for the export of whisky granted

prior to January 1, 1921, will be revoked as from

February 1 next.

The following articles have been removed from

Lists A and B of prohibited exports, as from

December 30, 1920 :—Potash, muriate and sulphate,

crude manurial potash salts, and mixtures contain-

ing any of these substances; potassium perman-

ganate; sugar, beet and cane.

The Commissioners of Custom and Excise have

issued alterations in the Import and Export List,

and the revised List will be published shortly. The
Board of Trade Journal for January 6 contains a

revised list of the foreign countries and British

Possessions for use in the Monthly and Annual

Trade Returns.

Importation of Dyes under the Dyestuffs

(Import Regulation) Act, 1920.—The Board of

Trade announces that applications for import

licences required for any goods covered by the Act

should be addressed to the Secretary, Dyestuffs

Advisory Licensing Committee, D.inlee Buildings,

53, Spring Gardens, Jlanchester. Applicants must

supply full information concerning the wares they

wish to import.

Appointments under the Gas Regulation .icT,

1920.—The Board of Trade has appointed Sir R. T.

Glazebrook to be Chief Gas Examiner, and Messrs.

0. V. Bovs, J. S. Haldane, and W. J. Butterfield

to be Gas Referees. Mr. H. C. Honey is appointed

Director of Gas Administration in the Power
Transport and Economic Department. Board of

Trade Offices, Great George Street, S.W. 1. A
committee consisting of Sir W. Pearce (chairman).

Dr, T, Carnwath, Mr. W. D. Gibb, and Dr. T.

Gray, has been set up to inquire into the necessity

or desirability of prescribing a limit to the carbon-

monoxide content of gas used for domestic pur-

poses; and also a committee, consisting of Mr. J. H.
Gray (chairman), Mr. W. J. Butterfield, and Dr.

C. H. Lander, with similar terms of reference, but

relating to incombustible constituents.

Proposed New Regulatio.ns fob Chf.mic.ai.

Works.—The Home Secretary has issued a draft of

the new regulations he proposes to make to super-

sede those made in 1908 for the manufacture of

nitro and amido derivatives of benzene and those

made in 1913 for the manufacture of chromate and
bichromate of sodium and potassium. The new
regulations are divided into those which are applic-

able to all chemical works, as defined in the

schedule, and those relating to works in which there

are special dangers. The manufactures of certain

lead compounds, already dealt with in special codes,

are excluded, and also processes of bleaching,

dyeing, mercerising, tanning, brewipg, alcohol

distillation, and all experimental proces’ses. Copies

of the draft regulations may be obtained from the

Factory Department, Home Office, S.W. 1, and
objections must be lodged within 30 days of

December 24.

Orders Cancelled.—The Oil and Fat Compound
(Licensing of Manufacturers and Requisition)

Order, 1918, the Seeds, Oils and Fats Order, 1919,

and the Cattle Cakes and Meals ^ioensing) Order,

1919, have been revoked, as from December 23.

Increased Wages in the Chemical Industry.

—

The Industrial Court has awarded to plain time-

workers increases in wages which amount to, in

general, 398. 6d. a week plus 12J per cent, on total

earning over the pre-war rates, and equivalent
advances to pieceworkers.

OFFICIAL TRADE INTELUGENCE.

(From the Board of Trade Journed for Vecemher
and and January 6.)

OPENINGS FOR BRITISH TRADE.

The following inquiries have been received at th&

Department of Overseas Trade (Development and
Intelligence), 35, Old Queen Street, London
S.W. 1, from firms, agents or individuals wild

desire to represent U.K. manufacturers or ex.

porters of the goods specified. British firms may
obtain the names and addresses of the persons or

firms referred to by applying to the Department
and quoting the specific reference number:—

Locality of

Firm or Agent.

Materials.

Chemicals, oils, grease

Crockery, glassware

Canada Copper and brass rods, tubes and
sheets, tinplate .

.

Tilea. fire-brick, glass, marble, slate

Hong Kong
Soda ash
Chemicals

New Zealand Chemlcala. dyes, paper . •

South Africa Solid-drawn bard copper tubing .

.

Antifriction grease, paint, glass,

wrapping paper

Belgium .

.

Glue, glass-paper, vamiuh
Bichromate end permanganate of

potash, sodium bicarbonate,

paraffin wax, petroleum jelly .

.

Chemical and pharmaceutical pro-

ducts. materials for the manu-
facture of chocolate and per-

fumery..
Articles In demand include oils,

grease, emery, Iron, cement,

mineral oils, copper sulphate,

paper, window glass, dyes,

colours, chemicals, lead, copper,

tinplate, and wire

Bulgaria .

.

CliemicaR. cattle foods, fertlllseis

Greece Glass and china ware, leather,

dyes, and photographic goods.

.

Italy Cliemical and pharmaceutical pro-

durts
Tinplate, steel and Iron tubes .

.

Cop'per tubing

Switzerland & Italy Heavy and pharmaceutical chem-
icals, oils, fats

China and glass ware
Scientific supplies

Japan ^Iagnc^ium, aluminium, lead, tin,

luiplate, steel sheets, caustic

soda, soda ash, carbolic acid,

fertilisers..

Brazil Tinplate, tin, metals, chemical and
pharmaoeotlcal products, ce-

ment, paper

Chile Glassware, pottery, explosives.

Mexico

Peru, Bi^ivja, Ecu-

Pmg*8. perfumes, leather (cata-

logues of)

ador
j

Chocolate .

.

United States ! Antimony

1

Metals

;

Glassware

Rsfereni^

3

t

865

7

875

13a

879

14

15

883

•22a

598

888

885

The Canadian Government Trade Commissioner, 73, Ba-Miighall

Street. London, E.C. 2, „ r Am
I The High Commissioner for Canada, 19, Victoria Street, Louaon,

S.W. 1,

Market Sought.—A firm in Japan wishes to get

into touch with U.K. importers of camphor,

menthol, vegetable and fish oils, starch, grouna

nuts, and isinglass. [899]

TARIFF, CUSTOMS. EXCISE.

Auetralia.—The embargo on the export 8^1*
to Germany, Austria, Hungary, Turkey and bu*

garia has been removed.
. l nk

Auetria .—Customs duties when paid m
notes have to be paid at 40 times the rates pr®*

scribed by the Tariff as from December 1. . ,

Belgium .—Export licences^ are no longer requir

for steel ingots, etc., fire-bricks, chemical
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th certain exceptions), certain oil-seeds, bone

aod bono powder, newsprint paper, and natural

'Guiana.—The prohibition of the import

f aves and dyestuffs not manufactured within the

tiritish Empire has been temporarily withdrawn.

Vrifhh Honduras.—The new custoins tariff came

Jo'fol on October 12, 1920

Among the articles exempted from duty are coco-

ots cohuno nuts, certain drugs, charcoal, raw

rubber balata, chicle, raw hides and skins, horns,

hones ’fertilisers, fungicides, insecticides, copra,

ouiiiinc sand, slate, scientific apparatus, certain

tanning and dying materials, tonca beans, serums,

^""Th^articles admitted duty free under the British

Preferential Tariff include explosives (except

sporting), tiles, bricks, cement, barbed wire, un-

skimmed ’condensed milk, fuel and lubricating oils,

newsprint p^r, and rock salt.

(jouaf/rj —Drawback of 99 per cent, of the duties

paid is now allowed on the materials used in the

manufacture of margarine.
, ,

The customs duty on condensed milk has been

increased; and the “luxury” taxes, with certain

e.creptions, have been repealed.
'

Colombia.—The export of gold is now permitted.

Costa Itica.—The text of the revised consular

regulations of Costa Rica may be seen at the De-

partment, 18, Queen Anne’s Gate, S.W. 1.

Durrmari.—Export prohibitions have been re-

moved from, inter alia, cement, gypsum, prepared

hides and skins, leather, old cast iron, fertilisers

(except potash compounds), starch, soda, and tar.

Eoiipt .—The issue for January 6 contains a list

of the revised tariff valuations for use in assessing

the duties on imported non-ferrous metals.

(iernimiy .—The detailed list of “ controlled ”

imports may he seen at the Department, 18, Queen
Anne’s Gate, S.'W. 1.

The import of waste paper, paper clippings, and
paper, pasteboard and pasteboard wares suitable

only for re-pulping is allowed without licence.

Among the articles for which no import licence
is required are raw cocoa, rubber, gutta-percha,
balata, certain feeding stuffs, asbestos, and some
glass wares.

No export licence is required for ambergris, night
tapers of waxed thread, natural spring salts, raw-
silk, wax cloth, emery cloth, carbons for arc lamps,
certain wares of talc, asphalt and glass, spun silver
and aluminium and threads of common metals.
Ifolj/.-The surcharge on customs duties when

paid in paper money is fixed at 200 per cent, as
irom December 15, 1920.
Export licences are no longer required for, inter

bichromates of soda and potash, dinitrotohiol,
niilk sugar, certain medicines, tin, aluminium and
zme ash. Export licences are now required for
linseed and maize cakes, pyrites, etc.

,
i-iithuanm .—The export duty on linseed has been

increased from 25 to 30 marks per pond.
lu.c.ejnburg .—The export is now permitted of

^•.^'th^nware, ceramic wares, india-
Dber and india-rubber wares. An import licence
suu required for cement, and the import of

sacchann is prohibited.
J crico. Recent modifications of the customs
m| out in the issue for January 6.

16 export duty on copper has been remored.

OI 1 +
(Samoa).—The customs tariff is set

issue for J.anuary 6.

diitiol
l^hodesia.—The customs and excise

OrtnK
spirits have been amended as from

The
•

importation of certain dves and dyestuffs
11A+

r— -M'vxvii cvriain aves ana avet
within the British Empire is

bides prohibition of the export of
d skins has been revok^, and that on the

import of certain dyes has been temporarily
suspended.
Serb-Croat-Slovene State .—The period during

which goods may remain in customs warehouses has
been reduced to five days, and outside the ware-
house to ten days, after which the goods will be sold.

Sweden .—Among the articles still subject to
export licence are crude phosphate (except apatite),
a.sbestos, asphalt, colours, lard, tallow;, margarine,
starch, cattle foods, milk powder, yeast, sugar,
syrup, glucose, colouring matter, certain hides and
leathers, vegetable fibres, certain metals and alloys,
mineral oils, vegetable oils (with some exceptions),
varnish, putty, caustic potash, potash salts, tin
salts, indigo, Chilean nitrate, and animal waste.

/s’wtfzerlaad.—Special export licences are still

required for, inter alia, cocoa, chocolate, sugar,
preserved milk, oil cake, hides, skins, sole leather,
charcoal, fibrous materials for the manufacture of
paper, rubber, gutta-percha, porcelain insulators,
certain kinds of glass, certain ores, metals and
metal scraps, alkaloids, saccharin, certain
chemicals, pitch, sulphur, turpentine, tar, caustic
potash and soda, dyes, colours, colour varnish, and
mineral oils.

Tripolifania and Ci/renaicn .—The import duty on
spirits has been increased.

Tunis .—A special tax of 2 fr. per metric ton is

payable on exports of phosphates, in addition to
the duty of 50 cts. per metric ton.

TRADE NOTES.

BRITISH.
Cyprus in 1919-20.—Cyprus is essentially an agri-

cultural country, the chief products being fruit,

cotton, sumac, and castor oil. Good results have
been obtained in the cultivation of beetroot, but ex-
perimontal plots of sugar-cane were a failure.

'\Vino-inaking is, however, very prosperous. The
fore.sts constitute very valuable resources, and ex-

periments on the distillation of forest produce for

the production of pyroligneous acid have been con-
tinued. Difficulties in obtaining supplies have
hindered mining operations, but these have been
overcome and preparations tor working on a large

scale have begun. The Cyprus Mines Corporation

has extracted S20 tons of cupriferous iron pyrites.

A local syndicate, which acquired the property

of the Cyprian Mining Co., was actively engaged
in mining asbestos at Amiandos. Gypsum and
umber were also produced.

The imports w’ere valued at £1,525,427 (£1^013,582

in 1918), and were chiefly of British origin (81'2

per cent.i. Exports amounting to £1,371,580

(510,235 increase) were directed mainly to British

possessions (£664,424) and the Unit^ Kingdom
(£313,455). The export of raw umber increased

from 53 tons to 2785 tons, and the trade is rapidly

increasing; the United States took 1254 t. of umber,
Italy 986 t., and the United Kingdom 335 t.

—

(Cof. ItVp.-lnn., Xo. 1046, Xov., 1920.)

FOREIGN.

Soda Prices in Germany.—The Soda Syndicate has
reduced the prices of soda products by 5 to 10 per
cent.

—

(Ckem. /nd.. Dec. 8, 1920.)

Japanese Trade in Caustic Potash.—The annual pre-

war requirement of Japan in caustic potash was
about 11,160 long tons, half of which was supplied

by home producers, and the rest mainly by Eng-
land and the United States. The cessation of all

imports during the war led to a great development
of the home industry, and at the present time the

annual production is about 1.3,400 t., though
22,000 t. might be produced by effecting improve-
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ments in manufacture. In consequence of specula-
tive buying the home market is flooded with sup-
plies, and manufacturers are asking for a protec-
tive duty; but it is unlikely that ttis would lead
to improvement so long as the raw material used
remains so poor.—(Chern. Jnd., Dee. 8, 1920.)

Peruvian Exports ol Cochineal.—Ayacucho and
Huanuco are the chief cochineal-producing districts
of Peru. The production, which before the war was
bought by German houses, is now practically all

^ing sold to the United States. The total export
in 1917 was 22,193 kg., of which the United States
took 538S kg., and Great Britain 6672 kg. • in 1918
the former country took 33,165 kg. Cochineal is

exported to the United States and to Europe
through the port of Callao.—(Bcu. Prod. Chim...
Nov. 15, 1920.)

REPORT.

UePORT or THE LuBRIC.tNTS AND LUBRICATION IN-
QUIRY Committee. Department ot Seientijk.
and Industrial Research Advisory Council.
Pp. 126. London; E.M. Stationery Offee. 1920.
Price 2s. 6d.

Before the war the annual expenditure on lubri-
cants in this country was six million pounds, and
it was estimated that a saving of one to two million
pounds could be effected if a systematic investiga-
tion on the subject was instituted and the results
were made freely accessible to the public. The Ad-
visory Council thereupon decided to set up a Lubri-
cants Committee with the following reference:—
“ To prepare a memorandum on the field for re-
search containing an analysis ot the problems in-
volved, together with a suggested scheme of research
which would be likely to lead to valuable results.”
The committee was presided over by Mr. 8. B.
Donkin, and contained such well-known authorities
as Archbutt, Boys, Deeley, Donnan, Sir C. P.irsons,
and Lord Rayleigh. A special sub-committee has
compiled an exhaustive bibliography of the
chemical, physical, and engineering aspects of
lubrication which will be published shortly. A con-
siderable amount of research is detailed in the
report under notice, notably on the quality of
“oiliness,” which has been attributed to lubrica-
ting oils by so many workers. The National Physi-
cal Laboratory has, in particular, been active in the
prosecution of these inquiries, which, however, have
not yet been brought to a conclusion. Certain
material and special aspects of lubrication weic
brought to the notice of the committee and have
necessitated individual investigations and reports
which in two cases (Cutting Lubricants and Solid
Lubricants) have been issued to the public.
Of the research work carried out at Teddington

may be mentioned (a) Testa with the Lanchester
worm gear, including a variety of mineral, animal,
and vegetable oils with and without the addition of
graphite and “oildag^’; (6) the effect of pressure
on viscosity; (c) determination of the physical
constants of oily and non-oily liquids; (d) special
methods for the determination of visco.sity of oils
under pressure in bearings (Boys and Parsons);
(c) Dee ey s oil-testing apparatus; and (/) the cup
and ball viscosimeter. A series of recommendation.s
for future research is tabulated from chemical phy-
sical, and engineering points of view.

’

Among the appendices may be noted Faust’s
paper on viscosity at high pressure, a series of re-
searches by Hyde on the Lanchester gear with a
variety of Indicants, papers by Parsons and Boys,
Deeley and Thomson on viscosity determination
and notes on “ oildag.”

’
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REVIEWS.

THE ART OF TECHNICAL WRITING.
'Technical Writing. By T. A. Rickard, p

ti>.+178. (New York: John Wiley and
Inc.; London; Chapman and HaU, Ltd icon I

Price 8s. net.

The number of books on English composition
legion; among the latest and best is the “Art
Writing, ” by Sir Arthur Quiller-Oouch. But thw,
is still room for a hook on the art of writing

th
literature of, science, and particularly the art ofputting together communications intended for
pages of scientific and technical journals. It nij,
be alleged that this is literature of no very hi»].

order. Elia would possibly have classed books L
technology as among books that were no books. Bjj
Lamb lived in an unscientific age. Other times
other views. We live in an age of science, ami
science needs the proper expression of its message aj
much as any other branch of intellectual artivitr
“ Science and literature,” said Huxley, “ are not
two things, but two sides of the same thing.” But
of course, the literature we class as belles-lettres-^

the literature of rhetoric, poetry, fiction, philology—
is characterised by other attributes than those whicl
distinguish the literature of science. There slicaM

be no occasion for passion or the play of emotioa
in a purely scientific disquisition. Thoughts that

breathe are to be welcomed, but words that bun
are not, and purple patches are out of place, Bu
the fundamental principles of the art of literary

expression are common to every branch of literature

and that of science, whether pure or applied, nedi
them no less than any other.

Men of science, as a class, are not infrequeotlj

reproached by humanists for their apparent dis-

regard in their written work of all literary font,

“The man of science,” said Sir James Barrie,

“appears to be the only man who has soniethiiig

to say, just now—and the only man who does not

know how to say it.” The generalisation is, of

course, too sweeping, hut every editor of a scientific

journal will be ready to admit that there is sub-

stantial ground for its partial truth. The author

of the book before ns, at least, has no doubt of

the fact as regards the technologist, and especiall.r

the engineer, who, he finds, “does bungle language

deplorably. He makes a fetish of efficiency, jet

he shows no regard for the effective use of one ol

his most important tools—the pen; he believes

devoutly in accuracy, yet he employs a weapon ol

precision as carelessly as a small boy handles a gun.'’

But it is not only the engineer who is thus at fault.

Technical students as a class are equally to blame.

'This, to judge from the authorities the author

cites, is widely recognised in America. Its cause, i»

the opinion of the Senate of the University of

California, whch appears to have gravely cousidered

the matter^ is mainly due “ to the nneilifyiii?

influence of myriad examples of poor English " in

the local press. The newspapers the student read’

tend to spoil his taste for ^ood English. In addi-

tion, he is affected by “a certain public prejudico

against correctness of expression,” prcsuniabif

fostered by the local press, which in later life, ''ba'

he is in “ daily contact with illiterate men, inti®*

him to careless speech and slovenly writing.” “ *1*

uneducated are inclined to resent any speech luoro

polished than their own.”
It is not for us to criticise a finding thus de-

liberately reached. American journalism, u”

doubt, has much to answer for. As a rule.

literary quality is not high, although all edif?!*

would not concur with the Denver journahsu

quoted by our author, who maintained that litert*!

form is “ a mere frill,” and that the main busiM**

is "to get there”—no matter how clu®®'
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n ..„r.lAa of Bolecisms in the American press are

i* rtiat would disgrace a schoolboy. “ Our

*“°^^f!ithers used to read the Bible daily; we read

fe"“d ily

“fflc of the press is lamentable.”

’
niit why behold we the mote that is in our

ther’s eye, hut consider not the beam that is in

own eye? This book, although based upon lec-

'""^es deliver^ to American students, and primarily

jjresspd to an American public, contains truths

itich we on this side of the Atlantic may well lay

* heart journalese is not confined to the United

lates
newspapers which as re-

gards their literary quality not only follow but

wen seek to better the example of the Denver

>ditor It may be that their influence on the

-haracter of technical writing is inconsiderable, but

he daily reading of “ piffle ” blunts our apprecia-

don of good English and insensibly lowers our

it.andard of excellence. Stylo can only be absorbed

iu'bconsciously by continued contact with the best

mthors.

Mr. Rickard’s criticismj like all useful criticism,

[5 "constructive. If he points out a fault he shows

iiow it should he amended. He enunciates rules

Slid illustrates their application. It is remarkable

how much he manages to pack into his 178 small

ictavo pages. He recognises that instruction by

precept is long; by example, short and effectual.

Considerations of space preclude any detailed

attempt to deal even with the general principles he

inculcates, but it may be of use to give a short

summary of his teaching. Much of it, at first sight,

seems almost axiomatic and so obvious that it

hardly needs to be stated. But so are the Ten
Commandments, yet it is found desirable to repeat
them at least once a week. Trite as are the rules

of good writing, many of them are more con-
stantly honoured in the breach than in the ob-
servance.

Mr. Rickard’s golden rule is; liememher the,

reader. Our first aim should be to he understood.
Technical writing is the precise expression of
special knowledge. We are enjoined to be natural

;

it is the key-note of good writing, as of good
manners. The skilful use of the pen, pace
Dogberry, is not a gift of nature. To write
naturally you must exercise the faculty of writing
until it becomes flexible and strong. Good svriting
depends not so much upon a large vocabulary as
ppon the choice of words. The dominant fault of the
inc.apable writer is the employment of too many
words. Verbosity is a sign of cnrclos.sness or of
lock of time for proper time. A conscientious

ha.s been known to apologise for the length
of bis book, like Pliny for the length of his letter,
because lie had not time to make it shorter. Don’t
be tempted into the use of high-sounding terms that
may serve to cover ignorance. ” I hav& often ob-
sen-ed,” said Macaulay, “ that a fine Greek coni-
>oimd is an excellent substitute for a reason.”

razors, are not to be flourished
ecKlessly. Do not use words of classical origin
miess you know their meaning and have some
aoivledge of their ctyftology. Clearness of state-
cut necessitates precision. The technical term
” of precision, hut let precision he propor-
aod to accuracy. Do not try to be precise

Bfu"- t>dmit of accuraev. 'The
writer must be sincere; sincerity

h
{',

1

^'^*' ®s®sntial of all good work. Suit

f a
^ purpose; fitness is the essence

good ta.ste. Discard the trivial words that
constantly at your elbow; brush aside a host

i^’^Pcrl^tives.
“ The superlative,” said

he mark of fools.” For example,

Pt of t*

"’cpd “ very ” can be deleted nine times

nieiiA.,™'’ '
!^. impediment to terse and per-

Ktive k
''’'iting. *' Very ” makes a strong ad-

but a weak adverb; if
;
you employ " very

'

infrequently, you will find it very useful on occa-
sion. The secret of a vigorous style is the rejection
of the superfluous word, but do not hesitate to
repeat a word in order to make yourself clear. Per-
spicuity is the better part of elegance. A doubtful

I

meaning is worse than a grammatical error. Good
I

writing calls for care—persistent care; it calls for

!

a literary conscience that refuses to he satisfied

with unfinished work. As the Latin tag has it

;

I
Scepe stplum vertas.

I These aphorisms, culled from various sections of

:
this book, and largely in the author’s own words,
will serve to show the character of his work. It

;
de^rves to be read, marked, and learned by all whe

.
write for the technical press. We may not always
agree with his judgments. There are no final or
absolute standards in the art of writing, and even
the greatest masters of prose may sometimes, like

! Homer, be thought to nod. But Mr. Rickard has
at least the courage of his convictions, and his

sincerity and candour merit our appreciation.

T. E. Thoupe.

Hanubook of Patent Law of ail Counteies. By
W. .A.. Thompson. Eighteenth edition. Pp.
pi. +157. (London; Stevens and Sons, Ltd.

j

1920.) Price 6s, net.

I
This is a new edition, considerably revised in

I
view of the extensive modifications which the pateut

:

law of the world has undergone during the years

I of war, of a well-known book. It is intended for

; the assistance of the public, and of inventors in

I

particular, and is compiled from that point of view,

j

The summary given of patent law is terse and popu-

;

lar in form. In substance it covers the points most
I likely to present themselves to an intending
patentee. It is written in a breezy and readable

I style. Although the title refers only to patent law,

i the subject matter combines the cognate subjects of

. Trade Marks, Designs and Copyright registration,

;
these subordinate subjects, however, being dealt

with less systematically than the main theme.

In writing on such a subject as English patent
law, it is almost impossible to deal satisfactorily

with the historical aspects of the subjects, them-

;
selves extremely well worth study, in a few words.

' Thus a sentence such as the following:
—“As a

; nde it is iindosirahle to make a body corporate one
of the applic.ants, as it is not quite certain whether
in such c.ase. every member of the said body has not

an independent right to use the invention ”—is pro-
’ bably misleading. The practice of making limited

.

companies parties to patent applications is a very

comr^n one, and the suggestion that every member
of SUM a company has an independent right to use

the invention would certainly he received with con-

siderable astonishment by any modern court. There

I

are, no doubt, old dicta, applied primarily to

franchises differing in kind from those conferred

by a patent grant, which might he quoted in this

connexion, hut there is no real doubt that they

would be promptly swept aside. So again the
^ remark that:—“In old times it was held uncon-
stitutional for the King to grant a monopoly to a

: foreigner resident abroad ”—is a proposition which
; stands much in need of verification if it is to con-

I
vey any just impression of the course of develop-

‘ inent of English law. Here condensation is hardly

, compatible with the usefully clear statement of the

point intended to be made. On the other hand, a

very slight amendment would set right the sentence

which runs thus:—“The word” (invention) “is

;
derived primarily, as is w'dl known, from the latin

I
in venire to come in.”

I

These, however, are small matters; they do not

i
affect the value of Mr. Thompson’s hook, which ex-

i hibits in a very compendious form the outlines of

j

patent law in Great Britain, the British colonies
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and dependencies and all foreign oountriea that
grant patents. Of special interest to its readers
will be the accessory information, such &s the datea
of various patent laws digested and the popu-
lations concerned, which are systematically given.
We miss from this what was very useful informa-
tion in the earlier editions of the book, that is to
say, notea of tlie patent office fees in the various
countries.

There is one point of very genera] interest in
respect of which Mr. Thompson has made himself
the mouthpiece of a curiously mistaken notion about
the British Patent Office. On page 19, speaking
of the renewal fees payable under British patents,
he says:—“The Board of Trade has power to re-
duce these taxes, which are much too high and
bring large profit to the Treasury.” THe fact is

that the Patent Office, although at present safely
paying its way, can hardly be regarded as a revenue
producing department at all. The Comptroller
General’s report for the j;ear 1919 shows a total
income from all sources, including profit on the
sales of specifications, etc., of £404,474, whilst the
expense.? of running the establishment were
£350,150, showing a profit income of £54,324, which
is no more than would be expected to he realised
on a commercial venture of corresponding magni-
tude. No doubt there are risks attending ordinary
commercial enterprises from W'hich the business of
conducting the Patent Office is free, and the 12 per
cent, profit balance may he looked upon as a tax
charged upon patentees; but it certainly is a very
moderate tax and, having regard to the fact that
no patentee pays it unless it is worth his while to do
so, the complaint in these days of inevitably high
taxation is a little unworthy.

'

J. W. Gordon.

The 1 orjTiLE Oii.s. Bi/ E. Gildemeister and
Fh, Hofpshnn. Second l^dition by E. Gilde-
JCEisTER. Anthorised translation by Edward
Kremers. Second Volume. Pp. 11.+ 686 .

(London; Lonymans-, Green and Co., 1920.)
Price 32s. net.

Gildemeister and Hoffmann’s work on “ Essential
Oils ” is so well known as to need no recommenda-
tiun from reviewers. The present volume, however,
comes into existence under very unfortunate cir-
cumstancea. Written mainly in 1912 in German,
it was published in Germany in 1913. It appears
to have been translated between 1913 and 1916 bv
Dr. Kremers, printed in 1916, and published in
1920. The translator has allowed himself to trans-
late Dr. Gildemeister’s preface, dated “ Miltitz,
near Leipzig, June. 1913,” as “Miltitz, near
Leipzig, June, 1916,” which we think should not
have been done, as no attempt has been made either
by author or translator to bring the work beyond
the original date of 1913.
The present volume follow.s the plan of Volume I.,

the essential oils being enumerated in the order
of Engler’s “Syllabus der Pflanzen-familien,” and
the oils dealt with are those up to and including
those of the Zygophyllacece and some of tho.se of the
^utacece.

If this work were being reviewed in 1913, the
reviewer’s task would be an easy one, and nothing
but praise and commendation could be accorded to
it. Unfortunately it is 1920, and the book is so
consi^rably out of date that we think it a pity
that it should not have at least been brought up to
the latest date possible by the translator. The
reason for this serious shoi^oming is obvious, but
none the 1^, although every chemist interested in
^sential oils will welcome the book, the work done
between 1913 and 1920 in this field is so great that
the book loses very much of its utility.

To illustrate tliis, attention may he called to a
few only of the more important omissions as types
of those occurring throu^out the volume.

Under the various oedar-wood oils no account
,

to be found of the work of Roberts on the
oil 1

Cedrus deodara (1916), and the interesting
^

searches of Schimmel and Co, on the ketone^
coc

tained therein (1917). • The latest work on cryptn

meria oil dealt with is that of Kimura {cf, BerirL.

1909, p. 372); but in 1916 So Uchida discovered

crystalline diterpene in the oil, and published intj
esting details of the odorous alcohol present in

oil. The latest work on the chamsecyparis
oils

»

dated 1910, so that Schorger’s work 11914)
anii

Uchida’s (1916) are not mentioned. Still, keepint

to the Pinacex, we find no references to Parry*!

work on “ Russian Oil of Turpentine,” which nai

published in 1912, nor, of course, to the exhanstiri

reports on the various turpentine and wood-t^j.

pontine oils of the different pines in the llnit^;

St.-ites made by Sehorger and Adams in 1915.

Turning to the oils of the Graminex, we ar(

pleased to notice that at last we have a definite

agreement that “ the quality of citronelk oil 1$ bejj

ascertained by the quantitative determination
oi

the aoetylisable constituents.” Those who havi

perused Messrs. Schimmel’s reports for the pasttei

years will remember how strenuously certaii

British analysts insisted upon this for years, anj

how vigorously Messrs. Schimmel and Co. oppose

it. It is, however, regrettable that the acebylationi:

directed to be carried out with equal volumes of tin

oil and acetic anhydride. This will always givotoc

low results, especially with oils of the Java type,

and 10 c.c. of the oil should be treated with Ifi'c.c'

of acetic anhydride. The data concerning gingei

oil are, from the cause indicated above, quite oiii

of date, as Brooks in 1916 identified in it th'

following substance.^:—methylheptenono, nonyl

aldehyde, linjdol, and zingiberol.

A few words only are devoted to the important

oils of False Cubebs. This subject was cxh-ansliTc!,!

dealt with by Oranje in 1914. and any accoiiii

must necessarily be quite incomplete without refer'

ence to this woVk. Equally true is it that llahak'i

interesting work on “ Oil of Hops ” ,(19U) is u
noticed; the oil of Clnnamomum Oliveri is deali

with on the basis of Baker’s work of 1897, wbichliai

been superseded and partially contradicted by tliai

of Hargreaves in 1916; oil of massoy bark is statM

to contain safrol. Messrs. Schimmel and Co. bcin^

the authority; whereas in 1917 the same authoritj

stated that safrol could not be detected. The abov(

are merely a few examples of the inevitable resull

of publishing in 1920 a work written in 1913 ons

rapidly moving branch of chemistry. Duo
ance having been made for this circum?tfince

and judging the book as in 1913, one may acciiratelj

describe it as being particularly free from errors oi

any kind. E. J. PaekI'

PUBLICATIONS RECEIVED.

Organic Medicinal Ciiemi(4ads. By M. BamW'
CLIFF and F. H, Carr. Industrial Cheuiid^

Series, edited by S. Rideal. Pp- ®
(London: Ballihe, Tindall and Cox.
Price 153.

India-Rubber Goods Manufacture. By ” Facto*)

Manager.” Bp. 496. (London: Uaclartnsf>

Sons, Ltd. 19^.) Brice 32s. 6d.

A Text Book op Chemical Engineering. Fj.®

Hart. Pp. 211. (Easton, Pa.; The Chuf
Publishing Co.- Tjondon: Williams and n"''

gate. 1920.) Brice ^4.

The Analyst’s Laboratory Companion. Bv ®

Johnson. Pifth edition. Pp. 176. (Lonjto'*'

J. and A. Churchill. 1020.) Price 10s. 6“.
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THE CONDITION AND PROSPECTS
OF THE BRITISH CERAMIC

INDUSTRY.

J. A. AUDLEY.

Less than a year ago an Australian buyer

entered the office irf a well-known North Stafford-

shire earthenware manufactory, laid down a

cheque for £10,000, and said in effect, “There

you are 1 What can yon do for us?” It can

readily be understood that the manufacturers’

repre^ntative keenly regretted the necessity of

having to explain that it was impossible to do

anything at all for at least twelve months. Within

the last two or three years incidents of the same

kind, though varying as regards the money value

concerned, have been by no means infrequent in

the ceramic industry. This state of affairs could

not, in the nature of things, last indefinitely, and

as regards some classes of ceramic products new
conditions have already arisen.

It will be remembered that one outstanding

consequence of the great war was an enormous dis-

location of international trade and commerce.
Many things formerly obtained mostly from
abroad, and which were included in the category

necessaries, had to be provided somehow in

ir own country. The manufacture of articles by
cople with limited experience—workers and
ipervisors alike—and often under conditions of

rgency requiring the promptest possible delivery
’ the goods, did not tend to the production of the
ighest quality. The same was largely true also
’ ordinary commodities, because the ready sale at
imunerative prices for home consumption of
tactically all classes of goods left no incentive
I the manufacturers to seek improvements in
3sign, shape, decoration, or general quality, un-
ss such happened to be intimately associated with
icreased output. Ceramic products were no ex-
.‘ption to the general rule, and buyers have been
1 an unusual degree at the mercy of tho manu-
teturers. The long period of delay in effecting
world settlement has greatly help^ to prevent
•ade from resuming or even approaching its
ormal course, and the well-meant attempts to
it.iblish in this country a state of preparedness
ir possible future wars—^having regard to all the
sisting circumstances it might not inaptly be
rpi^ssed as for probable future wars—has mili-
ited against any substantial reduction in prices,
nose considerations, though general in their
pplication, carry greater force in some directions
lan in others.

be chma doll trade affords an instructive ea
tuple. When few or no dolls were obtaioahl
om abroad, home products supplied the markel

nn
understood that, with rare cxcep

^ were decidedly inferior to simila
formerly imported, besides being more es

^™**®*1, uf seizing the opportunity t

•em tu
models and to produce superior war

n T,- fi*™’
manufacturers were content to pil

ievltli
’ly-made but inartistic goods. Th

re
when dolls from ahroa

mane? I I®’, ‘o ^ not onl;

lis enii’et
much better than those made ii

ell
fancy ware, which sol

as fS competitors and mope
iced witli

**optiful, but failed lamentably whe
ue to the

oompetition. This likewise wa
? ware

* **‘1* no effort was made to adap

rtistic and ert?°^®"’i-e™’nirement8 aa regard

igly fell
®nd the sale accord

oods but nni ^0™ ,'o otill a demand for fane;
0. nut not for inferior yet Mpensive war

which may be rang^ in that class. As the worUf
shortage of supplies gradually becomes satis-
fied, and as international trade relations with
Russia, Germany, and other countries get restored,
the vegetable and mineral exports from tl^se
places will have a powerful effect on the prices of
similar commodities in America, and this in tnm
will affect the prices of pottery, etc., purchased in
America from this country and elsewhere. It
would therefore be wise for manufacturers to look
forward and prepare for the coming fail in prices,
to concentrate their efforts on lines that are likely
to be in continued demand, avoiding particularly
articles which will not be able to compete success-
fully with cheaper similar goods from other coun-
tries. This is not an absolute necessity in the
economic situation at the moment, but the rapid
changes and tendencies of that situation should be
carefully studied, and suitable action taken from
time to time in order to be prepared for develop-
ments. In this way the probable ill effects of the
threatened fall in prices—or, at any rate, the worst
of them—would be averted.
The supply of fuel has under present conditions

been very far from satisfactory, especially as re-
gards quality, and the restlessness among the coal
minere has introduced an additional adverse
factor, but the latter difficulty is now causing less
anxiety, and improvements in other directions are
also hoped for shortly.

The modern tendency to co-operation, which has
already proved beneficial to the manufacturers in
many'industries, has within the last two or three
years made such progress among pottery manu-
facturers that a British Pottery Manufacturers^
Federation has been formed, and has already
amply justified its existence, though serious diffi-

culties still lie ahead. It includes most of the
manufacturing firms, but not all. ^fore the war,
wages in the pottery industry were notoriously
low. The very abnormal conditions which resulted
during and after the war provided a good oppor-
tunity for a great improvement to be made in this
respect without causing any serious inconvenience.
The poor pre-war wages scale was by some attri-
buted to foreign competition, more especially on
the part of Germany and .Austria. This view' was
apparently negativ^ by the fact that by means
of mass production of a few specialities, using
modern appliances and methods, several British
firms had actually competed successfully against
German firms in Germany itself, in spite of tariffs
and other obstacles. A much more probable ex-
planation is that given by the representative of a
prominent manufacturing firm, who candidly ex-
prc.sscd his belief that it resulted from bad organ-
isation.

There is less difficulty about a general rise in
prices than in a fall. The inevitable fall in prices
which will sooner or later follow a continuous
decline in trade—the invariable sequence after the
rise in prices which accompanies great wars, as far
hack as the wars of Napoleon at least, though the
prices have never gone down to the pre-war level

—

will prov-ide a troublesome problem for the indus-
try. because the smaller manufacturers are much
weaker economically than the larger firms, and any
weakening on the part of the smaller firms will to
eome extent weaken the stronger position of the
larger manufacturers. This difficultv might
met hv the adoption on the part of the Manufac-
turers’ Federation of appropriate schemes of seTT-

ing:' co-operative selling would he advantageous,
especially for the smaller firrns. This, however,
can hardlv be accomplished effectuallv unless
Btandardieed goods are produced under a system
of scientific costing. Present prices were arrived
at by merely adding percentages to pre-war prtccB,
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tut the latter difiered from factory to fa^ory

according to tho more or less economical produc-

tion of the eeveral articles, or to the yarymg

-amounts of the profits reserved by the different

manufacturera.
, , .

British ceramic products, so far at least m the

better class articles are concerned, are distin-

guished by the good potting of the body com-

position, and by the excellence of the glaze and

colouring. So long as these features are main-

tained, the ware will always be in demand abroad,

but the extent of that demand will depend largely

on other considerations, notably on the selling

^ Chemical porcelain was entirely imported in^

Great Britain before the war; it was one of the

few ceramic lines not produced in this <«untr;f.

When the supplies were no longer available, it

became necessary to provide a substitute. A
number of firms carried out experimental work,

and most of them obtained encouraging rraults ;
of

these firms the Royal Worcester Porcelain Co.,

litd. and Messrs. Doulton and Co., Ltd., per-

severed so far as to supply in quantity various

articles for laboratory use, and continue to do so.

Some of these British products were favourably

reported on by the National Physical Laboratory.

With reasonable care they may be u^ for most

of the purposes of laboratory porcelain ware, but

they can scarcely be regarded as more than service-

able substitutes, and it would not be corr^t to

state that they are equal to the Berlin porMlam, for

6X3impl6 ,
which stands very severe heating

The British ware has not the same composition,

nor are the firing conditions the same as for the

continental hard porcelain, and the continuance

of a demaud tor it must presumably depend on the

maintenance of a high quality, coupled with the

ability to compete successfully as regards price

with the foreign hard porcelain.

At the research establishment connected with

the Stoke-on-Trent Pottery School, investigations

have hron carried on for about three years under

the direction of Dr. J. W. Mellor and Mr. Bernard

Moore, with a view to the production of hard por-

celain. A type of hard porcelain suitable for

domsstic ware, a-nd mad© from British materials

by essentially British methods, constitutes one

gratifying result of this work. Pieces have been

produced exhibiting a wide range of colour decora-

tion, and some manufacturers have undertaken to

produce this ware on a commercial scale, but the

prevalent abnormal trade conditions have fov the

time being hindered developments. True hard

porcelain has also been made on a small scale at

the same institution, but in this direction also no

further development has yet taken place.

Brief mention may here he made of the

Vitreon " ware placed on the market by Messrs.

Shanks and Co., Ltd. This is a fine white stone-

ware of great strength and impermeability, which

is largely used for various articles needed in

chemical manufacturing processes, and seems

likely to compete successfully with the best German
stoneware.

Royal Sanitaet Instittite.—The Henry Saxton

Snell Prize of fifty guineas and the medal of the

Institute are offered for an essay on “ Suggestions

for a System of Central Hot-Water Supply and

Heating, adapted to Modern Housing Schemes, and

to existing Groups of Houses.” The essays, which

Aonld deal with tiie fl*ntral Installation, the

distribution and conservation of the heat, tta pro-

vision of cOTitinued supply during repair, tte cost

and oomWnatioo with other services, must be sent

before August 31, 1921, to t!w Secretory^ of the

Institute, 90, Buckingham Palace Road, I^ndon,

S.W., from whom all particulars Can be obtaihea.

CHEMISTRY OF CLAWFK^TION IN

PLANTATION WHITE SUGAR
manufacture.

J. P. OGILVIE.

In the Board of Trade returns relating to the im.

portation of goods into the United Kingdom, aU

white sugars are collected for the sake ot coiireni-

ence under the heading of “ refined. It is to bt

noted, however, that a good proportion of the while

sugars bought by us since 1914 has b^n of the

grade known as ” plantation white, that la, a

product made in the factory directly from the cane

juice without being submitted to the refining pro.

cess (which comprises re-solution, decolorising Ij

passing through animal charcoal, and rccrystal-

lising). Such a tropical white sugar, though

generally lacking the beautiful appearance of the

beet refined, has a ready sale, not only for use m

the home, hut largely in the confectionery, jam, bis-

cuit and condensed milk industri^.
, .

Undoubtedly, the clarification of the juice is the

most important operation m making plantation

white sugar. It is, therefore, of interest to notice

briefly the essential differences between the pro-

cedure followed and that used in manufacturing

the lower grade product requiring to he refined he-

fore it can he consumed.*

Cane juice as it comes from the mills is a li*

grey to dark-greeu turbid and frothy fluid, which,

in addition to sucrose and reducing sugars, con-

tains in solution free organic acids (as aconitic,

glycollic, oxalic, malic, etc.), organic and inorganic

Sts, gums and pectins, proteins, such colouring

matters as anthocyanin, sacchatotin, and the

ferric-polyphenol compounds recently investigatoi

by Zerhan.’ It also holds in suspension very fins

particles of the crushed cane (so-callcd cusl-

cush,” or bagaciUo), chlorophyll, wax, and la tly

a little sand and clay, all of which solid

have escaped retention by the strainers of very h

mesh through which the liquid coming from the

mills is preliminarily pass^. Owing to its content

in gums and pectins, it is unfortunately imw
ticable to filter the raw juice, either through clotl.

Band, bagasse, or other medium.

In making ordinary raw sugar, the process f

clarification adopted consists briefly in adding m

of lime to slight alkalinity or to neutrality (m

litmus), heating to about 9®“

subside in suitable settling tanks P* “ ,

“to

canted from the scums and mud ^
the multiple-effect evaporators for epneentrat on

a syrup, from which the sugar is fbsequenW

crystamsed in the vacuum pan. This
j

faV from efficient in ‘b® soluble P

insolnble impurities It results in the free aci

being nentralised, the proteins and nucleins

coagulated, and most of the floating

wax and clay being enveloped in the prec

Pectins and gums it should be noted are
^

partly eliminated by the small quantity ot i

used Regarding the colouring matters, the cblc«J

ohvll present in suspension is reproved wni>
.& 'floating snbstan^ but the anthocy^

pigments coming from the hark of the oa,ne
J'® ^

te a large extent m the 1.“*“ . • g
materially to its colour especially if the

of the cane being crushed is a very dark one.

charetin, which is a soluble pigmente and
,

the character of an indicator being rate

yellow in alkaline solution, and colourless

• A very good aewrant of fmp'™'
Ztren by Heilofl and Schmidt Int^ *

wltanlkertabrlcaHe,"jrU*
Engllah ttanalattoB of thli work (from tke SBd eaitioni

*”•
Tbfii 1*18, JVSa ;

191». JMa.
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•4 likewise remains; as do also the ferric-

“l^l^ohMol compounds, which similarly contribute

E,roSv to the oSlour J the juice.

This method of treating with a small amount of

lime generally known as the defecation process,

hv no means exerts the maximum clarifying effect.

Tt rives a juice containing a certain amount of solid

im^rities in suspension, which accumulate in a

rather dark syrup, and later during graining m
the vacuum pan become incorporated between the

Inmellai of the crystals, imparting to them a dirty

colour incapable of removal hy washing in the

centrifugal machines with syrup, water, or steam.

Not the least of the several defects of the de-

fecation process, however, is that it may actually

nermit the formation of colouring matter. This

IS largely due (though apparently not entirely)’

to the rather ready decomposition of dextrose and

laiTulose (comprising the so-called “ glucose ”) at

temperatures above 55“ C., especially in an alkaline

medium, viscous, dark-brown calcium salts of

glucinio and saccharinic acids being produced.

These decomposition products of “ glucose ” are

probably the most inimical substances with which

one has to deal in white sugar manufacture. They

are only partly and temporarily bleached by sul-

phur dioxide, or by sodium hydrosulphite, and be-

ing very soluble persist through the several stages

of manufacture, finally imparting a faint tinge of

colour to the finished white sugar. Their formation

must consequently be avoided as far as possible.

In white sugar manufacture, on the other hand,

the method of clarification chosen is much more
thorough, especially in regard to the elimination

of the pectins and gums. Processes have been

iioptod which produce such a clarifying effect that

these troublesome constituents are eliminated to a

sufficient extent to enable the juice to be passed
through cloth; which avoid largely the formation
of decomposition products of “glucose” during
evaporation; which permit crystallisation to take
place in a syrup light in colour and free (or almost
so) from insoluble matter; and lastly, which enable
the molasses or' mother-liquor adhering to the mass
of crystals (the massecniie) dropp^ from the
vacuum pan to be cleanly and easily removed by
washing in the centrifugals. When these con-
ditions are fulfilled, a sugar may be obtained of
excellent colour, although as a rule one must admit
that it is never so faultlessly white as the best
crystals refined hy the use of animal charcoal.

This improved clarifying effect is produced by
the addition of an excess of lime, which is after-
wards removed by means either of carbon dioxide
(carbonatation),or of sulphur dioxide(8uiphitation),
a large amount of finely divided precipitate being
thus formed in the juioe. In this short note, it is
impossible to present details of these processes and
their several modifications, and space can only be
round to describe the chemical effects resulting, so
tar as tnese are known.

In regard to th© action of carbonatation and snl-
pnitation on the constituents of the juice, it may
© pointed out that proteins, nucleins, gums and
pwtms are partly removed from solution on the

aition of the lime, and provided that sufficient
reagent has been used all the anthocyanin is

TirDr.^^^ 4̂ ’
.Altogether a considerably greater

of impurities occurs than that result-™ small amount of lime used in the de-

fnrmQ+? I*’
howevcT, the subsequent

caTKftno+^
'^^^T^rninoua precipitate of calcium

calcium sulphite that completes the

seems
clanging effect obtainable

;
and there

fimnuri+iJ^ adsorption of the colloidal

be That this is so appears to

of the^V^- order of additionpt^the^, and acid may be reversed with no

1920, 667a.
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apparent difference in the result; as, for example,
when the juice is first sulphited and afterwards
limed (which, as a matter of fact, is the usual pro-
cedure in some countries).

Id a certain important modification of the car-
bonatation process that is now being used in fac-
tories in Java, instead of adding all the lime at
once, liming and gassing are carried on almost
simultaneously, conditions being so adjusted that
only a slightly alkaline reaction is maintained
throughout. This variation of de Haan* has
proved very advantageous in practice fo.- the
reasons that the danger of colour formation by the
action of an excess of lime on the “glucose” is

avoided
;
that the utilisation of the gas is improved

;

that the operation is more rapid
;
that frothing (one

of the inconveniences of ordinary carbonatation)
does not occur; and, lastly, that less lime is required.
But w’hat is of interest to note is that it has been
proved that this modification gives the same result

in regard to the elimination of impurities as does
ordinary carbonatation, in which a large excess of

lime is allowed preliminarily to act upon the juice.

Since during the de Haan treatment the amount of

lime acting upon the impurities is probably little

in excess of that used in the defecation process, it

is difficult to believe that the elimination of the im-
purities effected is mainly due to its action. It
seems much more reasonable to regard these obser-
vations as further evidence that the clarification

of cane juice by such processes is largely an adsorp-
tion phenomenon rather than a purely chemical
process.

In fact several workers, as Deerr, Norris, and
Peck* have recently emphasised the importance
of regarding clarification from the standpoint of

colloid chemistry; whilst Oeerfigs in one of his

latest works* points out that “ the clarification of

cane juice by chemicals does not eliminate from the
juice any great amount of impurities but it is more
the improvement of the physical properties which
is effected, as, for example, the removal of the small

amount of colloidal matter which hinders the juice

from being filtered and keeps afloat the suspended
ingredients. ...”
Furthermore, Zerban,* in a publication which

has just come to hand, shows by both laboratory and
factory experiments that an efficient clarification

can be brought about without the use of any chemi-

cals at all; but simply by the use of efficient ad-

sorbents. Kieselguhr and decolorising carbon were
the materials used,* the procedure being to boil

the juice coming from the mills with 0*5 per cent,

of tho infusorial earth, pass through cloth, heat
with about 1 per cent, of high-power decolorising

carbon, and again filter. Juice that was brilliant

and almost colourless, and that gave an excellent

quality and high yield of white sugar, was thus
obtained.

This is certainly a result of much importance,

which, it may be added, has been confirmed by tests

carried out independently in certain factories in

Louisiana. Its adoption in practice would depend
mainly upon the availability of cheap and efficient

adsorbents. There are on the market at the present

time several decolorising carbons that are very
satisfa-ctory from the point of view of high adsorb-

ing power; but the general opinion of sugar manu-
facturers and refiners appears to be that these are

too costly for extended application. It would cer-

tainly be a matter of great interest to discover a
means of producing at a low figure a carbon having
a high power of adsorption towards the colloidal

impurities, e.g'., the giims and pectins and colour-

ing matters, present in sugar juices and syrups

« U.S. Patent. 1,101.071 ; this J., IftU. 801.

•ThlsJ.. 1919.192a.
* ** Practical White Manafactiue,” pp. 62-93.

* L99i*i8m BvOdin, No. 173.

* Cf. also German Patent. 332.135 ; this J.. 1920. 6dSs.

b2
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whether this were obtained direct!; b; a aimple pro-
cess of manufacture, or indirectly as a byproduct.
Such a carbon, as these experiments of Zerban

indicate, or some other, cheap adsorbent, wonld
doubtless find a wide application in the sugar in-
dustry. It would probably enable most tropical fac-
tories now turning out low-grade“raws” to produce
white sugar which would surpass in quality that
now obtainable by the carbonatation and sulphita-
tion processes. It mi^t ultimately be the means
of realising the possibility, which some conceiye, of
producing directly from cane juice on the planta-
tion a grade of sugar riyaliing that now made only
in the refinery.

THE ELECTRIC FURNACE IN THE
AMERICAN METAL INDUSTRIES.

In the issue of Chemical and Metallurgical En-
gineering for November 17, 1920, appeared an
article by R. M. Keeney on the 'technology and
future pofisibilitiee of the electric furnace as
applied to the manufacture of iron and steel, ferro-
alloys, heat treatment, brass melting, and the
smelting of non-ferroua ores. This paper, of which
a short abstract is given below, forms a useful com-
plement to the paper on recent developments of the
electric furnace in Great Britain, which was read
by p. F. Campbell at the annual meeting of this
Society in July last (c/, J,, 1920, 224t),

During the last decade great progress has been
made both in America and Canaaa in the applica-
tion of electric furnaces to the iron and st^l in-
dustries. Although this expansion was chiefly due
to the exigencies of war^ it is probable that the
electric process will definitely supersede other pro-
cesses for the production of steel castings and be
widely used for the treatment of molten Bessemer
and open-hearth steel.

Pig Iron .—The production of pig iron from
electric smelting furnaces was for the first time
proved a commercial proposition by D. A. Lyon at
Heroult, California, in 1908. This process has
been abandoned, and pig iron is now produced by
electric melting of scrap. In Sweden and other
countries', however, the development of the ore-
smelting process has been steady, and both shaft
and open-pit type furnaces have been used. The
former resembles Lyon's shaft furnace, which was
especially adapted for the production of low carbon
and low-silioon iron, whereas with the latter,
foundry iron can be produced and coke can be
largely substituted for charcoal as a reducing
agent. The future development of ore smelting in
the United States is doubtful, but there is a possible
future for the direct conversion of scrap iron and
steel into pig-iron or castings. This synthetic
process was largely developed in France, where
220,000 tons of iron was produced during 1916,
1917, and 1918. The electric furnace has also been
used for desulphurising cupola metal and for the
production of malleable castings.

Steel ,—The numbeij^of furnaces in the United
States and Canada has increased since 1907 from
7 to 363, whilst the output of electric steel in the
United States for 1918 amounted to 511,364 gross
tons. The electric process has found successful
application in the manufacture of various alloy and
hi^-epeed steels, but when making carbon steel
approaching best crucible quality only the purest
raw material must be used.

Considerable development in the direction of re-
fining molten metal may be looked for in the future,
and already the Illinois Steel Co. has installed ten

80-ton furnaoes for a triplex Bessemer open-h^an)*
electric process. ^

Elettric-^ed Castings,—Electric-steel tastin&i
can now be made more cheaply than converter
open-hearth castings, even by firms purchasiae
their power from outside sources. The rapiditv J
melting ensure^ small but frequent suppU^/ ,

liquid steel, which is very advantageous in fouh
dries. As most foundries operate on a lO-hour dav
a load factor of 18 to 30 per cent, only is possitk
but where Continuous operation is practised

tta
load factor oan be raised from 40 to 55 per ceot,

Beeent Modifications of Fumetee Vesigns.^’^u
design of recent types has generally followed tb
principle of the three-phase Heroult furnace.
the same time there has been a growing teadeocy
towards the use of three-phase current and auti
matic control^ the reduction of the reactance ^
primary circuits and the elimination of hearth con.

ductors carrying all the current load. The
central station load is obtainable with furnacee

operating at a power factor of 0*80 to 0*85.

Electrical Eeat-treatment.—Considerable pro
gress has been made with electric furnaces for the

heat treatment of steel. The beating element con*

siste of granular carbon confined in carborundna
fir^and troughs. The load is easily controlled by

using a multi-tap furnace transformer. Single-

phase furnaces of 900 k.w. capacity have already

been installed, and this system of heating is certaii

to be greatly developed in spite of its higher cost,

In another type of resistance furnace the heating

element consists of a nickel-chromium alloy ribbon

wound on a suitable framework; such furnaces

have been built of 400 k.w. capacity.

Ferro-alloys.—In the last ten years the powe:

capacity of ferro-alloy plants in the United States

has increased from 20,000 to ^,000 k.v.a., but at

the pre^nt time probably 75 wr cent, of thest

plants is not operating. Further knowledge of

the value of molybdenum as an addition to binary

and ternary alloy steels has resulted in very mar^
increase in production of the ferro-alloy, whereas

market conditions during the war were alone re-

sponsible for the increased ontpnt of ferro-man-

ganese and ferro-chrome. These alloys are b«t

made in three-phase furnaces, whilst the smaE

single-phase furnace of Siemens type is prcferifd

for smelting tungsten, molybdenum, uranium, ani

vanadium ores.

Brass.—The use of electric furnaces for

non-ferrous metal and alloys has grown remarkably

during the past five years. In March, 1920, there

were 261 units installed with an estimated totd

load capacity of 23^000 k.v.a. One-third of this

load is taken by resister furnaces, one half by arc

furnaces, and the remainder by induction furnaces

of small capacity. For brass-melting the po^cr

consumption varies from 250 to 400 k.w.-hrs. per

ton. Single-phase furnaces are almost exclusively

used.

7jinc,—Zinc is not being smelted commercially h

the United States, although considerable experi'

mental work has been done and the condenser pp>

blem apparently solved. In Sweden 16,000 k.v.»
!

is being utilised at two plants for ore and dros

smelting.

Future Deuelopmenf.—The limitation of

electric furnace is primarily defined by the cost ol

power. For melting steel and non-ferrous metals*

price of 1 cwt. per £w. hour is reasonable, but this

would prove altogether prohibitive for the p^^

duction of ferro-alloys.

Future progress may be expected in the followJ^

processes :—(1) Iron castings from scrap or a dupl®*

process of cupola melting with electric furnace

fining; (2) steel clings and alloy, steels; (3)

alloys; (4) aloimnium; (5) brais melting;

(6) electric smelting of non-ferroua ores. •
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SOCIETY OF CHEMICAL INDUSTRY.

iniNT MEETING OF THE SOCIETY WITH THE
institution of mechanical engineers.

A loint meeting of this Society and the Institu-

tion of Mechanical Engineers has been arranged,

\ mhich Monsieur Paul Kestner, President of the

fiociete de Chimie Industrielle, will read a paper
° “ The De-gassing and Purification of Boiler

Feed Water.” All members of the Society will be

rordially welcome to the meeting, which will be held

at the Institution of Mechanical Engineers, Storey’s

Gate. Westminster, S.W. 1, on Friday, March 4, at

6 p.ra.

JANUARY MEETING OF COUNCIL.

The monthly meeting of the Council was held on

January 14, Sir William J, Pope presiding. Among

other matters dealt with the following may be men-

Arrangements were agreed upon for taking over

the Society’s share of the estate of the late Dr.

Rudolph Messel, and it was resolved to comply with

the testator’s wish that the fund should be kept

separate from the other funds of the Society. As,

under the Society’s by-laws, the trustees of the fund

must not be members of Council, it was agreed to

ask Dr. C. C. Carpenter, Mr. E. Grant Hooper,

and Prof. G. G, Henderson to act in this capacity.

It was decided to proceed with the printing and

publication of the fifth volume of the Society’s

Annual Reports of the Progress of Applied

Chemistry, and that it should be sold to members at

the price of Ts. 6d., and to non-members at 15s.,

plu6 9d. postage, in each case. It was further re-

solved to offer to purchasers of Volume V. a set of

the remaining copies of Volumes IL, III., and IV.
(Volume I. being out of print) at a reduction of 26
per cent, of the total price.

Seventy-nine new members were elected (as com-
pared with 72 in January, 1920), of whom 64 are
home members, 8 colonial, and 7 foreign.

The representatives appointed at the request of

the National Physical Laboratory to consider its

note on “ Tests of Graduated Glassware ” submitted
a report on the subject, which was adopted by the
Cxiuneil, and ordered to be sent to the Director of

the Lahoratrory.

On tho nomination of the Committee of the
Chemical Engineering Group, Messrs. 0. S. Gar-
land, C. L. Goodwin, J. W. Hinchley, W. R.
Ormandy, and J. A. Reavell were elected the
Society’s representatives on the Chemical En-
gineering Committee of the British Engineering
Standards Association.
The Council had before it a report received from

the committee of the Nottingham Section on the
^bject of “ The Recent Policy of the Publications
(^mmiltee.” The chairman and hon. secretary of
the Section were present and amplified the views
^t forth in the report. A discussion followed, and
the thanks of the meeting were given t-o the com-
mittee and its representatives for having brought
forward the matter.

, resolv^ that the Society as a whole
joint meeting to be held

with the Institution of Mechanical Engineers on
March 4 (c/. 5.).

news FROM THE SECTIONS.

MANCHESTER.
^oiirth meeting of the session was held (

^ Textile Institute, Mr. J. AHi
^ Dr ^ y?*' attendance of about eighty.

diistrJni
‘ Crossley read a paper on *‘An 1

fcu«srwi
Association,*^ in which he d

its objects, its relation to other resear
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institutions, especially universities, and co-opera-
tive laboratories. Dr. Crossley contended that
underlying theory was the fundamental object of
research work and, applying this contention to the
research laboratory established at Didsbury by the
Cotton Re-search Association, said that it had been
decided that the work there should not be based
on previous industrial experience, but that investi-
gation of the single fibre should be the fundamental
object. Dr. Crossley also urged that the publica-
tion of all results is of the utmost importance.
Among the points brought out in the ifisciission

ivere the undesirability of reserving accommodation
for research at universities to particular firms;
that “ investigation ” was not necessarily
“research”; and that much so-called rule-of-
thumb work was essentially of a research character.

BRISTOL* AND SOUTH WALES.
At the meeting held in Bristol on January 6, Mr.

E. Walls presiding, Mr. C. E. Boucher read a
paper on “ Some Aspects of Chemical Work in
Pharmacy.”

Following a historical introduction, the lecturer
discussed the difBculties connected with prepara-
tion, standardisation, and preservation, selecting
opium as an example. He then outlined the trend
of modern pharmacy, and laid particular stress
upon the need for duty-free alcohol. The chair-
man also pressed the latter point, and spoke of the
debt that the chemist owes to the pharmacist.

The first meeting of the Section in Swansea was
held at the Royal Institution on January 7. Prof.
C. M. Thompson, of Cardiff^ presided, and mem-
bers of the South Wales Section of the Institute of

Chemistry were present by invitation.

In a paper on “ Coal,” Mr. C. A. Seyler out-
lined the development of its classification from the
earlier attempts of Begnault, in 1837, to the more
scientific methods now adopted, which are based on
the relative amounts of carbon and hydrogen in the
pure coal substance, and showed how well the re-
sults of these agreed with the data derived from the
study of the geological and geographical distri-
bution of the South Wales coalfield. He traced by
means of charts and maps the gradual changes from
the centres of anthracitisation outwards, showing
how the physical, chemical, and palaMibotanical
characters change concurrently with the changes in
carbon and hydrogen contents. The speaker
showed slides of present and fossil forms of Lyco-
pods and Sigillarias. compared these with a number
of photomicrographs in natural colours, and
pointed out the fossil structures therein.
The chairman announced that it was proposed to

hold two meetings in Swansea next session, pro-
vided papers colild be obtained from local members.

YORKSHIRE.
The second meeting of the session was held in

Leeds on January 17, with Dr. L. L. Lloyd in the
chair.

Mr. H. J. Hodsman described and exhibited a
new form of apparatus for sodium peroxide fusions,
which consists of an elongated steel crucible about
4 in. long by 1 in. in diameter and closed by a well-

fitting lid. The crucible ia%ncased in an outer steel

tube the cover of which slippyjwi with a bayonet
joint. In this apparatus the fusion of organic sub-
stances, especially fuels, can be carried out safely

and conveniently by simply heating the outer tube
in a biinsen fiame.

A short paper by Messrs. B. A. Burrell and G. W.
Douglas, entitled “ The Presence of Nitrates in the
Leaves of Trees Growing near a Picric Acid
Works,” was read by the latter. Damaged and un-
damaged leaves were examined by extracting with

cold water and estimating the nitrate content of
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the extract by the colorimetric method, using

brucine and oxalic acid.* ^e damaged leaves all

showed the presence of nitrate, the amount of

which varied from 0-05 to O’SS per cent, (expressed

as nitric acid), whilst the undamaged leaves from

the vicinity of the works and also from other

districts of Yorkshire showed no trace. It was

observed that beech trees were most susceptible to

the fumes.

At the conclusion of the meeting a burette-holder,

designed by Mr. F. Firth, was exhibi^. The

burette is held in a clip attached to a jointed arm

similar to an ordinary gas bracket, so that

be pulled forward when Te(iuired and pushed back

against the wall to leave the bench clear when not

in U66.

LIVERPOOL.

On December 17, Mr. P. G. Jackson read a paper

on “Boiler Feed Water—from the chemist^s point

of view,” in which he discussed the formation of

scale in boilers, corrosion of the iron or steel of

which they are constructed, of the brass or gun-

metal fittings, overheating, and priming or foam-

ing of the water. The various theories of cor-

rosion, the author believes, are almost all cor-

rect, hut the electrolytic theory is the only one

which, in many cases, can explain why corrosion

occurs at a particular point. Oxygen is difficult to

remove, and usually must be allowed to remain,

althou^ in some cases a small quantity of tannic

extract may be added; but as tannic acid is itself

corrosive, it should be neutralised with soda, and

then used only in small amount as the salt is readily

dissociated. Undue aeration of a feed water should

be carefully avoided. Corrosion due to oxygen and

carbon dioxide may usually be recognised by the

presence of gas bubbles on rough surfaces lying

more or less horizontally, and where the water cir-

culation is defective
;
in the latter case the pittings

are nearly circular in shape, sharply-defined, and

isolated. Much experience is necessary to infer

from an analysis whether the magnesium salts pre-

sent in a water are likeljr to cause corrosion. Mag-
nesium chloride and nitrate, if present in more
than very small quantities, are almost certain to

cause it,, unless sufficient calcium carbonate is pre-

sent to neutralise their action. Nitrates, when in

concentrated solution, cause trouble in boilers

working at, 'say, 150 lb. per sq. in. pressure; the

maximum permissible concentration should not ex-

ceed 100 grns. per gall. Iron and ammonium salts

are especially deleterious, but, in the author’s

opinion, sodium carbonate is not corrosive.

After discussing the control of feed-water sup-

plies with and without softening plant, Mr. Jackson

described boiler troubles due to “priming,” which

he classified into “ foaming ” and “ humping.”
Foaming occurs readily when either soapy matter or

certain colloidal organic substances are present in

the water, and is probably due to the presence of

large numbers of minute suspended particles acting

as nuclei for the formation of steam bubbles and
causing too rapid ebullition. Bumping may be

prevented or minimised by providing ample steam

space, excluding soapy water or saponifiable oils,

avoiding excessive concentration of saline constitu-

ents, and by excluding finely-divided organic or

mineral matter, and on or other suhstancee which
may form a scum on the surface of the water. Over-

heating of certain parts of the boiler frequently

occurs when the metal has become distorted or

bulged, ami is nearly always due to the presence

of oil in the scale; and it is therefore very im-

portant to exclude grease from the boilers. Oil

should he eliminated by chemical means; ordinary

softening treatment will remove it from a hard
water (with the precipitate), but for a soft water
alumino-ferric should he used.

MEETINGS OF OTHER SOCIETIES,

THE CHEMICAL SOCIETY.

In a lecture delivered to the Chemical Societj
jj

December last, Sir Robert Robertson, Director
of

Explosives Research, Research Department, Wool,

wich, described some recent work carried out there

on the “ Properties of Explosives.”

The lecture.embodied an attempt to correlate the

explosive properties of simple explosives with their

chemical composition and constitution.^ It

shown that the percentage of oxygen which was te-

quired to oxidise the combustible elements in the

explosive was intimately related to its properties,

and also that constitutional changes, such as the

arrangement of nitro-gronps in isomeric compouiijs

were responsible for differences in the effects pro-

duced. The properties considered were heat of

formation, heat of explosion and gases evolved,

chemical stability, sensitiveness to shock, rate of

detonation and pressure developed; and in each

case the description was prefaced by an account of

the most recent methods employed by the Research

Department, Woolwich, for determining the values.

In many cases quantitative results were obtained

which make it possible to measure the properties of

explosives in terms of definite physical units, in-

stead of by personal estimates of effect, as hitherto,

The influence of the heat of formation as well at

of the completeness of the oxygen balance was ijlus-

trated by a comparison of the thermal data given

by nitroglycerin, trinitrotoluene and trinitro-

phcnol, reference being made to a new set of values

for heat of formation of the most important nitro-

derivatives of benzene, toluene, phenol, and methyl-

aniline. Values for the heat of explosion, oh-

tained under conditions of standard density of load-

ing of the explosive in its containing envelope, were

quoted, and the similarity of trinitrotoluene and

trinitrophenol in this respect was traced to the

higher heat of formation caused by hydroxylation,

as compared with methylation, of benzene.

The factors influencing rate of decomposition

were discussed, and examples given of temperatun

coefficients. Variations in chemical stability were

illustrated by a table in which the rate of gas-

evolution from a number of explosives was com-

pared at a common temperature, and the influcEcs

traced of such factors as the introduction of nitro-

gronps, of methyl groups, and of the hydroxyl group

into the ring, the arrangement of the nitro-groups

in the compound, and the physical condition of the

explosive undergoing decomposition. The resist-

ance to decomposition by heat was in many cases

shown to run parallel with the ease with which the

explosive compounds can be hydrolysed. Values to

insensitiveness to shock were quoted for a numher

of explosives, and some effects noted of constitu-

tional arrangements, such as want of symmetry m

the disposition of nitro-gronps, conducing to

greater sensitiveness. The rates of detonation

under conditions of high density of loading wert

given for a few explosives.

The important principle, enunciated by the law

Prof. B. Hopkinson, concerning the measurement

of the pressure of a blow was illustrated by a uO'

scription of the work done on this quantitativo

method as applied to explosives. It consists cs-'cn-

tially in the separation of the momentum of ta

blow into pressure and time, of which the latter i

known. Attention was called to the ne^sity m

maintaining constant the density of loading of t

explosive and the thickness of its containing o

velope. Values illustrating these points, as well

the effect of certain constitutional arrangemW'

on the violence of the detonation ysr?
were also indications of the applicability ei

.

method to many problems in explosive researefl



Vol. XI., Xo. *•!
BEVIEW.

which the violence of the blow delivered has to be

‘“i‘^*thB*Moond part of the lecture the explosive

of the Amatols (mixtures of ammonium

and trinitrotoluene) were described. These

"’ivtuleftre put forward early in 1916 by the

Search Depaitment. Woolwich to m^t the

wtoM of trinitrotoluene, and ultimately were

“^fin enormous quantities for filling shells, bombs,

S other warlike appliances.

L Amatol 80:20 has its constituents nearly ad-

,„i„d for complete combustion, its heat of detona-

tion can be calculated, since the heats of formation

of the constituents and final products are known.

The values actually obtained for heat of explosion

and for gases evolved in the high-exploaive calori-

metric bomb were shown to be in very fair agree-

ment with the calculated quantities. The chemical

stability of these mixtures and the influence on

them of certain impurities were discussed, and the

values obtained for sensitiveness and rate of de-

tonation wero given. The application of the

pressure bar to the investigation of these mixtures

dearly showed that the ammonium nitrate is not to

be looked on as a diluent of the high explosive; it

is more than a convenient source of oxygen, being

itself an explosive.
,

The lecture, which contains many numerical

values for which the original must be consulted

(Chem. Soc. Trans., 119 (1921), p. 1), concluded with

a tribute to the enthusiasm of the scientific staff of

the Research Department, Woolwich.

At the meeting of the Society held on January 20,

Sir J. J. Dobhie announced the deaths of Sir

Lazarus Fletcher, head of the minerhl department
of the British Museum since 1878, of Mr. Charles

Simmonds (c/. p. of this issue), and of Mr.
8. A. Vasey, who directed the lancet laboratory

for twenty-eight years. The vacancies on the

Council, to be filled at the annual meeting in

March, were also announced.
The list of papers to be communicated contained

twenty items, of which the following were read in

abstract:—The formation of derivatives of tetra-

hydronaphthalene from y-phenyl fatty acids: G. A.

R. Kon and A. Stephenson. Quantitative reduction
by hydriodio acid of halogcnated malonyl deriva-
tives. Pt. I. : The amides of sym. dialkyl and aryl
substituted amides of mono- and di-bromomalonic
acid

: J. V, Backes, R. W. West, and M. A.
Whiteley. Dihydroxj;naphthaIdchydes : G. T.

Morgan and D. C. Vining. Researches on residual
affinity and co-ordination. Pt. III. : Reactions of
selenium and tellurium acetylacetones : G. T.
Morgan and H. D. K. Drew. Ortho-chlorodinitro-
tolucnes. Pt. II.: G. T. Morgan. The constitution
ofcatccliin. Pt. III.; Synthesis of acaoatechin : M.
Nierenstein. Chlorine overvoltages : E. Newbery.
The influence of mercury, sulphur, arsenic, and
zinc on the catalytic activity of platinum : E. B.
Maxted. The conditions underlying the formation
of imeaturated and of cyclic compounds from halo-
genated open-chain derivatives. Pt. I. : Products
derived from o-halogenated glutaric acids : C. K.
Ingold.

There will he an informal meeting of the Society
on February 3, following an ordinary scientific
meeting.

ROYAL PHOTOGRAPHIC SOCIETY.
At the meeting held on January II, arrangi

ay the Scientific and Technical Group, the prei
aent announced that the Society’s progress med
tad been awarded to Mr. F. F. Renwick for r

searches in the chemistry and physics of phot
graphy,

Mr. J. Rheinherg, in discussing “ Some Ne
irections for Photographic Research^” des
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chiefly with the variation of the physical proper-

ties of colloids which can be induced by such
factors as change of solvent light action in presence
of certain salts, etc. In liis own work the mort
important property which he had controlled in this

way was the permeability of colloidal membranes to

certain solvents; for example, films of gum arabic or

fish glue, sensitised with a ferric salt, became more
permeable, on exposure to light, to slightly acidi-

fied alcohol, thus allowing the extraction of dye
from an underlying collodion film. This property

was utilised in the manufacture of a mosaic colour

screen and also in preliminary experiments for the

production of graticules, not carried to completion

because of the discovery of the ‘
‘ grainlesa photo-

graphy ” method. He referred also to the advan-
tage of using methyl alcohol as a solvent for

pyroxylin, thus avoiding the objection to mixed!

ether and alcohol which by reason of their very

different rates of evaporation lead to irregular films

cn drying.
In the paper on “White Light Development,”

Mr. B. V. Storr gave a short account of the work
of Ltippo-Cramer on the reduction of light-sensitive-

ness of photographic emulsions produced by certain

substances. The desensitising action possessed by
developing solutions was found to vary consider-

ably w'ith different developers and to be greatest

with amidol in the absence of sulphite; further

experiments showed that the active desensitiser is

the oxidation product of the developer, and this

led to a search among dyes of similar composition

to the oxidation products. The most active dyes

discovered are those of the safranin class, a reduc-

tion of sensitiveness of as much ns 600-;-700 times

^ing obtained with phenosafranin. This property

is the basis of the process of white light develop-

ment, which was later demonstrated by Mr. Storr

and Mr. H. Flower by developing Special Rapid
and Panchromatic plates in white light, after a pre-

liminary bathing in a 1/5000 dye solution. The
dye used, of which samples were distributed

amongst the members of thewiciety, was not pheno-

safranin, but a closely allied substance with some
advantages in lesser staining and no tendency to

produce veil. Messrs. Ilford, Ltd., hope to place

this dye on the market very shortly, thus rendering

the process available for general use ia this

country.

INSTITUTION OF PETROLEUM
TECHNOLOGISTS.

At the meeting of the above Institution held on

January 18, a paper on “ The Carbonisation of

Lubricating Oils in Internal Combustion Engines,”

by Mr. F. H. Garner, of the Mellon Institute,

Pittsburgh, U.S.A., was read in the author’s

absence by Dr. W. R. Ormandy.
In this paper the author dealt with the cause of

carbonisation of lubricating oils in the cylinders of

high-speed internal combustion engines, and showed

that the suction stroke of the engine is the most

important of the whole cycle from the lubricating

jtand point, the leakage of oil from the crai^

chamber during this stroke being the origin of the

carbon deposits formed. The question of tests to

determine the tendency of an oil to carbonise under

such conditions was fully discussed, and a scries

of tests was given for carrying out these determin^

tions. The carbonisation is influen^ by the

amount of asphaltic resins present in the oils.

The method of determination of asphaltic resins

given bv the author was one based on that of

Rakusin (J. Rus. Phy. Chim. Soc., 1916, 48, 720)

in which the oil is mixed with animal charcoal.

The asphaltic resins arc adsorbed, and the free or

loosely combined oil is then extracted by jwtroleum

spirit, in which the adsorbed resins are insoluble;

the latter are then estimated by extraction with
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chloroform. Experimental work was carried out
on a series of lubricating oils from Texas and Penn^
sylrania crude petroleum, and it was found that:^

—

(a) Oils of similar distillation range have similar
evaporation losses at the- same temperature, irre-

spective of their origin; (b) there is a direct con-
nexion between the evaporation loss and Ae fire test
of an oil; (c) carbonisation, that is percentage of
asphaltenes formed, increases on heating much more
rapidly than the evaporation loss; (d) in similar
oils the resin content influences the extent of car-
bonisation at high temperatures and also the coke
value as determined by Conradson’a method. The
author stated that Conradson’a method is a better
criterion of the behaviour of the oil in the engine,
as regards the formation of carbon deposits, than
the carbonisation tests.

In the ensuing discussion, Mr. L. Archhutt stated
that in carrying out carbonisation tests be used a
large quantity of oil, heated it for 48 hrs.. and then
did comparative tests on viscosity and aciaity

; there
was a direct relationship between the results of
these tests and the behaviour of the oil in practice.

Mr. E. A. Evans expressed the opinion that the
question of carbonisation had hitherto been
approached from a wrong standpoint, viz., that
carbonisation was due to the decomposition of un-
saturated hydrocarbons; this assumption was open
to auction. He was at present investigating the
tendency of pure hydrocarbons to carbonise and
was obtaining very interesting results. Mr. H.
Barringer suggest^ that the carbonisation might
be due to extraneous hydrocarbons present in the
oil as now sold; and Mr. G. Pitt that oils should
be sold on their carbonisation values. Dr. R.
Lessing drew attention to the similarity of the
asphaltic bodies to those present in coal tar. Dr.
M. B. Blackler stated that he had had considerable
experience during the past few years in the treat-
ment of lubricating oils in order to obtain fully

saturated medicinal oils, and suggested that the
proportion of unsaturated hydrocarbons to satur-
ated hydrocarbons in the oil played a great part in
determining the carbonisation values.

Dr. W. R. Ormandy, in reply, mentioned that
the Diesel Engine Users^ Association had investi-

gate the carbonisation of fuel oils in Diesel
engines. In his opinion only coking tests gave re-

liable indications of the production of carbon in
internal coBibustion engines. The so-called carbon
in internal combustion engines was really not
carbon, but a highly polymerised hydrocarlxm or
Bsphalt.

SOCIETY OF GLASS TECHNOLOGY.
The fortieth meeting of the Society of Glass

Technology was held at the University, Sheffield,

on January 19, Dr. M. W. Travers presiding.

The first paper, which was read by Prof. W. E. 8.

Turner, was by John Currie on “The Rate of

Change of Glass Composition in a Tank Furnace
following a Change in the Batch Composition.”
The tank furnace in question had a deadweight
capacity of 106 tons, and was charged every 2 hours
during six working days by the addition of 30 cwt.

of hatch and 4 cwt. of cullet. As it was desired to

produce a bottle glass of lower melting point and
slower rate of setting, the batch was altered so as

to reduce the content of lime and alkali
;
and it

was found that nearly three months elapsed before

the composition of the glass produced was nearly
identical with that calculated from the new batch.
The following two papers were then presented

together by Prof. Turner :—(a) “ Problems arising

in Tank Furnace Practice through Shortage of Salt
Cake”: ”W. E. S. Turner; and (b) “The Relative
Advantages and Disadvantages of Limestone, Burnt
Lim^ and Slaked Lime as Batch Materials ”

: F.
W. Uodkin and W. E. S. Turner, (a) Various

substitutes for salt cake had been tried with
suc.

oess; in Some cases one-half to two-thirds had been
replaced by soda ash. Mr. Gelstharp, chemist

tn

the Pittsburgh Plate Glass Co., had reported
that

a good clear glass, having more than a certain limg

content, could not be made from a hatch in which
all the salt cake was replaced by soda ash. Amon;
the advantages claimed for soda ash wer6:-~(i)

was usually purer than salt cake; (2) a considcrahlv

greater proportion of its weight remained in the
glass

; {3) a soda-ash batch melts more readily than
a salt-cake hatch; (4) soda ash was usually trans-

ported more carefully by the railways
; and

(5)
had been stated that salt cake acted more corro.

sively on the refractory materials of the furnace

The relative prices of these two materials had, of

course, to he considered, (b) ^e effects of

atone, burnt lime, and slak^ lime had been tried

in both salt-cake and soda-ash batches and in &

hatch containing a mixture of these. The form of

the lime used had a considerable influence; but

other factors were also operative. The higher cost

of burnt lime was to some extent offset by the

elimination of organic matter, which acted as a

reducer in the tank and gave rise to glass of poor

colour; per contra, it was difficult to handle, and

it readily absorbed moisture and carbon dioxide.

The use of limestone made the batch more expen-

sive, but the gas it evolved helped to agitate the

glass and thus produce greater homogeneity.

CORRESPONDENCE.

THE PROPOSED NEW REGULATIONS FOE
CHEMICAL WORKS.

SiB,—The projected new regulations for chemical

works issued oy the Home Office (c/. J., 1920, 16 s)

are, as a whole, reasonable and progressive. They are

designed to protect the workman whilst following his

employment from poisonous and other deleterious

substances which advancing science has shown to be

inimical to his health, and at the same time to

compel employers to maintain such a reasonable

standard of “welfare” work and good hygienic

conditions of employment as the spirit of the tiin«

now regards as essential. Many of the details

however, will require adjustment or slight re-

wording. The regulations regarding rescue ap-

pliance, working in offensive places, change of

clothing, mess rooms and washing facilities, first-

aid and ambulance room, drinking-water supply

are all to the good, and their provision w ill necessi-

tate little or no expense to modern works, since

they are already installed in most of them;
provisions against poisoning by arseniurettea

hydrogen ere undoubtedly weloome.
The provision of bath accommodation (Regulation

No. has always been a disappointment to toe

progressive employer, as where installed, it ^
not been used to any extent by the worker, toe

provision for flooding and drenching with coin

water persons splash^ with dangerous corrosive

liquids (No. 16. (a) 1.) is new, but would appear w

be already covered by the provision of fire water-

Wckets throughout the works. Facilities for si

ting down (No. 21) will, no doubt, meet with co
•

siderable opposition, ae such provision can b®

readily abused.
, D

Regulation No. 29 prescribes that chlorate sa

be crystallised, ground, and packed in a ,

place set apart for the purpose, the floor

must be smooth, made of impervious and ^

bustible material, such as cement, and be

or sprinkled with water and swept daily.

(h) provides that all peraons employed m
a rooni^or space shall wear boote or over?
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metal in them, and woollen clothing,

,v,o1l not be removed from the works
which „„„„ which shall be washed daily

^c* “".L^aiSf'thoroughly dried before being worn
alter regulations are very severe and go

than experience has demonstrated to be

„ The washing or sprinkling with water

Jo reallv an additional source of danger
the greatest safeguard.

—daily sweeping is _

Revnlation No. 5, dealing wHh precautions to U
Taken against 6res, should be amended so as to

n»WB employers to summon workpeople before

magistrates for infringing the regnla^tions.—I am,

^'Manchester, January 11, 1921.

T. T. Best.

tary of the Society and a vice-president. I used to

chaff him about being like the Irishman, who was
“ never happy unless he was fighting ”

: and he
certainly “ built better than he Imew.” After him
I should name the late Mr. Thomas Tyrer, whom I

suggested would m.ake a good Metropolitan
Secretary (cf. his speech at Leeds, J., 1905, p. 722);
and Dr. Roscoe, who became the first President.

—

I am, Sir, etc.,

Douglas he L. Hebuan.
Manchester, January 11, 1921.

nniriN OF THE SOCIETY OF CHEMICAL
INDUSTRY.

gjjj —jka from time to time erroneous statements

are made concerning the locality and the circum-

.tprcea in which the Society of Chemical Industry

was founded, and as a little knowledge of the

Society’s origin may prove interesting and useful,

particularly to the younger generation of chemists,

I have pleasure in sending you the following few

recollections of those early days.

The Society of Chemical Industry, with its

“nearly 6000 members” and the beet Chemical

Journal in the world, grew indirectly out of the

Faraday Club, the members of which were chiefly

works chemists in St. Helens. The Faraday Gub
held its meetings usually at Mrs. Boothby’s, m
Lime Street, Liyerpool, occasionally in Widnes and

Warrington, and later on in the North-Western

Hotel, Liverpool. The Widnes men apparently

grew somewhat jealous of the success of the Fara-

day Club, and determined to have a bigger society

of their own. Mr. John Hargreaves ( a yonnger

brother of James Hargreaves of “ saltcake ” fame,

and of the Hargreaves-Bird electrolytic soda pro-

cess) accordingly sent out invitations to a meeting

to be presided over by Mr. James Muspratt (a

brother of E. K. Muspratt, the fifth President of

the Society), at the Ofiioers’ Room, Drill Hall,

Widnes. The Faraday Club members were invited

to this meeting; they attended in force and
managed to get the secretary (the late Mr. George
E. Davis) and treasurer (myself) and another
member appointed on the committee to draft the
rules for the new society. Mr. G. E. Davis sug-
gested that the Society should comprise the
chemists of Widnes, St. Helens, Runcorn, Cheshire,
and S.W. Lancashire. Somebody else—probably Mr.
James Muspratt—propo.sed that the next meeting
should be held in Manchester, and that Dr. (the
late Sir Henry) Roscoe be invited to preside.
At the Manchester meeting a good deal of dis-

cussion took place about the name of the Society,
many being in favour of making the engineering
side more prominent. Mr. G. E. Davis proposed
that the meetings be held alternately in London
and the provinces, and 1 suggested that the Society
should be co-extensive with the English-speaking
world, with branches or ” sections ” in the chief
chemical centres of England and America. This

name finally adopted was
Jho Society of Chemical Industry.” The first

genera meeting was held in London in 1881. in
rooms kindly lent by the Institution of Civil En-
gineers, and was preside over by Dr. Roscoe.

to f
^ to name those who worked hardest
ound the Society, I should certainly say Mr.

tbi.Ti' t™® of th® formation of

chemist at Messrs,

wards Alkali Worjw (after-

PERSONALIA.

Inspectors of Alkali Works and

Trudi*
editor and proprietor of the ChemicaJ

Journal). He was tlw Hon. Genewil Secre-

Sir James A. Walker has been nominated by the

Council of the Chemical Society to succeed Sir

James J. Dobbie as president.

Dr. J. N. Pring, reader in physical chemistry at

Manchester University, has been appointed head
of the physical chemistry branch of the research

department at Woolwich Arsenal.

The Perkin Medal for 1921 has been awarded by

the American Section of the Society of Chemical In-

dustry to Dr. W. R. IVhitney, director of the

research laboratoi'ies of the General Electric Co.

The following appointments have been made by

the Secretary for Mines:—Chief Inspector of

Mines, Mr. T. H. Mottram; Deputy Chief In-

spector, Mr. H. Walker; Divisional Inspector of

Mines, Mr. J. Masterton; Senior Inspector, Mr
B. H. Fraser.

The following have been elected officers of the

Council of the American Chemical Society for

1921: President, Prof. Edgar F. Smith; Directors,

Messrs. G. D. Eosengarten and H. P. Talbot; Coun-

cillors, Messrs. H. E. How’c, C. L. Alsberg, Allen

Rogers, and Lauder W. Jones.

Dr. F. G. Cottrell has re.signed the directorship

of the Bureau of Mines and has become chairman

of the Division of Chemistry and Chemical Techno-

logy of the International Research Council.

post at the Bureau of Mines has been filled by lIio

appointment of Mr. H. Foster Bain, mining

engineer, and formerly assistant director of tnu

Bureau.

The John Frits gold medal has been awarded to

Sir Robert Hadficld for his invention of nsanganese

steel. The medal was first given in 1902, in honour

of Mr. .John Fritz, iroiima.ster, of Bethlehem,

Pennsylvania, and the award iff made by a com-

mittee representing the leading American societies

of civil, mechanical, metallurgical, and electrical

engineers.

Dr Henrv Peile, late chairman of the Newcastle

Section of this Society and chairman of the New-

castle Alloy Co.. Ltd., has been appointed a Com-

nmnder of the Order of the British Empire

(C B E ) for seryice.s rendered in connexion with

the war. The same honour has been conferred upon

Major Sir Douglas Mawson, Head of the Explosives

and Chemical Section, Foreign Trade Department.

““AVe regret to record the death, on January 15,

from sudden heart seizure, of Mr. Charles Sim-

monds, who had served for many years in the

Government Laboratory, where he was recenUy

promoted to the grade of Superintending Analyst.

Mr. Simnionds was a chemist of wide experience;

serving in the Crown Contracts branch of the

Laboratory, he was specially engaged firet on steel

(in connexion with the old Steel Rails CommitteJ

and then on pottery glazes. More recently he had

been working on the industrial uses of alcohol,

and his work on this subject was published about a

year ago, and reviewed in these columns (cf. J.,

1920, 46 b).
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NEWS AND NOTES.

FRANCE.
Induftrial Notes.—Chemical /ndusfry.-^-Owing to

German competition and a general lull in demand,

the situation in the chemical market remains M-
satisfactory, and prices in general are falling

slowly. Heavy chemicals are not materially

affected by the present slump, but there are very

few inquiries for special products used in dyeing

and bleaching, and for textiles, soap, rubber, and
plastic materials. Whereas France formerly ob-

tained heavy chemicals from Germany, she is now
sending them to that country and buying finished

products instead. French buyers are obtaining in-

dispensable chemicals from Germany rather than

England, and the Government has been criticised

on this account. The production of calcium

oarbide is still insufficient, but is to be increased by

the erection of a new factory near Ugines, where

32,000 h.-p. is available from the waterfalls of the

Horon; the electric steelworks “Paul Girod ’’ is

undertaking its establishment.

Minerals and Fertilisers.—The exportation of

bauxite, hitherto prohibited, is now allowed to a

limited extent to England and America, on pay-

ment of a duty of 25 per cent, ad valorem, the

object being to improve the rate of exchange.

Florida phosphate has reappeared on the French

market, doubtless owing to the fall in freights. In

some quarters it is held very strongly that such

foreign material ought not to be imported, and

that France should derive supplies from her own
North African colonies; yet some superphosphate

works have had to close down from shortage of raw
material. The tardy development of the pho|sphate

beds in Algeria and Tunisia is variously aseril^d to

shortage of freight, of labour, and lack of railway

material, but the true cause- is probably lack of

organisation at the mines. An agreement has been

made to supply Italy with 500,000 tons of phosphate

yearly in return for 8000 t. of pyrites and a certain

amount of labour.

Opinion in Alsace is against the Government
scheme for working the potash deposits, by which
exploitation would be carried out by four com-
panies; it is held that the State should do the

work, that all the employees engaged in the in-

dustry should have a share in the profits, and that

farmers should be granted priority in regard to

supply and favoured terms as regards prices. Such
concentration, it is thought, would bo the best

means of fighting German competition, which is

expected to become very severe.

It is reported that petroleum fields have been

discovered close to the French frontier in Spanish

Morocco.
Metallurgy .—The general situation in 1920 was

little better than that during the last six months of

1919; the same factors—shortage and high price of

coal, transport difficulties, and high railway rates

—continued to impede production, and hence the

rolling mills were unable to quote definite prices or

dates of delivery. The steelworks outside the in-

vaded area have attained 70 per cent, of tfceir

pre-war monthly output, hut the restored Lorraine

works only 41'1 per cent. The total production of

steel during the first six months of 1920 was

1,204,701 tons, and that of pig-iron 1,358,856 t., in-

cluding 1,325,937 t. made in the blast furnace and
32.919 t. in the electric furnace.

'The Comite des Forges de France, on the occasion

of its fiftiefii anniversary, has published an in-

teresting work on “ La Sidemrgie Francaise,” in

which, among other points, the prospects of the

French iron and steel industry are discussed. It

is estimated that when the devastated works of

northern and eastern France are in full working

order the French production, including that of th.
Saar district, will be 11 million tons of pig-ironm
10'4 million tons of steel, or, in the event of^
Saar district being restored to Germany m
years’ time, 9'4 million tons of pig-iron ani 5.1

million tons of steel. In 1913 production and con
sumption were approximately equal, viz, j.j

million tons of pig-iron and 4'8 million tons of stoej

As Lorraine and the Saar do not absorb their o»«
production, it follows that after pre-war condition

have been established and the wants of the deras-

tated areas fully met, there will be a good surplj,

available for exportation.

At the moment German competition in the metal,

lurgical market is very active, and quotations
froij'

Germany are frequently 50-^70 per cent, below the

French. The reduction in the price of metal,

lurgical coke from 175 to 136 francs per ton will

enable French producers to bring their prices mote

into line with those of their competitors, although

the latter have a decided advantage as regards

price of coal and labour.

BRITISH INDIA.

Fermentation Industries.—In India, as in other

countries, attention is being directed to the possi-

bility of producing alcohol for power purposes, onj

the Bombay Government proposes to erect an sj.

perimental distillery. As it is, of course, unde-

sirable to use foodstuffs for this purpose, the choir*

of raw materials is considerably restricted,

Alcohol for burning and for industrial purposes laj

been manufactured on a considerable scale from tht

mahua (or motca) flower, which contains a largo

proportion of Isevulose, but the supply of tBi

material is not very great, and the cost of collection

would become serious if the scale were enlarged.

The possibility is being considered of obtainiig

alcohol from the rice straw and husk which are

available in large quantities in Burma, and

especially at Rangoon, where the principal rice

mills are situated.

At Nasik, in Western India, a Govermnent

factory of considerable size has been erected for the

manufacture of butyl alcohol and acetone hv the

Weizmann process. Nasik was selected as the

locality because it is a good centre for malm ie

spite of the fact that mabua had never been used

for this process. It has now been found that Ihf

most advantageous raw material is low-grade rice,

unfit for human consumption, from the Eangmn

rice mills. This is now being utilised will

technical success, but it is doubtful whether a com-

mercial success can be achieved because the cost of

the factory was very high.

CANADA.
Glass Production.—The Canadian Libby OivoM

Sheet Glass Co., Ltd., is about to erect a plant m

Hamilton, Ontario, with a capacity equivalent to

65 per cent, of the total Canadian importations 01

sheet glass. All the raw materials will be of Can|

dian origin, e.g., soda ash from Amherstbiirg, »
cake from Hamilton, and silica from Cayuga, e®

It is proposed to erect another plant to suppLv t

Western Provinces.

—

{Ch. of Comm. J .,
IFc. - j

1920.)

Maple Sngar.—The maple sugar industry b"® .®

'

panded considerably during recent years,

farly in Quebec, where the production in I"**','!-

about 13,393 long tons, as against 4911 t. m
Similarly, the output in Ontario was 3125

pared with an average for previous years 0 '

in Nova Scotia and New Brunswick, the only 0

provinces producing maple sugar, the pr™®
was, roughly, 223 t. The exports of m^Pj® yj.,
also show an increase, the total in 1919--39

1788 t., which compares with 663 t. in 1914"

(Offieiai.)
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nucovery of Silver.—It is reported that extensive

1 ftf silver have been diecovered near Keno
Yukon territory, and it is hoped that

Isnloitation will compensate for the declining

auction of gold,—{Offictal.)
their

pro'

UNITED STATES.

265*2 t. (1368,582) to 452*7 t. (|530,285); it is con-
sidered unlikely that natural indigo will be able to
compete with the synthetic product. Owing to the
need of statistical data concerning the foreign
trade in coal-tar colours, a new import classification
has been drawn up which takes effect as from
January 1, 1921.—(Bd. of Trade J., Dec. 9. 1920.)

The Dye Industry and the tongworth BiU.—Dye

nfacturers in the United States have had to face

^^s?milar crisis to that which recently threatened

British manufacturers, and they are looking for-

ward to the speedy enactment of the Longworth

Bill which passed the House of Representatives in

'^Dtember, 1919, but has since been held up by the

Senate The Bill provides that only such dyes

hall be imported as are not made in the country

‘ in adequate quantity, of good quality, and at

•easonable prices.” It was primarily intended that

he Act should be administered through a joint com-

nittee of prcklucers and consumers, hut it was sub-

icquently decided to entrust this w’ork to the Tariff

Commission. After conferences between this Com-

nission and the Senate Committee on Finance, it

vas agreed to publish a list of dyes which might be

mported in order to avoid inconvenience to the

ionsumer. The Senate Committee reduced the

ligher tariff rates proposed in the Bill, thus making
he embargo less rigorous, and in this amended
orra it recommended the Senate to adopt the

neasure. However, when the Bill came before the

ienate last spring it was “talked out” by its

)pponent3.

The American Chemical Society has issued a

)ulletin urging strongly that the Bill be considered

ind passed without delay. Among the arguments
idvanced arc, (1) a self-contained and independent
iye industry is a strong weapon for national

lefence; (2) large quantities of German dyes are

low coming on the American markets; (3) the de-
velopment of the home industry is being crippled

)y the uncertainty of legislation
;
projected exten-

lions of plant have been postponed, research staffs

•educed, and much of the capital invested in labora-
ory plants and apparatus ($100,000,000) remains
inremunerative. Further procrastination is eon-
lemned not only by the large dye firms, hut also by
he small manufacturers, on behalf of whom it was
leclared in the Senate that they would be the first

;o go under in the price war which would ensue if

idequate legislation were not enacted. The home
lye industry is now able to meet 85 per cent, of the
leeds of the country; the remaining 15 per cent,
ncludes the special dyes which only a fully deve-
oped industry can be expected to produce.

The Dye Industry in 1919-20.—According to a
report issued by the Bureau of Foreign and
Domestic Commerce, the United States now pos-
j^ses a dyo industry capable of meeting all home
iemands. The tendency to consolidate American
lye enterprises has not only increased consumption
)ut also developed foreign trade. The value of me

exported during the year ended June
$17,130,397, represented an increase

oa per cent, over that of the previous year. Im-

nco X
^V^arin and alizarin dyes amounted ro

410 nS?.
compart with 5*3 t., valued

t $io,286, in 1918-19, practically all of which was
enved from the United Kingdom; it is reported,

of the largest American makers

rif
certain alizarin colours. Imports

r*9 7so^n coal-tar dyes rose from 863*4 t.

f
t. (13,775,216), or an increase

as
Switzerland has replaced Germany

kliA TT
^urce of imported coal-tar colours;

Ifinq OQQ • supplied 275*3 t., w’orth

[Qon t’
249*1 t., worth $567,258, in

144 -fi f
natural indigo declined from

1^0 1919 to 56*5 t. ($166,332) in
’ t that of synthetic indigo increaa^ from

Sodium Compounds in 1919,—The total production
of manufactured sodium compounds was 9,393,749
short tons, valued at $121,204,219 in 1919, com-
pared with 10,199,493 t., worth $142,788,535, in
1918. Of sodium salts derived from natural sources
7,093,138 t. was produced in 1919, against 7,262,797
t. in the previous year. Imported sodium salts
showed a very great decrease, viz., 522,356 tons,
compared with 2,111,725 t. in 1918, but imports of
sodium cyanide, ferrocyanide, and sulphide notably
increased.

^
The exports, valued at $18,546,420,

consisted chiefly of common salt (119,416 1.), caustic
soda (82,118 t.), soda a.sh (50,481 t.), washing soda
(5,563 t.), and sodium silicate (12,150 t.); those of
wda ash decreased greatly, but that of caustic soda
increased. The substitution of sodium compounds
for potassium compounds, initiated during the war,
continued during 1919.

Production of sodium and sodium compounds in the
United States in 1919.*

QiiAiitity

Short tone
Sodiom acetate 2429
Sodium benaoate 126
Sodium bicarbooate 154,962
Sodium bichromate 26,526
Sodium bisulphite and sulphite 11,849
Sodium bromide 499
Sodium oarbooale^

Soda ash 981,054
Monohydrate and sesqulcarboDaie SO,796
Sal soda 80,090

Sodium chlorate and sodium perborate 1210
Sodium chloride

—

Salt in brine 2,809,000
Bock salt 1,637,300
Evaporated salt 2,618,^

Sodium citrate, tartrate, bitartrate 33
Sodium cyanide, peroxide, iodate . . . . . . 9148
Sodium ferrocyanide 8437
Sodium fluoride, acid sodium flnoride, sodium fluosilicate 811
Sodium hydroxide (caustic soda) .* . . 855 466
Sodium iodide 12
Sodium nitrate (reflned) 8040
Sodium nitrite . . 676
Sodium phosphate (including all sodium phosphates) . . 14,760
Sodium silicate 800,138
Sodium sulpliate

—

Salt cake 184,685
Glauber's salt . . 42,087
b'itre cake .. .. 88,402

Sodium sulphide . . . . 45,448

Sodium tetraborate (borax) 28,518
Sodium thiosulphate (hyposulphite) 32,212

IjUscellaneous sodium compounds 841

Total . . 9,393,749

* For production in 1917 and 1918 cf. J., 1920. 8*.

In the above returns the production of sodium
cyanide is combined with that of peroxide and
iodate in order not to reveal the production of in-

dividual firms. Sodium cyanide is now being sup-

planted by a product, presumably calcium cyanide,

made by heating calcium cyanamide with salt to a

high temperature and quickly cooling the melt. The
reaction is conducted continuously in electric fur-

naces with conducting hearth and a single sus-

pended electrode ; it is used directly in the extrac-

tion of gold and silver and for making sodium

ferrocyanide and hydrocyanic acid.

The production of caustic soda given in the table

does not include that made in soap works. Many
pnlp and paper mills also make caustic soda for

their own use.

—

(JJ.S. Geol. Surv,, Nov. 16, 1920.)

Foadstufl Preservation with Condiments,—The Glass

Container Association of America has published a
monograph by K. G. Bitting on the “ Effect of

Certain Agents on the Development of Some
Moulds,” in which the observations of some fifteen
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years are recorded. The work has special reference

to the use of spices or other condiments as preserya-

tives for foodstuffs, and in addition to containing

numerous tables, it is profusely illustrated with

photomicrographs showing the effect of many

materials upon typical moulds.

New Use for Mercory.—The utilisation of mercnry

vapour for the production of power is being in-

vestigated in the United States, the obiect being to

increase the range of temperature through which

the heat from the fuel may be converted into power

The mercury is vaporised in a special boiler at about

10 lb. gauge pressure and used to drive a turbine.

The exhaust from this turbine is condensed in a

form of surface condenser which produc^ steam

from the cooling water, and the steam is utilised to

drive another turbine, the condensed steam in this

case being used as cooling water for the mercury

condenser. It ie claimed that the use of this device

in a modern power station would increase the

capacity by about 60 per cent., while increasing the

fnel consumption by only 15 per cent., and trials

with over a 1000 k.w. on the mercnry turbine are

stated to have fully realised the economies pre-

dicted.—{Poiper, Ocf. 27, 1920.)

SOUTH AFRICA.

Mineral Output in 1919.—The Annual Report of the

Secretary for Mines and Industries, 1919, ‘''®

mineral production for that year and for 1918 as

follows ;
—

1919. 1918.

Tona. Toma.

10,266.136 . . 9.877.326

4.865.319 6.874,859

1.630,168 2.206.042

32.000 99.055

8,120 17.785

756,000 161.600

155,000 544,250

*4.469 18.880

8,932,077 3.674.058

178,587 3.875,526

85.611 78.974

5.532,234 4,630.000

1.024,000 832.500

2.951 5.089

239,809 735.556

52,050 764.340

756,750 670.250

inoe oz. fine oz.

8.331,651-142 .. 8.418.379-029

891,303 635 , . 877.522-147

Carata. Carata.

2.588.01706 .. 2.637.860 16

Coal
Copper
Tin
AnUmony
Aneoic .

.

Lead . •

Kanganeae
Tongaten
Aabeatoa
CoTondam
Graphite
Iron pyrites

Hagnwte
Mica
Mineral paints .

.

Soda
Talc

Gold
Silver

Piamonds 4 .

•Mostly contained in other ores.

The low-grade gold mines on the Rand are stated

to be in a serious position, and labour troubles are

reducing the output of the more productive pro-

perties. Attention is now being concentrated on

base metals and minerals, such as iron ores,

asbestos, corundum, mioa, and, to a les^r extent,

salt lime, gypsum, soda, magnesite, and graphite.

—{Bd. of Trade J., Jan. 6, 1921.)

JAPAN.

The Dye Industry.-The U.S. Bureau of Foreign

and Domestic Commerce has received information

from Tokyo to the effect that the Japanese _dye

industry cannot compete with German or American

manufacturers, even with the help of the new

import duty of 35 per cent., owing to lack of tech-

nical skill in their production and of » home supply

of intermediates.

—

{U.S. Coin. Rep., Nov. 23, 1920.)

Imports ot DyestnBs In 1920.—Since the end of the

war the new Japanese dyestuffs industry has

suffered to such an extent from the revi^l of

European competition, that in March, 1920, /2

works, or 65 per cent, of the whole industry, had

to close down. Concurrently the

4ye8 rose from tons in January to 262 1. in May,

and fell during the indnstrial crisis in June to

166 t., the total for the six months ended June,

1920, being 1025 t., as^gainst 226 t. in the sarao

period of 1916. The imports of European
and

American dyestuffs have steadily increased
since

1916, although there was a large decrease in igjy

The average price of dyestuffs in Japan in 19^

was 4-75 yen per kin (93. 8id. per T32 lb. at pa,

value).—(Z. angew. Chem., Dec. 24, 1920.)

AUSTRALIA.

The Iron-Ore Depostts at Ysmpl Sound, 'Wesfen

Australia.—The Queensland Minister for Miim

announces that his Government h^ dwided
to

exercise the option of purchase which it holds oyer

the vast iron-ore deposits in Cockatoo Island

Yampi Sound (c/. J., 1920, 218 n), with a riew
||

establishing State iron and steel works in Queem.

land. The Minister stated that the opinion of tin

manager of Messrs. Armstrong, Whitworth and ft,

(Mr. Cooper) was that the manufacture of stiel

from ore as rich as that at Yampi would bs ej.

tremely easy.

—

{Official.)

Gold Mining, etc., in Western Austrslis.—Tho Lj,

perial Mineral Resources Bureau reports a nuts,

worthy development on the abandoned Gold®

Dream lease, about one mile north of Hannjil

Reward mine, Western Australia. An aurifetoa

lode has been struck and driven on for 60 ft. ora

an average width of 2 ft. 6 in., and a trial crc4

ing gave 95 oz. of gold from 88 tons of rock, ffiti

6 dwt per ton in the sands.

The production of gold at State Batteries sits

the date of inception to August 31, 1920, has noi

reached a total value of £6,230,839, made ups

follows : —Tons of ore milled. 1,266,431-69 •prodiit.

tion by amalgamation £4,379,655-52 ;
by sands ir»

ment £634,354-64; by slimes treatment £20 7,475-1;;

and by residues £9353 37. In addition, the Shli

tin-treatment plants have produced by black tu

£92,120-93, and by residues treatment i5l2'SS

making a total mineral value from all sourceiil

£5,323,532-25.

GENERAL.
Research in the Brewing Industry.—An editorial ii

the current issue of the Journal of the InstitmD!

Brewing expresses regret that the activity in bw

ing research which marked the halcyon aas!«

O’Sullivan, Horace and Adrian Brown, neioi,

and Morris, has not been sustained in recent JW

and ascribes the lack of progress mainly to ttaa

strictive inffuence of State supervision. Itc

»

that the brewing and distiUing Industrie! a«

valuable sources of revenue to the State hani^

initiative, stereotypes processes, and fosters m

piricism at the expense of scientihc advance l»

Amylo process of alcohol production, for ex [*

is not permitted in this country because of a st>

tory reflation which prescribes that the str#

of distillers’ worts before fermentation raus

ascertained by the saccharometer, a method »»

is not practicable in the process named.
^

In order to promote and develop organised

search, the Institute of Brewing has 1
comprehensive scheme, and has

a capital sum which will allow of Por aW®

being devoted to this purpose. -a

the breeding and cultivation of hops bar
^

undertaken at the .
South-Extern AgriCT

^
College at Wye and at the Mailing I "-uit W*

Station, whilst experiments on the drying o r

and on the effect of manorial treatment on
ana on uno eucci; .„sn

growth have been made possible by wf, j

of private donors.

searches Prof. F. L. Pyman, at the Man ^
CoUege of Technology, is to lyestigate too*

stituents of the hop which determine its

tive and antiseptic propertiw; and worK oi

is also to he taken in hand. Arrangements^

.

been made for the investigation of the s

of various species of oak for cask-maKing
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being no longer avniWbJe) at the Im-

Seen South ^nsington, where Prof,

rlf sSryver Prof. P. Groom wiU atUch the
* M m from the chemical and botanical sidee re-
prowem

Institute has also made due pro-
spective y. encouragement of research by in-

dividual private workers.

The Science of Nutrition.—The Huxley Lecture de-

, !ri hv Prof Gowland Hopkins at Charing

Prnss Hospital Medical School on November

tuOO was devoted to a review of the striking modi-

fications which the theories of animal nutrition

Save undergone during the last twenty years.

At the close of last century the problems of

liiiman nutrition were being more and more re-

garded from the standpoint of energetics, and

dietaries were usually considered solely on the basis

nf nitrogen content and calorific value. Although

it is true that many of the foundations of the

Bcience of nutrition were laid by investigators who

regirded the problems they attacked in this

imanuer, there was a tendency on the part of many

to carry this conception too far and to neglect the

influence of other factors. Ruhner, to whom we

one so much of our knowledge of the energy re-

Quirements of the animal body, was led away in

this manner, and gradually developed a theory

which disregarded, in one sense, the significance of

the chemical composition of the diet and the

material changes which occur in the body, and

zavG sole prominence to the calorific values of the

xmstituent foodstuffs. The law of Isodynamic

Equivalence, propounded by Rubner, states that

;he living tissues demand energy alone, and from

lis works one infers that considerations of energy

‘xchange are alone adequate to explain such

jhenomena as growth^ body size, and length of

It does not require a very deep examination

his views to show how misleading they may be,

jid, indeed, have been. If fat and carbohydrate

,re ink'rchangeable as sources of energy for the

.nimal tissues, as follows from Rubner’s law, it

thould he possible to derive the whole energy supply

om a dietary of fat. Such an extreme case is one of

je many examples where the theory fails, for it is

ell known that such a diet causes a definite break-
own in the internal metabolism of the body with

! production of the abnormal condition known
ketosis.

Closely following the theories of Rubner we have
^e system of nutrition introduced by Prof, von

irquet, of Vienna, who evaluates dietaries in

rms of a unit called the “ Nem,” which is the
lergy supplied by the combustion of the con-
ituents of 1 c.c. of milk. Hero we have a
actical system in which the chemical details
the diet are disregarded, and yet one which
being employed on a large scale to-day in
ntra! Europe in the organisation of the relief
>ding of nearly a quarter of a million children in
ienna on Iwhalf of the Red Cross organisation,
ich systems as these are now being vigorously
tacked by investigators, mainly of the English-
leaking races, who hold that the chemical coraposi-
ion of the diet is as important as the calorific
itake. It is now established that the character o<
te protein supply is all important to the aniin.Tl

that the biological value of the proteins
show wide variations, which can be traced to

of certain indispensable amino-acids,
'irther, the discovery of the vitamins and recent

wonderfully interesting field of re-

[av f
^omonstrated that nutrition and health

ij ^^on when an animal is consuming a
' ry adequate as regards protein, calories, and

supplies of these unidentified
facers are present, Rubner and hi

regard energy supply as th^ ^iKiiting factor in nutrition, hut it

the one
must

now he recognised that there are many factors
which may act in this manner. In this country and
America there remain few who do not acknowledge
this to be true, but in Central Europe the older
theories still hold their ground. They are, how-
ever, being attacked in a manner that promises to
demonstrate their inaccuracy. Dr. Harriette
Chick and Dr. Elsie Dalyell, under the auspices of
the Lister Institute and the Medical Research
Council, are now in Vienna, where in two adjacent
wards of the hospital of von Pirquet the new
theories are being tested against the “Nem*’
system under rigidly controlled parallel conditions.
As Prof. Hopkins remarked, “ the enterprise is

unique in iU occasion, in its international character
and in the high qualifications of th(^ who are con-
ducting it.” One cannot help foreseeing that this

experiment will show how important to practical
medicine are recent advances in the science of

nutrition.
'

The Sweetness of Saccharin.—The sweetening
powers of saccharin and of its hydrated sodium salt
are conventionally accepted at the fixed values of

550 and 4‘ia), respectively, compared with that of
refined beet sugar, but recent investigations by
Prof. Th. .Paul have shown that the sweetness is de-
pendent upon the concentration of the saccharin
solution tested; it increases at a slower rate than
the concentration. Thus the sweetness of the
sodium salt (in concentrations corresponding to
2—10 per cent, sugar solution) was found to vary
between 200—700 times that of sugar, and not to be
420 times, as generally accepted. It was also found
that.tbe sweetness of an aqueous solution containing
saccharin and other artificial sweetening agents was
approximately equal to the sum of the sweetening
powers of the constituents. These results should
assist those concerned in estimating the amount of

sweetening agent required for any particular food-

stuff.

—

(Schweiz. Chem,~Z., Nov. 30, 1920.)

Proposed Drug Monopoly in Sweden.—There are
grounds for believing that the Swedish Government
intends to create a monopoly in the manufacture of

pharmaceutical preparations, and possibly also to

nationalise the whole industry. According to the
present law, the manufacture of medicinal prepara-
tions by druggists is restricted to that of certain
articles, but in recent years almost all descriptions

h.ave been manufactured in a large number of

private lahor.itories, and effective control has been
completely lacking. It is provisionally planned that

a new central institution shall take over all existing

privately-owned works, but that individual

pharmacists shall be free to manufacture for them-
selvw or to purchase from the institution. Owing,
however, to the superior economy of large-scale

production, it is considered certain that in nearly

every case druggists will be driven to adopt the

latter course. The institution mentioned will be
established by a new subsidiary company of the
Wine and Spirit Central Organisation in Stock-

holm, which will have a capital of 5 million kronor

(£281,250 at par), and every Swedish pharmacist

will be summoned to take shares, the Central
Organisation retaining a majority. The works of

the A.B. Astras Fiibriker in Soderfalje will then be
acquired and manufacture proceeded with. Finally,

an opportunity will be given to the State to acquire

a controlling interest in the undertaking.“-(Cficni.

Ind., Nor. 17, 1920.)

The Porcelain Industry In Norway.—All porcelain

used in Norway for technical purposes formerly

came from Germany, but war conditions gave the

spur to the development of a home industry-. The
Norsk Teknisk Porzelansfabrik, Frederikstad, is

now in a position to supply technical porcelain ware
in great variety, more particularly electrical in-

sulating ware, and to hold its own against foreign

competition. The company was form^ during the
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war, began to produce regularly in November, 1919,

and now commands a capital of 11 million kronor

(about £62,000 at par). Norwegian felspar ^d
quartz, and German kaolin are the raw materials

employed, and as the factory has ready access to

the harbour, transport arrangements are very

favourable. It is candidly admitted in Norway that

the installation and manufacture would have been

impossible but for the help of German technologists

and workpeople, who have been employed since the

beginning. German labour is used for all difficult

work, and the technical director is a German who

for a long time held a prominent position in a lead-

ing German factory.

—

(Z. angew. ChcM.y Dec. 10,

1920.)

Cost ol a German Degree Course In Chemistry—The

present cost of a four-year course (eight semesters)

in chemistry is estimated to be about 6000 marks

(about £300 at par, now £22—27), exclusive of

the cost of materials required for the “ Doktorarb-

eit,” and of the fees payable upon graduation (500

mk.). The cost is distributed as follows:—First

semester, lectures 250 mk., books 200 mk.
;
seimnd

semester, lectures 250 mk., books 100 mk.
;
third

semester, qualitative analysis, practical physics,

etc., 400 mk., materials 450 mk.
;
fourth semester,

qualitative and quantitative analysis, practical

physics, etc., 400 mk., books 100 mk., materials

400 mk.
;

fifth semester, quantitative analysis,

special and general lectures, organic preparations,

350 mk., books 150 mk., materials 7(K> mk.
;
sixth

semester, organic chemistry 350 mk, books lOO mk.,

materials 700 mk. ;
seventh semester, “ Doktor-

arbeit,” roughly .300 mk.
;
eighth semester, 300 mk.

liius the cost of University fees is about 2600 mk.,

books 650 mk., and chemicals, apparatus, etc., 2250

mk.

—

(fihem.-Z., Nov. 13, 1920.)

Chromium Ore iu Russia.—The chief deposits of

chromium ore in Russia are on the eastern slopes

of the Ural mountains, and although little is known
about them, their large number and their proximity

to metallurgical centres should lead to development

when conditions permit. There are no data avail-

able concerning production, but it is known that

ore has b^n obtained from 20 or 30 smaE mines by

means of primitive methods. Chromium ore is

stated to occur in abundance on the north-east

shores of Lake Koktcha, Government of Erivan,

Transcaucasia, and also along the (Jazimur River,

near the Kultuminsk silver-lead mines in Trans-

baikalia.

—

(JJ.S. Com. 'Rep., Sept. 20, 1920.)

Possible Sources ol Wood-Pulp iu Chile.—The
utilisation of the timber resources of Chile should

receive increased attention as the more accessible

wood-pulp material ceases to be available. Analysis

of certain woods and reeds by the soda process has

given the following results :
—Olivillo gave 38 per

cent, of a dark pulp, difficult to bleach, but
quite suitable in its unbleached state for the
manufacture of wrappings. The average len^h
of the fibre was 2'15 mm., and a sheet 0’0044 in.

thick showed a bursting strength of 23 lb.

per sq. in. Coigue yielded 42 per cent, of a pulp
readily bleached; the fibres were short (0'86 mm.),
but in conjunction with sulphite pulp it could be
used for the production of printing. Lingue
closely resembles Coigue, but gives slightly longer

fibres (ITl mm.). QuiUa.—This reed occurs abun-
dantly and can be harvested annually; it gave a
pinkish-coloured pulp with an average length of

fibre of 2'22 mm., and could be used unbleached for

newsprint. The bleached pulp could be used with-
out the addition of sulphite pulp for the production
of light printings. There are other woods said to

be equally well or better suited for pulp-making,
such as the Arancanian pine, which grows abun-
dantly and rapidly and gives a dark-coloured pulp,
with an average fibre length of 2'36 nun.—(17.S.
Com, Rep., Get. 22, 1920

REPORT.

Report on the Trade, Industry and Finaxcij,

Morocco. Department of Overseas
Troijf

London: E.M. Stationery Office. 1920.

975. Is.]

The French Protectorate of Morocco
tj,

numerous natural resources, many of whicli
art

either unutilised or are being developed on an es.

perimental scale. Industry is now devclopio,

freely under conditions closely resembling thos

which existed before the war, and, with the exce[i.

tion of certain agricultural produce, the export

trade is unfettered by restrictions. The mineral

resources are still undeveloped, but important
oil.

fields and phosphate beds will probably be exploiter;

in the near future. Industrial development,

hitherto very backward, has made rapid stride

since 1914; factories have been erected for th

manufacture or preparation of cement, lime,

palmetto-palm fibre, meat and other foods, as »tli

as flax-spinning and olive-oil mills, electrical porer

stations, and a large modern slaughter-house mti

by-products factory. Progress is reported in the

cultivation of flax, and prospects of producing spm

flax and hemp are considered very hopeful; bur.

ever, with the exception of wool and the palmetto

palm, raw materials are not abundant. There hu

been a great shortage of fuel, and skilled labour is

scarce. Exports in 1919 included ;—Linseed, 15.8M

tons (£840,952), and hides and skins, 3246 I,

(£782,783). Imports consisted chiefly of buildinj

materials (e.p., cement 3794 t.), cotton textile,

sugar (43,884 t.), candles (3679 t.), soap, kerosene,

and gasoline; there is a large demand for cement,

glassware, gasoline, kerosene, and coal.

The resources of the Tangiers Zone are conUned

to agricultural products. There are no railways ii

the area, but work has been started on a line be

tween Tangiers and Fez. Exports in 1919 wm
valutxl at £289,669, including beeswax (£4810), aii

skins and hides (£192,117); imports were valued#

421,563,650. Great Britain has retained its pie

war predominance in the import trade of imi

articles, e.g., candles and soap, and has taken lit

place of France as the chief source of supply 4

paints, but has lost practically the whole of tbi

trade in vegetable oil to Spain. Good openingsare

available for British exporters of bnildii!

materials and window glass, cement, fertilisers,

glass and china.

The agricultural prospects of the Spanish »
of Morocco are good; the palmetto palm is m!

abundant, and its fibre and leaves arc used ?

the natives for making bpkets, mats, ett:

extensive cork oak forests exist in the unpacibj

areas, and a great future is anticipaW

for the cultivation of olives. The occurrence

»

ores of iron, copper, zinc, lead, silver, and otW

minerals is known with certainty, hut

surveys of their nature and extent have ''dhew

been impossible owing to the unsettled state of t*

country. Three iron-ore and one lead-and-BJ'

mine are being worked in the Melilla district,:

moat important of which is the iron-ore mine oft

Espanola Minas del Biff company, which ha!

monthly output of 15,CK» to 20,000 tons assaynS

Fe 63%, SiO, 5%, and a low phosphorus coiite»

An output of 50,(XX) tons a month is tonsiu*

possible. From the Navarette mine of the w
lazar company, 61,000 t. of ore was -l

the United Kingdom in 1918, and the %
put is expected to reach 1.50,000 to 2(X),000 t.

,

ore averages 57‘5 per cent, of iron, hut is ra

high in phosphorus. The Alicanta company

product almat 800,000 t. of manganiferous

ore since 1915; its deposit is superficial,

estimated to contain up to one million tons or ,

with about 56 per cent, of iron. The Afra
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j mine is worked by the Norte Africano

which has produced a maximum yearly
company,

^ galena. This mineral is of

but lion-argentiferous; the zinc ore is

^fLfne with about 32 per cent, of zinc. A new

.W and concentrating plant of large capacity

r WnTnstalled at the mine by a German firm,

J;®*
K, not yet been used. Numerous deposits of

tut has noi.

"“a ntterreported occurrences are lead, copper,

®!Itimnnr and petroleum. Both the export and

C import trade are almost entirely in Spanish

„ds- in the former England is badly handicapped

1. lienee of direct shipping communications.

pIo exnorts from Tetuan in 1918 included hides

skin" tanned hides, tamarisk gall, fullers’

Irth linseed, virgin wax; and among the imports

British origin in 1918 were ultramarines,

umery, soap, candles, linoleum
;

and in 1917

refined sugar, linseed oil, sarsaparilla, varnishes,

Ures and ultramarines, perfumery, soap, candles,

zlass, and matches.

The report contains a large sketch map of the

country, appendices giving statistics of trade,

revenue, prices, etc., and reports on minerals sub-

n.hted hv the Imperial Institute to the Department

“folersL Trade (of. J., 1920, 382 e).

Locality of

Firm or Ageat.

E
itisb India

nada .

.

ew Zealand

•util Africa

ilglmn

OFFICIAL TRADE INTELLIGENCE.

(From the Board of Trade Jourv/xt for January
13 andm

OPENINGS FOR BRITISH TRADE.

Th« following inquiries have been received at the

Department of Overseas Trado (Developnie>nt and

Intelligence), 35, Old Queen Street, London,

B.W. 1, from firms, a^nts, or individuals who
flesire to represent the U.K. manufacturers or ex-

porters of the goods specified. British firms may
obtain the names and addresses of the persons or

prms referred to by applying to the Department
nd quoting the specific reference number :

—

Uaterials. Reference 1

number. I

Perfumery 80

Paint (oxide of Iron) •412/20/

Glass, crockery, porcelain, soap.

7/392
63

Miitimery
Qalalltb wares 85

Paper mill materials .

.

91

Soap, toilet preparatiems 42

Heavy chemicals, dyes
Asbestos card t
Oil, tyres 97
Oils, colonrs, varnish 45

Chemicals, paper 46

Mining chemicals 61

Toilet soap
White lead in oil, powdered antimony

95
58

Sole leather 99

Industrial oils 100

Industrial and pharmaceutical
chemicals 102

Cl^micais, lubricating oils .

.

60
Pats, oils, grease, tallow 63
Chemicals, drugs, indigo, soap, oils,

sugar, paper 108
Tinplate 110
Iron 113
Colours, paper, lithopoiie, zinc white,
white lead in oil, ro^n, linseed oil,

turpentine, white spirit, wood oil

Chemicals, dyes, paints, varnish,
fertilisers

114

67
Benzoicadd and salts 70

tr..... — wuiiuBraw i.

toodoB. W.o. 2.

E4, T»4» OominlBlooor, 78. Bssto^

Mahketb Sought.—^A Canadian firm wishes to
dispose of 10,000 tons of fertilisers (ammonia and
phosphoric acid compound).
A Ca.nadian company invites applications for

quantities of “ Stellite” (high-speed steel).

[Inquiries to the CanMian Government Trade
Commissioner.]

TARIFF, CUSTOMS, EXCISE.
Australia.—The import of calcium carbide is pro-

hibited except under licence as from Dec. 2, 1920.
The prohibition of the export of pig-iron and

manufactures of metals has been revoked,
Egypt.—^Among the articles that may be exported

without export licence (under certain conditions)
are coconuts, sweetened condensed milk dyes, gold
leaf, nuts (except arachis), starch, edible fats, and
margarine.

Fiji.—The export of copra is now permitted with-
out licence.

France and Algeria.—The “ coefficients of in-

crease ” on certain articles have been increased.

Articles affected include glucose, chicory, vinegar,
aluminium powder, iron shavings, bronze powder,
soap, yeast, syrup, certain kinds of leather, and
many chemicals and drugs.

Germany.—Among the articles hitherto tem-
porarily admitted duty free which must now pay the
prescribed rates of customs duty as from January 1

are vegetable wax, beeswax, spermaceti, copper
sulphate, zinc oxide, ammonium nitrate, lead

nitrate, casein, certain kinds of leather, dissolved

rubber, and soft rubber paste.

Italy.—Certain building materials, including

cement, may be imported duty free until June 30,

1922.

TMvia.—Among the articles that may be im-

ported free of restrictions are medicaments, cMt
iron, steel, copper, white metals, naphtha, engine

oil, fertilisers, tanning materials, sole leather,

window glass, and industrial chemicals.

Articles the import of which is prohibited in-

clude, inter alia, beer, gold, silver, bronze, glaeeand

porcelain (with some exceptions), perfumery, toilet

soap, yeast, syrup, certain kinds of leather, and

certain pharmaceutical preparations.

The import of all other goods is allowed under

special licence.

Netherlands.—Export prohibitions have been re-

moved from acetone, bone meal, Chinese wood oil,

coal-tar dyes, gypsnm, lime, limestone, dyeing

woods and extracts, medicines, petroleum, pyrites,

rosin, asphalt, shellac, train oil, wood tar, pitch._

Recent customs decisions affect solid fats, di-

phenylmethane, rubber yarns, bromoform, beta-

naphtbolmethvl ether, beta-naphtholethyl ether.

Noricwy.—The prohibition of the export of salt

has been withdrawn.
Poland.—Among the articles that may be im-

ported without permits are cocoa, alcohol, albunun,

fertilisers, glue, animal fats and oils, wax, skins,

certain kinds of leather, cork, certain oil seeds,

certain building materials and ceramic wares, tar,

pitch, anthracene, benzene, phenol, rosin, asphalt,

gums, rubber, many chemicals, ores, metals and

metal wares, cellulose, and certain kinds of paper.

[The list is very long and is given in full in the issue

for .January 20.]
. i- .v {

South Africa.—Opium and preparations thereof

mav only be imported under certain specified con-

ditions with the permission of the Secretary for

Public Health. ,

Trinidad —All goods entitled to preference under

the British Preferential Tariff must be acwm-

panied by a certificate of origin. [Janua^ 13.1

Tunis.—The import of binder twine and sulphur

is now permitted.
^ a a • * r*

Turkey.—The export is prohibited of, inter am,

sugar, certain building materials, charcoal, quinine,

neosMvarean, aspirin, gold, sUver, and nickel.
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TRADE NOTES.

BEITISH.
St. Hdeaa In 1919.—Agriculture generiJly has

been much neglected in favour of iax-growing,

which is making good progress. There was, how-

ever, a short supply of fibre, as small and immature

leaves had been harvested to take advantage of the

high prices. The output from the Government

mill was 40i t. of fibre and- 27 t. of tow, and two

private mills produced 410 t. of fibre and 115 t. of

tow. Imports and exports were valued at £44,084

and £30,878, respectively, the latter including

603 t. of fibre and tow worth £27,108. The in-

creased area devoted to flax has led to a shortage

of foodstuffs, which has had serious consequences.

{C(rf. Bep.—Ann., No. 1039, Aug., 1920.)

Turks and Calces Islands in 1919.—The trade of the

Turlffl an4 Caicos Islands improved in 1919, the

imports being worth £38,343 and the exports

£33,554, as compared with £39,276 and £25,594, re-

spectively, in 1918. Exports of salt, valued at

£24,117, showed a decline owing to competition

from accumulated stocks of salt in the Medi-

terranean, and lack of freight. Large stocks of salt

—over 2 million bushels—were on hand at the end

of the year. The cotton exported amounted to 15

bales of lint and 94 bags of seed, worth £5^. The

development of the production of cotton, said to be

of high quality, is promising, as an estate of 8000

acres in the Middle Caicos has been leased to an

American company for cotton-growing.

—

(Col.

Mep.-Ann., No. 1042, Oct., 1920.)

FOREIGN.
Chemical Trade and Industry In Argentina.—Several

chemical factories which were started during the

war have had to close down on account of inability

to face foreign competition, and, generally speak-

i^, the production of chemicals is small and in-

Three firms manufacture sulphuric acid (53° 66°

Be), using sulphur from Italy (by preference),

Chile, and the United States; chemically pure sul-

phuric and hydrochloric acids are produced, but

only oommercial nitric acid. In spite of the diSi-

culty of transporting sulphuric acid over long dis-

tances through the tropics, local mauufacurers do

not find it easy to compete with foreign exporters.

Acetic acid and vinegar are made in the country,

but glacial acetic acid is imported. Two firms are

producing, near Cordoba, acetate of lime, lead

acetate, acetic acid and acetone by the distillation

of wood of the algarrobo tree, but these prodwets

have to be marketed at prices higher than those

imported owing to the high cost of working on a

small scale. Practically no tartaric acid is made

in the country, but the possibilities are well worth

investigating. There is a demand for both tartaric

and citric acids, preferably in the form of crystals.

Importations of carbolic, boric, carbonic, hydro-

fluoric, and tannic acids are small. Imports of

alum have declined from an average of 6300 tons

in 1913-16 to 490 tons, and are now derived mainly

from the United States. Liquefied ammonia is in

demand for refrigerating plants, about 540 t. be-

ing imported annually, of which 90 per cent, is

supplied by the Uni^ States. The yearly dema^
for industrial arsenic is about 250 t., although w
1919 more than double this amount was imported,

again mainly from the United States. The demand

for calcium carbide has decreased from 9000 metric

tong, in 1913 to 300»t, in 1919. Glucose is in great

demand, the imports averaging 2100 t. per annum.

There is a small hut insuflficient production of

electrolytic bleaching powder, and the annuel im-

portation averages 680 t. The imports of other

chemicals in 1918 were :—Alnmininm sulphate,

1165 t.
;
alums, 490 1. ;^hydroni ammonia, 640 t.

;

arsenio compounda, 260 1. ;
boric acid, 65 1.

; batin-

snlphate, 20W metric tons; oo]4>er sulphate,
1740i

iron sulphate, 10 t. ;
magnesium sulphate, 676 1'!

glycerin, 110 t.
;
paraffin wax, 18U t. ; and foal’

14,100 t. Most of these chemicals are obtaij

from the United States, but the requiremeoteT

sheep and cattle dips, some 7500 annum,

derived almost entirely from Great Brita^

stearine, tallow and similar products are obtainable

locally. There is a large demand for disinfcctayj

veterinary remedies, tar oil, carbolic acid, seriW

and drugs in general.

The first paper-pulp factory established in tl,

country was expect^ to start operating in Sapt^

her last. The mill, situated near Barranqueraa
g|

the Parana river, and under G«rman-.Argentin

conftol, utilises a perennial bog grass known »
“ paja brava,** and has a capacity of three ton

of strawboara per day. The plant will in

be increased in order to furnish a larger output
of

a better quality pulp.0There is a good field for lb,

wood-pulp industry in northern Argentina, as then

is an abundant supply of suitable raw materials qj

a ready market for the products.

An Argentine company is now producing on i

commercial scale goods made from flax-straw waste.

The process used is new, and it is claimed that tl»

product is equal or superior in colour, elasticitj,

length of fibre and resistance, to fibres retfcd tj

the old methods, which required many days’ ti»,

as compared with less than half-an-hour by thenei

method. The estimated quantity of linseed strn

available in Argentine is 5'4 million tons .lurraallj,

and except for the small amount (25 tons per dijl

used by the company, the whole of it is buriied,-

(U.S. Com. Bep., Nov. 2, 18, 19, 27, 29, Dec. 2, 1»!

Paraguay In 1919.—The republic of Paraguay ban

population of over a million, but the btyiq

capacity for foreign goods is limited to not mm

than a fifth of this number. Cattle raising, mat

packing, agriculture, the production of quebritii

extract, ana some lumbering constitute the chiei it

dustrics. Cotton of good quality and sugar i«

also produced but are not exported. The espoii

in 1919, worth about £2,963,223, included ; -Ess®

tial orange oil, 38 metric tons; quebracho eitr>4

32,876 t,
;
and 2^,938 hides. Argentina and Spib

took 56 and 10'8 per cent, of the exports resprt

ively. The imports, valued at £3,167,194, incliw

chemicals, drugs, mineral oils, and paints valuedd

£161,099, and china, earthenware, and glassrin

worth £26.002. Of the total imports, .ArgenW

supplied 42'8, England 24’7, and the U.S..L W)

per cent.

—

(U.S. Com. Bep., Sup^, No. 48a, W'

Foreign Company News.

—

France.—The capitaiij

the Societd Chlmiques des Usiues du Rhone isl®*

-increased from 3,200,000 to 21,600,000 tr, by »

issue of 184,000 new shares of 100 francs each;*

of the Cie des Talcs de Luaenac from 3 to 6 n i *

fr. ;and that of L’Azote Francais from 1 to a miW

francs. During the year ended June 30,

Stearineric et Savonnerie de Lyon made a uetl*

of 385,386 fr., owing to the unsettled state

market ;
its capital is now 8,000,000 fr. The

chouc de Sumatra Cie. produced 436

rubber during the year ended June 30.

ma3e a net profit of £10,436 ;
the output oi_

plantations is to be reduced by 25 per cent.—

(

Prod. Cfiim., 'Dec. 31, 1920.)

Sweden.—The adverse effect of high prow

costs on the Swedish chemicgl industry (u- 1

1920, 382 r) is further illustrated by the cnliap-,^

the A.S. Norsk Kemikalia of Oesterdalon.

company proposed to produce charcoal, .

pentine, wmd spirit, and pharmaceutical c

cals, but owing to the excessive cost of con.stra'.^j

wages and raw material, it decided b°

liquidation while its share-capital was still m

—\Sfh.weiz. Chem.-Z., Nov. 9. 1920.)
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Dembminaiion os Hydrogen Ions. By W.
®*Ma.nseiem Clark. 1‘

P - 317. {Baltivwre:

n UUam and WUhins Company. 1920.) Brice,

inciting postage, U.S.A. |5, other countnei

|o.60 net.

A book on the determination of hydrogen ions in

he English language should find a welcome among

risers in widely dispersed branches of chemical

Qouiry a“3 application. It was known to the older

hemists that numerous chemical processes com-

irising particularly those of importance to the

iiological sciences were dependent upon the

‘degree” of acidity or alkalinity of the media in

fhich they took place, and it was also known that

his degree was not amenable to estimation by

irect titration, but was conditioned by the

trength of the acids andl^ses present. In all

hese cases the determination of hydrogen-ion con-

entration furnishes a quantitative basis of in-

estigation. Starting from the groundwork of the

3D1C theory, the subject under review, after having

een worked out mainly in Ostwald’s laboratory,

ras very greatly developed, especially in its bio-

igicnl applications, in Sorensen’s laboratory in

lopenhagen, and is now being vigorously prose-

uted in its many ramifications, particularly in

imerica.

The author of the present work, who is engaged
a the research laboratories of the Dairy Division

f the U.S. Department of Agriculture, and has

imself contributed notably to the advancement of

he subject, has here presented a book which fur-

ishes a complete guide both to the theoretical and
he practical side of hydrogen-ion determination,
'he main contents of the book include;—(1) An
atroduction, comprising a full theoretical dis-

assion of acid and base equilibria, the p:a scale of
cidity and alkalinity, buffer action, etc.

j
(2) a

lumber of chapters dealing with the colorimetric
letermination of hydrogen-ion concentration, the
beory and application of indicators, the prepara-
ion and use of buffer solutions, protein and salt
rrors, etc.

; (3) several chapters dealing with the
lectrometric method of hydrogen-ion determina-
[on, the theory of the hydrogen electrode, potential
llferencea at liquid junctions, the apparatus and
ichnique required for electrometric measure-
ents, the sources of error, the relation of
fdrogen electrode potentials to reduction poten-
als etc.

; (4) a chapter on supplementary methods

;

) a chapter covming an immemso range of applica-
ons; and (6) a Bibliography with classified index
maining about 1100 references.
The book deserves the highest praise throughout*
r clearness, trustworthiness, comprehensiveness,

'Rterosting style. One might perhaps have
1.0 see the applications treated in greater

tail, but when the number of references is realised
auers will perhaps be inclined to agree with the
nor that it m,ay be better to leave the detailed

-atment of applications to the several sciences to
icn they belong. The author divides appliea-

I s into two classes
:

(a) Those in which the
'^nder investigation or control is

^ uffectM by the pn of the solution and
require the most accurate methods available,

n® reoommenda the use of the electro-

il
Olffiously the difficulties to be met

I
made increase greatly with

would have been in-

lentlal L*
what degree differentiation of
hitherto usefully applied. (6)

uraov is
in which so hi^ a degree of

licator author recommends the

ieve T’'® reviewer is inclined to
t when the millivoltmeter system of

measurement is employed (which in the present
Dool^as in most American publications, is ascribedw Hildebrand, but which was fully described
two years before Hildebrand by the reviewer, in
conjunction with Wood and Law, in its application

j

to tan-iiquors), the electrometric method haa many
advantages over the indicator method in cases

n
total curve of neutralisation by acids and

^ ^8 important, and in which an accuracy of
about one centivolt is sufficient. Thus, in the
examination of soils one titration of the soil sus-
pension with an acid and one nrith an alkali by the
electrometric method will show not only the hydrion
concentration of an extract of the given soil, but

' also the hydrion concentration which such an
extract would show after known quantities of acid
or alkali have been added to or have been formed in
the soil.

The reviewer feels confident that, in spite of the
large amount of work already done, there still re-
mains a widening field of application for the deter-
mination of hydrion concentrations; and also that
the present book will contribute materially to the
popularisation and extension of this important
branch of physico-chemical measurement and

I

inquiry. Henry J. 8. Sanu.

j

The PEiNcm.Es o? the Phase Theory. By
I

Douglas A. CuBBENs. Pp. xx. + 383. (London:
Matniillan and Co., Ltd. 1920.) Price

I

net.

I

There is in many quarters to-day an increasingly

I

clear perception, based to some extent on war ex-

I
perience, of the definite bearing of physical

I

elicmistry on many technological problems, and
• the present volume may be regarded as a product
of this view. The particular field with which Dr.
Clibbens deals has been cultivated more especially

by the Dutch school of physical chemists—Rooze-

j

boom, Schreinemakers, and others—and has re-

j

ceived all too little attention in Britain. On this

I

ground, as well as on its own merits, the appear-
i ance of an authoritative work dealing with the

j

phase rule in the English language is to be heartily

welcomed.
The principles of the phase theory make possible

a rational survey of the influence of temperature
and concentration on the equilibrium condition of

a material system, and it is in the resulting uni-

fication of treatment that the value of the phase
rule mainly consists. A remarkable feature of the
development of this subject has been the graphical
methods, such as the equilateral-triangle repre-

sentation and the projections of the space dia-

grams, devised to facilitate the recording of the
complex phenomena involved. In this connexion
there is an interesting remark made by Mr. F. A.
Freeth, who contributes an introduction and to

whom the volume largely owes its inception, viz.,

that the graphical methods introduced for phase
rule purposes have served to emphasise the vital

principle that every point on a diagram—not
merely those on the curves—has a definite

meaning.
Within the limits w'hich Dr. Clibbens has set

himself the present volume furnishes a detailed

and thorough treatment of the subject, compiled

bv one who is evidently at home in these matters,

^le argument is on non-mathematical lines, and
the development can be followed by a beginner,

but at the same time he must be prepared for

much patient work if he aims at achieving a real

mastery of the subject. The power to interpret a
complex phase-rule diagram is not easily acquired,

and, in view of the concentrated attention which
even a few pages of the present volume demand,
it is scarcely suitable for the undererraduate

student as an introduction to the phase rule. For
the advanced or research student the book can be
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heartily recommended, and it is matter for con-

gratulation that such a volume is now available

for English readers.

The author purposely limits the scope of the
work to the consideration of condensed systems, in-

cluding only one liquid phase, and that the only

phase of variable composition. His view, with
which most physical chemists will agree, is that
a true comprehension of the phase theory can best

be attained by a thorough study of the condensed
system. Further, it should be noted that the ex-

perimental illustrations of the theory which Dr.
plibbens discusses are taken solely from the field

of salts and aqueous solutions, al^ough naturally

the theory developed is equally applicable to all

condensed systems.
Somewhat less than half the book is devoted to

the consideration of condensed binary and ternary
systems, while the remainder is concerned mostly
with quaternary and quinary systems. Naturally,
the graphical representation plays an all-important
rtfle, and the volume is profusely illustrate with
some two hundred diagrams. As regards the t^t,
the reviewer has the feeling that there ia occa-

sionally too much repetition. On the other hand,
mastery of the principles and methods of the phase
rule can admittedly be achieved only by the most
painstaking attention to details, and a little over-

repetition is not a serious fault in this case.

James C. ]JJhiup.

The Carbohydrates and Alcohol, By Samuel
Bideal and Associates. Pp, 219. Industriol

\

Chemistry Series. {London: Balliere, TinddU
and Cox. 1920.) Price 12$. 6d. net.

This volume is one of a series designed to give a
comprehensive survey of the chemical indurtries.

The series, of which nine or ten volumes have
already been published, has been conceived on some-
what novel lines, one of the aims being to present
to the advanced student the reality of tho living

industry without confusing his mind with details

and figures', which may be obtained from more
highly specialised text-books. In certain respects

this aim is admirably achieved in the present

volume, and the sections on cane and beet sugars,

which occupy roughly 100 pages, or about half of

the book, give a clear, succinct, and eminently
readable account of the commercial production of

sucrose. A short history <rf the development of

sugar production from the earliest times, and an
outline of the physicJogy of the sugar cane and of

the agricultural methods adopted, add greatly to

the value of these sections.

Of the rest of the volume the impression gained
'8 that an attempt has been made to cover too

nuch ground. The subject of patent etills is dealt

vith in ^ lines, and the use of alcohol as a fuel in
K) lines. Beer and brewing occupy 3) pages, and
miy nine are allotted to wine, including tlw re-

xrvery of tartar. Thirty ^ages are devoted to

^ain spirit, potable spirits, industrial alcohol and
lynthetic alcohol.

Within these limits the subject matter is well and
slearly dealt with, and the authors have contrived
bo get a large amount of information into a small

Bompass, hut the value of the book would have
been greatly enhanced by a fuller treatment of

fermentation and distillation. The authors have^
d<^>t been restricted by limitations of space, bm
it would perhaps have been more satisfactory if

the fermentation industries had been dealt with in

a separate volume. It might then have been
d^^ble to inclade»a few more diagrams and illus-

t^ions of plant, which in the sections on fer-

m^stion- are conspicuous by their absence.

The production of alcohol by the hydrolysis of

wood and subsequent fermentation of the sugan
formed is included in the section on synthetic

alcohol. This arrangement seems to call for re-

vision, as the term synthetic '' can strictly l
applied only to alcohol produced from acetylene S
et^lene, or by methods other than fermentation

^

The book contains so many excellent featun-
and is written in such a clear and attractire st?
that it is to be hoped that in future editions

treatment of the subject matter will be more
eyen)!

balanced, even if this involves considerable J
pension. G. W. MonTO-Willujjj

First Report on Colloid Chemistkt.^B.
arrangement with the Department of Scientific aJ
Industrial Research, the First Report of the Britii
Association on Colloid Chemistry and its Industr],)

Applications is to be r^rinted and issued for saU
by IJ.M. Stationery Office. Copies (price Ss.

6(j

or by post 23. 7id.) may be obtained through auj

bookseller, or from H.M. Stationery Office
ij

London or its branches in Manchester, Cardiff, agj

Edinburgh. A small stock is also held for sale at

Messrs. Hortons, Haiiison Street, Johanticsburg

South Africa, and by the Government Prict^^

Wellington, New Zealand. The Report is

longer to be obtained from the offices of the Britisls

Association.

PUBLICATIONS RECEIVED.

Factory Adiootsteation anb Cost Accocnib.
E. T. Elboveice. New edition. Pp, 811

(Longmans, Green and Co., 1921.) Price &
The Testing or Dtestctps in the LABORjutm,

By C. M. 'Whittaeeb. Pp. 100. (Lonin:

Seywood and Co., Ltd. 1921.) Price 12!. S,

The Fcndamentai Processes oe Dye CBEinsm
By H. E. Fierz-Davip. Translated bii F I

Mason. Pp. 240. (London: J. and 1

Churchill. 1921.) Price 21s.

Les Ethers CEiiULOsiQUES. VoL, I. ; La Nim
CELI.CLOBB ET I.E Cellttloib. By A. DaoK
Pp. 334. (Paris: A.-D. Cdlard. 1920.) Pni

46 }r.

Chemistry of Pcrp and Paper Making. Byl

Sdteemeisier. Pp. 479. (New York: j*

Wiley and Sons, Inc.; London: Chapman nl

Satt,Ltd. 1920.) Price 33s.

Handbook op Mbtalliirgy. Vol. 1. Coprii-

Lead—Silver—Gold. By Carl Scemi
Trandated hy Henry Loo^p. Third cdifiR

revised. Pp. 1171, (Londrsn: Macmillan i»

Co., Ltd.
. 1921.) Price 40s.

. Ldbricatino and Allied Oils. By E. A. Et»
Pp. 128. (London : Chapman and Ball, I*

1921.) Price 9s. 6d.

The Practice op Ldbrication. By T. C. Tsoyib

Pp. 607, (New York and London: ifefi*

BUI Book Co., Inc. 1920.) Price S6i.

The National Physical Laboratory.
Eebearchbb. Vol. XIV,, 1920. Pp j?
(toTvefon; B.M. Stationery Office. 1920.)

25s.

Pdblioations op the United States Bo*

op Mines, Department of the

(Washington: Government Printing Or
1920);—

Badkite and ALcMiNniM in l6l9. By J- M-

W

Arsenic, Bismdth, Selenidm, and Teic®**

IN 1919. By J. M. Hill. . i

Platwhm and Allied Metals in 1919. By J' ’

Hill.*
LlTHnnt Minehahin 1919. By H. InsiEl

Fuel BRigcErrmS' Operations in the L"

OiiiEB IK 1919'. By J. Middleton.
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THE DRAFT
^OME OFFICE REGULATIONS FOR

CHEMICAL WORKS.

(I'roin the Association of British Chemical
Manufacturers.)

The provision of hygienic conditions for labour

ind of piotectiOH from danger for workers is now
recognised as being absolutely essential in every in-

dustry, and especially is this so in the chemical

in lustry where the work involved in certain manu-
factures is of a dangerous and unhea.thy character.

The draft Regulations for Chemical orks recently

issued by the Home Office have set a very high

itandard for the conditions of employment to be

maiutained in chemical factories. This is very de-

iirable, but it is felt by a large section of the in-

iustry that some of the proposed demands are of an
sxtravagant and impracticable nature. In the

arger and more modern works the provisions made
or the health and general welfare of the employees

li e in roost cases excellent, but the enforcement of

the proposed regulations will, even in these in-

itances, involve additional expenditure. It is

jhereforo to be regretted that the new regulations

ire being introduced at a time when the financial

position of the industry cannot .bear the additional

ixpense which will be incurred in carrying them
)ut. This is particularly true of the smaller
iheraical works engaged in branches of the industry
vhich are at present in their infancy, such as fine

ihemicals, intermediates and dyes, and it is

jenerally recognised that at the present time it is

ant in the interests of the industry at large to place
ipon those works additional burdens unless they are
ibsolutely essential to the welfare of the worker.
;
Part I of the Regulations applies to all chemical

jrorks and includes provisions for mess and washing
rcommodation, ambulance and rescue equipment.
Ihese provisions would doubtless conduce to the
^ell-being of the worker, but they are framed on too
ivish a scale. The demands made for the pro-
ision and maintenance of suitable protective cloth-
1 ? (Clauses 11 and 12) are of an extravagant
ature unless they are restricted in their applica-
lon to those persons constantly engaged in work in-
olving cont’nuosis exposure to wet or dust or to
bstances of a corrosive or poisonous character,
ith regard to the supply of adequate bath accom-
loiat'on (Clause 15), the employer has received
rv little encoiiragcment in this respect in the
St owing; to the small advantaire taken by the

Eorker of the bathing facilities placed at his dis-
sai It IS therefore only natural that the smaller

^aniifactnrer should feel reluctant to expend
installation of baths when it is p;o-

e that little use will be made of them by the
Povee. As resards Clause 21, which provides
j ^^f’o^^modation for employees “ whose work

ffeuerally agreed that such
Impracticable and open to abuse. It

tho TvtJ
'Pd that greater detail is required

ein in
of the ree-ulations in orvder to enable

Ktinfr
out effectively. In the provision

iis rvv
life-belts and rescue appar-

'nbolp ^il
’’’ essential that the size of the

d the nrn-ir^’

^ ^pef'ihod, and it is considered

e-Bhicfncr Ip?”
efficient exhaust-draught in

len the mi should only hold good

E^eds a process

^ 2, which refer, to

''in from nK«
' measures to prevent

* 8'irroundint. only when
ffition of ateam^^^

continimusly obscured by the

In Part II of the Regulations the provisions
^pply particularly to those works in which caustic
pots are used and to places where chlorate, bleach-
ing powder, dyes, and intermediates are manufac-
tured. In the^ cases the regulations relating to
washing facilities are naturally more stringent and
involve the supply of baths, nail brushes, soap,
clean towels, the provi.sion of which, although de-
sirable, is so readily abused in practice. It is, of
course, generally recognised that all these precau-
tions are absolutely essentia! in the manufacture
of

^
such irritants as dinitrochlorobenzene and

TNT, and it is doubtless the experience gained in
this respect during the war which has led to the
inclusion of these provisions in the new regulations.
It is to be feared, however, that according to the
schedule of processes included under Part II, it

will be necessary to satisfy these provisions in
many cases where they are not absolutely necessary.
The provision for the repair and cleaning of gloves
(Clause 31 (a)) is regarded as impracticable, and
it is con.udcred that the washing facilities provided
for in Clause 33 should be supplied only for those
workers who are conf fniiousli/ engaged in the
various processes mentioned.

It is generally felt in the industry that had the
collaboration of such a body ns the Association of
British Chemical Manufacturers been secured in
the compilation of the regulations they won'd have
been found more generally acceptable to all sections
of the industry.

THE BRITISH GAS MANTLE
INDUSTRY.

Among the industries that are seeking State
assistance through the projected Government Bill

relating to “ key ” industrie.? are the gas-mantle
and subsidiary industries. On behalf of these a
statement has been presented to the Board of Trade
by the IncaniloscentMantle Manufacturers’ Associa-
tion, the main points of which are summarised
below :

—
The Gas Mantle Industry bases its claim to be

regarded as a “ key” industry upon the following
considerations:—!. Both in time of peace cind in

time of war incandescent gas lighting is necessary
for the adequate illumination of docks, railways,
factories, etc. II. It is estimated that 32 million

tons more coal would be required yearly to pro luce
the same illumination if flat-flame burners were used
instead of gas mantles. III. The “stripping” of

coal gas has been found necessary to ensure ade-
quate supplies of benzol, toluol, and other hydro-
carbons for the manufacture of dyes, drugs, and
explosives; such “stripped” gas can only be used
as an illumiiiant in conjunction with the gas mantle.
The value of the industry from the standpoints

of efficient illumination and coal conservation was
recognised by Lord Balfour of Burleigh’s Committee
on Commercial and Industrial Policy, and recent
legislation authorising the sale of gas on a calorific,

instead of an illuminating, basis has further em-
phasised the importance of the gas mantle. In Ger-
many the essential nature of this industry, includ-

ing the raw materials therefor, has been recognised
by granting special allocations of coal at the lowest
price and supplies of gas which are otherw’ise re-

stricted.

Before the war the rare-earth chemicals and the
gas-mantle industry were mainly under foreign
domination. The total output of Indian monazite
sand went to Germany, and British mantle-makers
had to purchase thorium nitrate abroad at a price

A



40 B REVIEW. [Feb. 15,

fixed by the Thorium Convention, a combine of Ger-

man and Austrian manufacturers which was iteelf

tentrolled by the chief German maker of gas

mantles. Further, foreign mantles were sold in this

country at prices 2—35 per cent, below English fac-

tory costs, and 23—70 per cent, below the selling

prices in the countries of origin. In 1913 foreign

importations amounted to between 45 and 50 million

finished mantles and over 11 million partly finished

(about 70 per cent, of our entire consumption), and

the latter were marketed in such a way as to evade

the payment of British income tax by the English

branch of the German combine, the Auer Gesell-

schaft. In the same year the English pri^uetion

was 22 million mantles, of which 10 million was

made by a company associated with the German
combine. ...

In consequence of this foreign domination the

home industry became very precarious; nearly all

the factories were running at a loss, wagee were

low. and employment uncertain and unsatisfactory.

Hence at the outbreak of war there was insufficient

plant to meet the country’s requirements, supplies

of thorium nitrate were cut off, and there was a

shortage of clay rings and other materials required

by the industry. To overcome these difficulties the

Indian monazite deposits were placed under British

control, and fire home manufacturers took up the

preparation of thorium nitrate, although until

the factories were ready the nitrate had to be pur-

chase abroad at arbitrary prices which showed

large profits to foreign suppliers. These factories

can now produce all the gas mantles the country

r0<juir€6 ;
and during the war they supplied the

cerium fluoride and cerium oxalate needed for

searchlights and tracer bullets. Prior to the war

all the mantle rings required by the home industry

were either imported from Germany or supplied by

a German-owned company with branch works in

this country. These works were purchased by a

group of tlie chief British mantle-makers and so

extended that they arc now able to meet the

country’s requirements, although not yet in a

position to produce the full range of designs which

were ofTered by the Germans. Ramie yarn, which

was also derived from Germany before the war,

can now be supplied by British spinning plants in

sufficient quantity to meet all requirements.

Owing to the extensions made to buildings and

plant (at war prices), and to the establishment of

three or four new factories, the output capacity of

the home indiistrv is now over 130 million mantles

per annum, which is sufficient to leave a consider-

able surplus for exportation. The following data

show the position of the British industry in 1913

and on October 30, 1920:—

Oatnot of mfttitles

Capital emplovfd .

,

Workers employed

19ta. ]911»-2a.

32.000.0n0 82,S22,000

£440.070 £1.525.710*

1843 3783

* Eti'losiTe of t350.000 iovested in the thorlam nitrate and other

sahsidJary indostdes.

The present annual consumption of gas mgntles

is valued at £1,750,000; £400.000 is paid in direct

wages, and at least an equal sum as indirect wages

to convert the imported raw materials into the pro-

ducts used by the industry, labour and wages enter-

ing into the cost of the finished article to a degrw

unusual in other industries. The raw materials

us^ by the gas-mantle manufacturer include

thorium nitrate and other chemicals, cotton, ramie,

artificial silk, asbestos yarns, clay rings, and card-

board boxes. At the present time there is grave

stagnation in the above trades, which is mainly due

to the increasing impoription of foreign mantles

(over 10 million in 1920), and the prospect of

further competition at prices below British manu-
facturing costs. The low prices of foreign mantles

are the resnit of (a) Attempts by foreign makers

to recapture their former jjarkets at any cost; (b)

the low rate of foreign exchanges: (c) longer work
mg hours in foreign factories (60 hours or morj
per week compared with 48 in this country) and the

lower standard of living of the worker; (d)

pre-war stocks of certain raw materials held L
German manufacture.-s. The British consumer q
not obtaining the full benefit of the lower prices

as the intermediate profit is mainly retained by the

importers and dealers. The Labour representative,

on the Joint Industrial Council for the industry

proposed a resolution, which was passed unani.

mously, deploring the increasing importation
of

foreign mantles, and urging the Government
to

take steps to counteract the effects due to foreign

rates of exchange. .4t the present time some of the

British factories are closed down, and the rest ate

working short time; manufacturers are carrying

large stocks at a season when demand normally e,.

coeds the rate of production; employment in the

industry is declining, and generally the situation

is so serious that immediate action is imperative.

In conclusion, it is submitted that the manufacture

of thorium and rare-earth salts, incandescent

mantles, and clay rings be recognised and assisted

as “ key ” industries
;
that legislation be introduced

forthwith to protect the British worker against cm.

employment resulting from foreign competition;

and that the British manufacturers who here

responded to appeals to lay the foundations of a self-

supporting industry be assured a market free from

unfair competition.

THEORY AND PRACTICE IN

CHEMICAL INDUSTRY,

With special reference to Physical Chemistry,*

E. B. R. PRIDEAUX.
Although the principal difficulties under wh;cli

chemical industry is labouring in this country are

political and social, and therefore beyond the con-

trol of industrial organisers and chemists, there a

a minor handicap, the neglect of theory, which can

be overcome by the efforts of individual workers.

The most successful practical men are, uncon-

sciously, often great theorisers, but in most ca«

they would increase their efficiency by studying tie

theories which bear upon their processes—if onlf

to distinguish between practicable and impractic-

able inventions, between theories which lead no-

where and others which embody useful wortmE

hypotheses. In building up a healthy industry able

to withstand severe foreign coinpetition, theory an«

applications must be closely allied. For new points

of view and working hypotheses, the industry is

dependent, as it always has been, upon the worio

private investigators, and especially upon the re-

search work done in universities and technical col-

leges. In his presidential address to this Socict

in 1W4, Sir W, Ramsay related how a sciomiBc

friend once pointed out to him that most ot t

changes which had been introduced in industn

had originated in universities. Why P Because '

investigator is unfettered. If a man sets out

improve an exi.sting process he will very hseiy s

ccOT, hut he will not revolutionise a manufaeWr-

Not the least useful part of the expenditure

the Department of Scientific and Industrial

search has been that applied to maintenance P
in aid of student research workers in

The business community would do well to folio*

splendid example of private munificence
'''f'.'® j,

been set in Nottingham and provide donation
,

^

he used more especially for increase of stan^^
• Paper read before the Nottln^iaai Sectlen on Dec. 15, 1525.
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. jQ order to give the research students

‘‘“iftfiiieham the best possible chances of dis-

’ themselves, and of becoming versed in,

‘Tnutting to the test, a wide pnge of theories.
‘“.P,.

aoplied and in pure science theories are

“niponderables ” which enable us to control

°Few''witl^S™the efficacy and value of the

< nmmon stock ” chemistry, in which the essential

i„Vbeen so thoroughly sifted from the unciaential,

H the ways made so plain that a good grasp

’"Lieat for application can be obtained in a throe
’“P

1 course. Much of this was, however, in its

nreotion “ physical chemistry,” and most strange

to the orthodox chemists of the early 19th century.

Vow a new science, or rather many branches com-

Lnlv summed up as “ physical chemistry,” have

crown on the " common stock,” and the student,

Bometimes also the teacher, stands bewildered. How
much of all this ie to be mastered, bow much left

untouched? It seems probable that in those

hranches the great advances of the future will lie,

as they arc applied one after another to the hitherto

unsolved, or only empiric.ally solved, problems. It

is in these uncharted regions that gold is to be

picked up, not necessarily for private profit, but

(or the advantage of the whole nation and human-

ity; and the more uncharted the country, the more

JieeUsary is the guidance of theories, even if these

kre only provisional in character and if each leads

bnlv a short part of the way.

r Hence any real succese in applied science is only

kained after a liberal training on the theoretical

ide. The successful inventor or improver in chemi-

!il industry must be able to assimilate the results

research in pure science, and be must be quick

see their bearings and able to work out their

pplications. The trouble is that it is difficult or

hipossible to discern the bearing of a theory on
;echnical processes until it has been read and iinder-

itood. The original papers are perhaps written in

lifficilt language, an interpreter is required, and
le is usually a teacher who introduces it into a
»xt-book. 'But long before this the first fruits

lay have been seized by some industrial chemists
ho have been adequately trained to master and
pply theories.

The tendency in works’ laboratories is to tabulate
She results of pure science and to work out their
.pplications, and the newly-formed Research
ssociations are in many cases working along these

lines.

This is perhaps a partial answer to the question
isKed hy many entrants into the eheinical profes-
non : Of what use is physical chemistry to me, or
mat opportunity shall I have of practising prin-

Jiples which will perhaps require an inordinate
^lount of time and energy? If the young man

good will and energy will enter these studies,

t

ie will surely find in them sufficient interest to
rry hiin on, and eventually they will afford him ,i

cater choice of posts in the profession. Although
rnay consider himself rushed during his univer-

;-\,^^J'cer, actually he has then more time and
energy than afterwards when he is in full

I
or

. Many of the most useful branches of physical
eniistry can he applied quite effectively to a first
pproximation with the aid of sound elementary

' J"<^ccd, it is not so much the mathe-

a abstract ideas which present

rpsic.ra
” example, those of osmotic

action, solubility product,

icrtTT^rn
pressure, ions, free and total

EMP of chemical reactions, velocity

insiiiarai
®"

i all require careful

lev enn k'*" points of view before

Ice in
assimilated. Some can grasp them at

id test
form, hut the usual road to,

through the working
“uaierical examples. By whatever means, the

essential principles ought certainly to be acquired
in student days as so many foundations upon which
complete buildings may later be erected.

It will be found that thus an added power and a
deeper insight into technical problems are obtained.
Even when processes have reached a high degree of
perfection and arc run according to rule, so that
apparently they hardly need the supervision of a
profeseional chemist, it will be safer to employ one •

who has gained this depth of insight. However
stereotyped a process may become, it has to be
grasped by each new generation, and a study of the
theories is the surest method. Even long-estab-
lished processes occasionally break down, and few
chemical reactions are as perfectly controlled as a
steam engine.
The great generalisations of physical chemistry

are required for the solution of most problems as
soon as the reactions are carried out on a large
scale. For example, the behaviour with regard to
changes of pressure, temperature, and concentra-
tion of systems consisting of a gas, one or two
liquids, one or more solids is describe and put on
a quantitative basis by the phase rule and other
deductions from thermodynamics. There are
some works chemists who consider the phase rule

as important a tool ae the “slide rule.’' These
theories, with the aid of applied physics, dominate
tho operations of distillation, crystallisation, ex-

traction and filtration, just as applied physics
dominates those of heat exchange, flow of fluids,

grinding and mixing; and the mere chemical side

of physical chemistry dominates those operations
in which chemical equilibrium, velocity of reaction,

and electro-chemical processes are most important.
To take one example, the laws relating to the
crystallisation of mixed liquids are of the first im-
portance in ferrous and non-ferrous metallur^. A
study of the conditions of formation of eutectics, of

maximum freezing-point, compounds and solid solu-

tions of various types, are equally important in

organic chemistry. Thus, in the manufacture of

margarine the freezing-point diagrams of the fats

stearin, palm oil, etc. have been studied in order
to obtain a mixture of from three to six fats which
melts at about 25° C.

In the examination of technical products physico-

chemical or physical tests have largely replaced
chemical analysis. Thus, in ferrous metallurgy cool-

ing curves, heat treatment, and microscopic analysis

give the most important information. In other
hranches of industrial analysis it is often a question

of determining the amounts of two or more known
constituents of a mixture. Two physical constants,,

such as the density and initial boiling-point, may
be suflScient to characterise the mixture. Numerous
examples may be found of these methods in recent

issues of the Journal. Sometimes a single constant

such as the optical rotation is sufficient. The use

of the refractometer, for example, is becoming very
prominent. A single drop of liquid suffices to give

a number which distinguishes oils from one another
or which reveals presence of admixtures. A useful

example of the combined use of refractive index and
other constants in butter analysis is to be found
in the work of Mr. H. D. Richmond, who also

informed the author that the refractometer is

largely used in the jam industry to determine the

degree of evaporation of the syrup.

To illustrate the manifold applications of physical

chemistry it ia not necessary to go beyond the

record of this Section. Reference need only be
made to the work of Sand, Wood and Law, who have
adapted the hydrogen electrode to determine the

acidity of dark-coloured tan liquors ; to that of

Procter, who has investigated the efltect of acids

and alkalis upon gelatin and leather material from
the physico-chemical point of view; to that of

Archbutt on the skin effect in lubricants; and to

that of Wilkie on the conditions of reduction of

B
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arsenic compounds at a lead kathode, which are

doubtless capable of interpretation in terms of re-

duction potentials and veloeities of sucMssive re-

actions. The auther believes that the industries

of the East Midlands are waiting for control

chemists able to interpret the wealth of research

which has long been available. Can anyone sup-

pose that the last word has been said in the ex-

ploitation of gypsum deposits ? or that the chemical

utilisation of our splendid coal deposits is carried

on as largely as it might he in the district? or that

great economies in labour and material, as well as

improvements in the products, are not possible in

our textile industries so soon as these are fully

staffed with chemists?
One of the best examples of the value of working

hypotheses is afforded by colloid chemistry. The
chemical formulre of soaps are well established,

reversible chemical eguilibria are present, and a

regular gradation is found through acids and salts,

such as acetates and propionates, which behave as

regular electrolytes, up to oleates which exhibit

truly colloidal phenomena. The properties of soap

solutions cannot be interpreted in terms of the ions

of sodium and of free acid radicle, more or less

hydrolysed, giving free alkali and uncombined acid,

which is more or less in the colloidal state. The
question has now been attacked by the methods of

conductivity, osmotic pressure, viscosity, surface

tension, microscopy, ultramicroacopy, and ultra-

filtration. The results as summarised in the Reports

on Colloid Chemistry are of outstanding import-

ance to all makers and users of soap. The work
of the founders of colloid chemistry, as well as that

done on soap by Harkins, Hillyer, Spring, Picker-

ing, Donnan, McBain, and many others, has now
resulted in descriptive theories which will enable

anyone trained in the principles to take up technical

problems with a fair chance of success. Immediate
practical results are numerous, such as the recom-
mendation to use sodium oleate in cold solutions on
account of its solubility, and sodium stearate in hot

solutions on account of the persistence of its col-

loidal nature. In order to account for the relatively

high electrical conductivity, relatively low alkalin-

ity (low hydrolysis), McBain has postulated the

existence of “ ionic micelles ”—aggregates of tatty

acid ions highly charged as compart with usual

colloidal matter, and not visible by the ultramicro-

seope. These particles functioning as protective

colloids account for two of the principal uses to

which soaps are put. As a small quantity of gelatin

or other colloid prevents the coagulation of red

gold sols by salts, so the soap colloid prevents

the coagulation of dirt particles, or rather assists

their passage into the dispersed state in which they
are easily washed away.
The production of stable aqueous emulsions by the

addition of small quantities of soap is explained in

a similar way, hut is still more precisely described
by Donnan and his co-workers ns due to the lower-

ing of the tension at an oil-water interface by the

addition of small quantities of soap. Here the

entirely theoretical work of Willard Gibbs pointed

out the way which has led to such eminently prac-

tical results.
* » *

In connexion with the above paper, Mr. H. Droop
Richmond communicated the following :—Dairying
is one of the oldest industries; it is not usually

regarded as a chemical industry, nor as affording

much scope for the application of physical chem-
istry, but when it is considered that the raw
material—milk—is an emulsion of fat, in the liquid

or solid state, in an amphoteric colloidal solution

of the soluble salts of a complex, fairly strong in-

soluble acid, no further argument is requir^ to

show that physico-chemical problems of the hipest
order occur in dairying. As an old industry, it is

apparent that very many of the problems have been

worked out by empirical methods, but they are tar
from having been elucidated completely. We do not
know for certain the state of the fat globules in
milk, though I think that my work, undertaken

in
conjunction with my brother, has shown that they

are liquid above the melting-point of fat, and
solidify very slowly on cooling; and I think that

there is little doubt that they are not surrounded
by any membrane other than a colloidal layer con-

densed by surface energy. We have comparatively

little information as to the variation of this layer

with changes of temperature, especially when the

temperature is raised to such a degtee that irre-

versible changes take place in the serum, yet this

fact has importance in dairying. The laws of the

rate of motion of these globules when submitted to

the force of gravity, centrifugal force, and irregular

impulses are only partially known, though of the

highest importance in cream separation and bntter

churning. The motion of single globules is com-

paratively simple, hut in milk the globules vary

greatly in size and the practical importance of the

laws of their motion becomes greater as their ooin-

plexity increases, owing to close packing and .also to

variations of temperature; and until their lavs

are fully elucidated the scientific design ol

separators and churns is impossible.

The amphoteric nature of milk is due to the

presence of salts of polyhasio acids, the hydrions of

which have widely differing concentrations; that

is to say, hydrion concentration in milk does

not vary with acidity. Cheese-making, which

depends primarily on enzymic action,, which in its

turn is influence by the hydrion concentration,

has been controlled largely acidity determina-

tions in the main satisfactorily, but there is no

doubt that a more scientific application of physical

chemistry would result in an important improye-

ment. In the manufacture of condensed milk, the

hydrion concentratiop is increased and, unless the

proportion of buffer salts is increased, it becomes

too great to enable the milk to withstand the subse-

quent operation of sterilisation without the separa-

tion of insoluble acid salts
;
and this raises an inter-

esting physico-chemical problem. The problem of

escape of dissolved gases from a colloidal solution,

attended by great foaming, has considerable im-

portance. In the manufacture of casein and mill:

sugar there is on the one hand the problem of the

separation and drying of a colloidal precipitate,

and on the other the crystallisation of the sugar

from a solution containing crystallisahle salts.

CULTIVATION OF THE AFRICAN
OIL PALM.

With special refereace to the East Indies.

An interesting article has appeared under the

above title in the Bulletin oj the Imperial /nsfimre

(1920, 18, No. 2, 209—252). Hitherto nearlv all

the palm oil and palm kernels of commerce has wen

obtained from wild trees in West Africa.

palm oil is prepared bv the natives mainly by priw>

tive methods which frequently result in tlie pro*

duction of a low grade of oil, and the kernels ar

usually extracted by cracking the nuts by ’

thus entailing a great waste of labour. O'j iriS

the great demand for fats of all kinds at

sent time, much attention has recently been devot^

to the cultivation of the palm in plantations a

the preparation of the palm oil and kernels un

modern factory conditions. The article nn

review has therefore been written with the pn^ v

object of supplying information which will oe

service to planters or companies who may conit^
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nlate the establishment of oil-palm plantations. It

deals fully with the distribution of the oil palm

and the present position of its cultivation in various

countries, describes the palm and its chief varieties,

the climatic and soil conditions beat suited to its

growth, and the methods of cultivation and harvest-

ing. '-The question of yields is discussed, and

estimates are given of the probable* financial returns

obtainable from a plantation. The following points

may be mentioned as of especial interest.

The importance of the oil-palm industry in West

Africa may be gauged by the fact that the total

annual exports now amount to about 130,000 tons

of palm oil and 400,000 tons of palm kernels. The

great^t output is in Nigeria, and in 1919 more than

100 000 tons of palm oil and 216,913 tons of kernels

were exported from that oountry. Palm-kernel oil

is not produced for export in any part of West
Africa except Nigeria, whence 3356 tons w’as

shipped in 1919.

Comparatively little attention has been given

hitherto to the cultivation of the oil palm in plan-

tations in West Africa, but plantations have been

niaclc in the Camcroons and at Gaai in the Belgian

Congo, whilst in San Thome the palm is commonly

planted aa shade for cocoa. The production from

the wild trees could be greatly increased by thin-

ning out the trees and clearing the undergrowth

round them.
The cultivation of the palm as a regular plan-

tation industry has only been carried on up to the

present on the east coast of Sumatra, where in 1919

5'umber Total
ot wei^t of

bunches. buQchcs.
Tods.

Stli to 10th year 708 4-51

11th to 30th year .. 640 9*44

81st to 50th year 132 3-77
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The estimated normal annual yield of a plantation
in lb. per tree is given below for trees of different
ages :

—
Number Weight Total Total—

of per weight of wei^it of

5th to 10th year .

.

bunches. bunch. bunches. fruits.

12 13.2 158 53
lUhtoSOtli year .. 10 33 330

132
165

3lst to 50th year .. 3 44 60

The oil palms now generally grown on the east
coast of Sumatra give a high yield of pulp (62 per
cent, of the weight of the fruit) and a low yield of
kernels (8 per c*ent.). The fresh pulp of the fruits
contains about 55 per cent, of oil and the kernels
contain about 60 per cent. These yields are re-
garded as very satisfactory.

In establishing an oil-palm planting industry on
modern lines—that is, with the use of machinery for
preparing the palm oil and cracking the nuts—it is

estimated that it would be necessary for profitable
working to plant an area sufficient to produce 6000
tons of fruit per annum. From the fifth to the
tenth year the average annual yield of fruits per
tree is 53 Ib., and from an acre bearing 64 trees
(j.c., planted 26 ft.x2G ft.) the total yield would
thus be about 11 tons; the actual area required to
produce 6000 tons of fruit would therefore bo about
4000 acres.

The theoretical yields of fruits and oil from an
acre of oil palms planted with 64 trees are given as
follows :

—
ToUl Total Total Total Total

weight of
fruits.

weight of

pulp.
palm oil. weight of

kernels.

palm kernel

oil.

Tons. Tons. Tons. Tons. Tons.

1-51 0-906 0-438 0,121 OOiXi
4-72 2.826 lo54 0’377 0-189
189

.
1-134 0-624 0-151 0-075

the area devoted to this crop amounted to 12,800 ,

acres, of which 6900 acres was in bearing. The palm ‘

has been planted successfully on a smaller scale in :

the Malay Peninsula, and several large areas have
;

recently been taken up in the Federated Malay
i

States for its cultivation on a commercial scale. In i

Sumatra the trees usually begin to fruit at the end .

of the fifth year, but in some cases they bear a crop I

in the fourth year.
Little is known with regard to the yield of fruits i

from the different varieties of oil palm, and there-
|

fore it is not easy to recommend any particular
|

variety for cultivation. Assuming that the yield i

13 satisfactory, however, it is desirable that a thin-
|

shelled variety should be selected which gives a high
|

yield of oil from the pulp and a fair yield of kernels.
If the nuts are to be shelled by hand, the thickness

i

of the shell is very important, but is of less conse-
quence if nut-cracking machinery is employed. i

The oil palms on the east coast of Sumatra are
|regard^ as probably all derived from one variety,
|

but it is not yet decided with which African variety
|

this kind is identical, l^e advantage of cultivation
1

shown by the fact that in Sumatra, as .also in
;

Malaya, the tree has proved remarkably preoocioiie,
|

yielding large quantities of fruit at a much earlier i

age than in West Africa. I

Detailed information on the yields given by trees
j

ot various ages in the Sumatra plantations has been (

by Dr. A. A. L. Rutgers in MededeeUng van
j

Algemeene Vereeniging van Buhherplanfers ter
\

WosUust van Sumatra (Algemeen Serie, No. 6, 1919,
nd No. 8, 1920), and the tabular statements therein
ave been reproduced in a somewhat modified form

«+«+•? under review. These tables give
gross yield of bunches and of fruits,

< of pulp, nuts and kernels in the

anA b ^1 percentage oil content of the pulp

onn^i
From these particulars the following

<^onclua,ona have been drawn.

In calculating the profits obtainable from an oil-

palm plantation, it is necessary to take into con-

sideration not the theoretical yields quoted above,

but the practical yields. With modern machinery
it should be possible to extract 80 per cent, of the

oil contained in the pulp, and the whole of that in

the kernels. The practical yield, therefore, may be

estimated as follows:—
Palm Oil. Palm Kernels.

Per acre. Per 5000 Per acre. Per 5000
acres. acres.

Tons. Tons. Tons. Tons.

5th to 10th vear .

.

0-398 1990 0121 600

llthto 30th year .. 1243 6220 0-377 1880

$lst to 50th year .. 0-499 2500 0151 750

On the basis of these results, together with con-

siderations of the cost of machinery, land, labour,

and upkeep, and the market value of the produce,

it is shown that oil-palm plantations are likely to

prove more profitable than coconut estates.

SOCIETY OF CHEMICAL INDUSTRY.

NEWS FROM THE SECTIONS.

GLASGOW.

.At an informal meeting held on .January 12, with

Mr. J. H. Young in tho chair, short papers were

re.ad on “ Gas Warfare ” by Prof. F. J. Wilson,

and on “ The Use of Magnesium Oxychloride

Cements in Ships ” by Dr. J. G. Robinson. The

first paper described the methods of gas warfare

used by the enemy, the nature of tho substances

employed and their physiological action. Dr.

Robinson outlined the development of the manu-

facture of magnesium oxychloride cements, de-

scribed their use for ornamentation and mural
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decoration, and concluded with an account of the

application of composition flooring aa a substitute

for wood decking on hoard ship. When used in

conjunction with hard-wood sawdust, these cements

make an ideal decking, as they are very resistant

to heavy wear and tear, are fire- and vermin-proof,

and are better insulators than wood. They can be

laid more thinly and more quickly, and are cheaper

than wooden decks. The danger of corrosion and

the means of preventing it were described, and the

difficulties were shown to be due mainly to the

presence of excess of water, which vitally affects

the expansion and also the tensile strength.

EDINBURGH AND EAST OF SCOTI.AND.

An informal meeting was held in the Hall of the

Pharmaceutical Society, Edinburgh, on January 18,

Mr. J. Rutherford Hill presiding. Prof. G.

Barger presented a communication on the Micro-

Dumas Method of Determining Nitrogen, the

apparatus being demonstrated by Mr. Harington.

Mr. B. D. W. Luff showed a device to avoid over-

stepping the end-point of a titration, and Mr.

M. T. Hay described a safety device for Carius

tubes. Mr. W. T. H. Williamson gave a short

account of the present position of the theory of

soil acidity, and described some recent methods of

testing acid soils.

NEWCASTLE.
At a meeting held in the Chemical Lecture

Theatre of Armstrong College on January 26, a

demonstration was given of the froth ffotation

process for the washing of coal. Mr. A. Buryj of

Skinningrove, read the introductory paper and Mr.

Bicknell carried out the subsequent demonstration.

Mr. Bury briefly reviewed the development of

the coal-washing industry and pointed out that all

methods previously used had depended upon the

difference in specific gravity between the coal and

the associated waste. Such methods failed in treat-

ing fine material, and the need had long been felt

for a complementary or supplementary method

capable of dealing with these refractory fines. A
successful method had been devised by the Minerals

Separation, Ltd., which w-as now being worked in

AVales on a commercial scale.

A special laboratory has been established at

Skinningrove with machinery and apparatus

capable of dealing with samples from 400 gra. up

to 1 cwt. which is at the disposal of all interested

in the subject in the Cleveland, Durham and North-

umberland districts. During a year’s work at this

laboratory many coals have been tes^d _^nd the

process has proved of the widest applicability, A
list of excellent results obtained on raw coal,

washery refuse, pit refuse, dump material, picking

waste, etc., was given. Most coals consist of a

mixture of pure ooal of low inherent ash, bone coal

containing high inherent ash, and shale containing

varying amounts of bituminous matter. It is

possible by the proper application of the flotation

process to separate these constituents one from the

other and thus obtain : —(a) A clean product ^

ash content whch gives an excellent c-oke, (o) a

bony coal to be used for fuel purposes, and (c) a

shale free from ooal.

In making the demonstration it was shown that

when water is agitated with small C[uantities of

certain reagents, numerous very fine air hubbies

are formed, ^en the coal is added to such a

mixture the air bubbles attach themselves to the

coal particles, and when the pulp is brought to rest

the hubbies rise to the surface carrying the coal

particles with them, forming a froth in which the

solid particles are supported; the shale particles

remain suspended in the water or settle at the

[Feb. 15
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bottom of the containing vessel. Mr. Bicknell

demonstrated the efficiency and simplicity of the

process, obtaining both clean coal and clean shale

residues.

LIVERPOOL.

On January 24, a meeting of this Section

held at Midland Adelphi Hotel, Liverpool. Dj

E. F. Armstrong presided, and Dr. Stephen Miali

read a paper on’“ Diseases of Occupation."

Dr. Miall stated that, broadly speaking, constant

exposure to any chemical compound was likely to

be injurious to health, particularly when the com-

pound gave rise to dust, fumes, or gas. Tlie best

general preventive was undoubtedly an abundant

supply of fresh air, and the old-fashioned, dilapi.

dated works had compensatory advantages over

modern factories inasmuch as broken windoivs let

in air and the worker was given a variety of occu-

pations. Poisoning by gases from gas and internal

combustion engines was increasing, but in nearly

all eases was due to ignorance or carelessness on the

part of tile worker. After describing some

measures which had led to the practical extinction

of phosphorus poisoning, Dr. Miall referred to the

toxicity of turpentine as the cause of the poisonous

effects due to inhaling fresh paint, and then dealt

with the characteristics of metallio poisoning,

notably by lead and lead compounds. The diminu-

tion of cases in the white lead industry was very

remarkable, and was the outcome of 20 or 25 years’

study and the steps taken by the Home Office. The

prohibition of the use of lead in paints would not

adequately solve the problem
;
the real remedy was

fresh air. Painters should rub down old paint with

sandpaper moistened with mineral oil. Lead pig-

ments should nlwa.vs be supplied ground in oil or

other medium, and adequate ventilation would do

the rest. It was difficult to induce such organisa-

tions as the International Labour Office to regard

the subject of occupational diseases from the

modern medical standpoint, so obsessed was the

public mind with the bad conditions which prevailed

some twent.v-five years ago, but which had since

been remedied. The International Labour Office

m.ay do much good, but it will accomplish nothing

in the sphere of industrial hygiene without the co-

operation of those primarily affected.

BRISTOL AND SOUTH WALES.
A meeting of this Section was held on Fcbruary 3,

at Bristol. Mr. E. Walls presided, and Mr. D- T. H-

Beaton read a paper on “ The Brewing Industry,’

in which he traced the development of the art of

brewing fiom the earliest times to the present dav.

It was stated that the origination of the art was

ascribed to Isis in 1960 s.o., and that Herodotus tiM

mentioned the production of beer from barley m

450 B.c. The annual production of ^er was now

about 36 million gallons, and the industry con-

tributed £120,000,000 directly to the Exchequer, or

15 per cent, erf the total national revenue.

The chairman announced that the annual meetuig

of the Action would beheld on March 17, and tan

he would give an address on "Chemical Inuiistr.

in Bristol.”

MANCHESTER.
The fifth meeting of the se.ssion was held at

Textile Institute, Manchester, on February ’^

Mr. John Allan presiding. A paper on

Utilisation of Subsidiary Alkaloids,” by rr

F. L. Pyman, was read, in the author’s awenct,

by the Hon. Sec., Mr. L. Guy Radcliffe. ,

In the paper Prof. Pyman briefly outlined

general process for the isolation of
a-w-r-

sideration was given to the stereochemica^l uin.^j

ences existing among certain alkaloids and spec
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reference was made to atropine and the Isevo form

of hvoscyamine, an explanation being given of the

transformation of the latter into the former. Refer-

ence was also made to pilocarpine and its relation-

ghip to iso-pilocarpine, and details were given of

the chemical methods used for the methylation of

the hydroxyl group and of the amido group, as well

as methods of hydration in the case of ergotinine.

A considerable portion of the paper was devoted

to the esterification of ecgonine obtained from the

crythroxylon coca bean, and it was shown how

the lesser valuable alkaloids could be easily and

technically converted into the valuable cocaine.

Reference was also made to the opium alkaloids,

and especially to the utilisation of nareotine and
papaverine. The optically active varieties of the

styptic adrenjiline, and the constituents of the

jiydradis Canade7isis, better known ns the Golden

Seal, were described, and special emphasis was laid

upon the value of the main substaneo bydrastine

as compared wdth berberino, the latter being of

little or no medicinal interest.

AMERICA.

The Perkin Medal for 1921 was presented to Dr.
Willis R. Whitney at a meeting held at the

Chemists’ Club, New York, on January 14, Mr.
Sumner R. Church, chairman of the Section, pre-

siding. Dr. 0. F. Chandler, senior past-president

of the Society in America, in making the presenta-

tion, outlined Dr. Whitney’s career, alluding more
particularly to his work as Director of the Research
Laboratory of the General Electric Company at

Schenectady, N.Y., a post he has held since 1900.

In electric lighting the first radical improvement
in the carbon incandescent filament was due to

Dr. Whitney’s personal work. The “metallised”
filament, or “ Gem ” lamp, which he developed,
gave 25 per cent, more light for the same wattage
than the standard carbon-filament lamp. Millions
of these new lamps were sold in a single year. A
little later the laboratory solved the problem of

mechanically working tungsten, and showed how
to make the drawn wire which has given the tung-
sten lamp its universal application. The latest

achievement of the laboratory in incandescent
jightiiig i'.9 the gas-filled, or half-watt, lamp, which
in its larger sizes has twuee the efficiency of the
vacuum lamp, and nearly equals the most efficient

arcs. In arc lighting the magnetic electrode has
been developed, and with it the most successful arc
lamp of to-day. The laboratory has produced many
new insulating materials and alloys, new processes,
like “Calorising,” for giving metals protective
coatings; new articles of manufacture like “ sheath
wire”; new materials like “water japan” and
Genelite”; new electric furnace products like

boron carbide, useful as a flux in casting copper,
and titanium carbide for arc-lamp electrodes; new
laboratory apparatus, such as the Arseni vacuum
furnace, the tungsten tube turnacc. the Langmuir
condensation vacuum pump, the Coolidge Xrray
tube, etc. Dr. Whitney was president of the

Chemical Society in 1910, and president

^ the American Electrochemical Society in 1911.
•tie was awarded the Willard Gibbs Medal in 1916

Chandler Medal in 1920.
Dr. W. R. Whitney then acknowledged the

Honour which had been conferred upon him and
gave an address on “ The Biggest Things in

emistry/’ which contained, among other things,
the following dicta:—
In America patents are granted only to indi-

tll
conipanie.s or laboratories, although

e discoveries upon which they are based are

nf corporate work. In this iu-
ance the award is to be regarded as belonging not

wb.iu to the research laboratory
cn he directs. Perkin’s life contained all the

data needed to analyse scientific research, and
illu-strates the fact that the great advances have
usually been made by men trained in their particu-
lar line of investigation and working just beyond

I

the boundaries of the known. Perkin’s apprentice-
ship under Hofmann so imbued him with tnc spirit
of scientific research that after years of commercial
success he returned to it and enjoyed it for the
rest of his life. The essentials for success appear
to be the teacher of heuristic instinct, the labora-

! torjq and tlie school training. It is incorrect to

I

say that Perkins, Faradays, and Pasteurs arc born,
. not iiiadc, for the proces.s is entirely standardised.
: American schools have been working on the wrong

lines, and instead of turning out men well train^
in research they have been consuming energy in

; bringing large uunibors of men only part of the
• wav.

! No two chemists would agree at first as to what
i
constitute the most important things in chemistry,

;

but on reflection many would admit that the

I

biggest things arc summed up in the word “ possi-

1
biiities.” Chemistry has grown and surv'iv'ed be-

i

cause all its precepts and principles can be re-
i tested at any time and anywhere. It is a young
• science, but its rate of advance is almost incredibly
' rapid, and one feels that no one has ever had such

possibilities open to him as the present-day student
I of chemistry. The process Perkin followed is that

j

which has led to most of our discoveries; it is the

j

encouragement of natural inquisitiveness under the
i
best conditions; no short-cut and ca.sy process

I

would have produced dyes from tar. One of the

j

biggest things in chcmi.stry to-day is to learn how
j
to make tl>c teaching of chemistry productive, and

;

a study of the lives of such men as Wohler and
;
Pasteur should conduce to this end. They teach
the value of high training combined with faith, a

;
combination seldom found in the individual

1
American.

j

In inorg.anic chemistry the number of available

;

metals has been doubled witliin a few years, so

! raising to the nth power the number of possible

j

alloys. Many of these metnis are coming into use.

! The isolation of calcium is less simple than that of

! zinc, copper, iron, or tin, ?nd its properties are

;
different, but as usual it is the differing properti^

: which determine the new uses. During the war it

' was used as a generator of liydrogcn to maintain a

very high pressure of tliis gas inside certain deep-

sea'sound-detecting devices, the sea water itself act-

; ing as the other reagent. It is also used as a

i continuously reacting purifier for argon in the

1

“ Tungar ’’'rectifier, which consists of a bulb made
1
of a special new glass, a spiral^ of tungsten wire,

! an electrode of artificial graphite, a little argon,

i and some metallic calcium.

' In the sphere of organic chemistry, is it not

possible that a field will bo developed directly from

carbon itself as great as that of dyes from coal

tar ? The gates thereto were apparently opened

when calcium carbide was first made; and when we
reflect that this substance made possible the manu-

[
facture of acetone, alcohol, etc., wo realise the

;
possibility of making, by the same road, useful food

j
as certainly as medicaments.

i
In agriculture we are attracted by the thought

!
that our troubles with nature are sometimes due to

i our personal limitations, not to the limitations of

I
nature; and there appears to be a fertile field for

S research into way-s and moans of reducing the

amount of human labour expended upon the grow-

ing of crops. Some of the biggest things in

chemistry are coining from research in biochemistry

and hygiene.

The remainder of the address was an elaboration

of the thesis that the spirit of research and the

quest for truth in the experimental investigation

of material phenomena lie at the very roots of

human progress, both material and ethical.
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LONDON.

At a meeting held on February 7, at Burlington

House, with Mr. Julian L. Baker in the chair, a

paper on The Erosion of Bronze Propellers ** was

read by Dr. 0. Silberrad. Recent investigations

by a sub-committee of the Board of Inventions and

Research have confirmed the author’s previous con-

clusion that the deterioration of bronze propellers '

is due to mechanical causes. However, the Com-
mittee’s conclusion that erosion is due almost ex-

|

clusively to the collapse of vacuum bubblee (“ water-
i

hammer action ”) is not in agreement with the

author’s results, which show that after the surface

of the metal has been damaged by this action fur-

ther €r(»ion ia chiefiy caused by frictional rub of

the water.
Chemical analysis of the eroded portions of pro-

pellers shows that the composition of the eroded

alloy is unaltered. .
Slight etching extending over

considerable areas of the metal, which is sometimes
observed when the propellers first como out of the

water, ia due to frictional rub and can be produced
by high-pressure water jets impinging upon the

surface of the metal. A determination was made
of the daily loss of weight of a portion of a pro-

peller exposed to the action of sea water, and it was
inferred that over 5000 years would he required

to produce by chemical action the excessive erosion

frequently observed. The effects of electrical cur-

rents due to leakage and to mechanical stresses set

up in the metal were found to be negligible. Micro-
!

Bcopic examination of eroded propeller surfaces and
1

sections showed deformation and breakage of the
|

crystals composing the a constituent of the alloy, >

whilst those of the ^ constituent were practically :

unaffected. Macroscopic examination showed that
!

the majority of eroded propellers were either small
j

ones running at high speed or large ones transmit-
j

ting great power, and that the presence of dirt in
j

the castings was without effect. Investigation of

many eroded propellers enabled a classification to be

made based upon the location and extent of the

areas eroded, each type being traced to conditions

producing currents of water containing vacuum
nubbles impinging upon the affected areas. Since

the a constituent of propeller alloys was found to be
much less resistant ^ erosion than the /8 con-

stituent, the author investigated the production
and properties of new alloys, but found that a
copper-zinc brass possessing only ^ structure pos-

sess^ undesirable mechanical properties. By the

addition of small percentages of other metals an
alloy with homogeneous ^ structure was obtained

which had all the good mechanical properties of

the older bronzes, and propellers made of it were
found in practice to be very resistant to erosion.

MEETINGS OF OTHER SOCIETIES.

SOCIETY OF PUBLIC ANALYSTS.

At the annual meeting held on Pebmary 2, Mr.

A. Smetham delivered the presidential address and
officers were elected for the ensuing year,

Mr. J. L. Baker and Mr. H. F. E. Hulton de-

scribed an iodometric method of determining the

diastatie power erf malts in which use is made of

the quantitative oxidation of maltose to malto-

hionic acid by iodine in presence of sodium hydrox-

ide. Results obtained on the same samples by

this method and by that of Ling were riven.

The advantages claimed for this method are

the greater accuracy with which the iodine titra-

tion may be carried out as compared with Febling’s

solution, the elimination of an external indicator,

and the prmibility of using artificial light for the

final titration.

In a paper describing exmriments on the use ot
extract of red squill (SciUa maritima) as a ,.1

poison, Mr. F. W. Smith showed that the nest
effective form was that prepared in water fioa
alcoholic extract of the fresh bulb of red squill, atj
that salicylic acid could be used as a preservative

without fear of hydrolysing the glucoside.

A paper on the composition of Harrogate mineral

waters, by Mr. W. Lawson, contain^ a eumiaary

of the analyses carried out in connexion with Pref

Smithell’s survey of these waters, analyses dating

back some 90 years being also given for comparison!

THE ROYAL INSTITUTION.

The first Friday Evening Discourse of the new

session was delivered on January ^ by Prof. Sh
James Dewar on “ Cloudland Studies.” The first

part ot the lecture was devoted to experimental

illustrations of natural cloud effects produced nitb

the aid of liquid air or liquid oxygen. This wa,

followed by a discussion of the early work on solar

radiation by Sir J, Leslie, D. Forb^, and Pouillet,

and of the determination of the ” solar constant.’'

that is, the amount of heat energy measured in

gram-calories which would impinge vertically on 1

sq. cm. of the earth’s surface provided there wore no

intervening gases to intercept the rays. IVith the

aid of his pyrheliometer, Pouillet did very nicurat*

work, his value for the constant, 1’76, being within

10 per cent, of the result of the latest determina-

tion (1'93) by C. G. Abbott and his staff in America,

Leslie and Pouillet also determined the zenith or

black-body temperature of tho sky, using different

methods, but these early investigators were

ignorant of several disturbing factors, such as the

variation of the wave-length of the emitted energy

with temperature. The maximum wave-lengthe of

the black-body radiation emitted at the respective

temperatures of boiling water, solid carbon dioxide,

boiling oxygon, nitrogen hydrogen, etc., were given

in a diagram which snowed ^at at the lowest

temperature yet attained with liquid helium—2° A,

—the wave-length of the radiation should bo 1403 «

or 1'465 ram. The original investigators were also

ignorant of the transparency of gases and liquids

to different radiations, and in this connexion the

lecturer performed an experiment to show that

liquid air is diathormanous to low-temperature

radiations, and described how he had used his

thormoscope, which is based upon this principle ((/.

J., 19^, 35 b), to determine zenithal temperatures

on the roof of the Royal Institution, the lowest

value obtained being -42° C., in June last.

Observations made in America have indicateo

that the solar “ constant ” varies within about

6 per cent., a conclusion which was strikingly con-

firmed last year by Guthnick at the Berlin Observa-

tory, who found that the variations in the intensity

of the light reflected from Saturn were within 1 pw

cent, of the variations of the solar constant observed

in America.
Dealing with the composition of the upper atm^

sphere at the end of his lecture, Sir J . Dewar stated

that as yet we had no proof of the hypothesis taat

it consists of hydrogen and helium (and 9®''“®?''

methane and traces of water-vapour), but y™

recent work of R. H. Goddard, of Clark Umyersi . ,

Worcester, Maes., “ On a Method of Reaching b-

treme Altitudes ” promised to solve the

Goddard’s method consists, briefly, in sending P

rockets containing multiple charges of ve

)

powerful nitro-explosive which are fired s™
,

sively from the same combustion chamber, by ,

means a velocity of 7000 ft. per sec. can be obwi” '

and it should be possible easily to reach

up to 50 miles. Theoretically, 200 miles sbonw

attainable with 10—12 lb. of explosive, and •

of explosive should project the rocket into sp



Tol. XI., Xo. 3.] BEVIEW.

It should not be difficult to obtain samples of the

upper atmosphere by attaching to the rocket a

suitable air collector, a mechanism to buoy it up for

a short time at its maximum height, and a para-

chute to make it descend slowly. The efficiency of

the Goddard rocket is about 50 per cent.

CORRESPONDENCE.

ORIGIN OF THE SOCIETY OF CHEMICAL
INDUSTRY.

SiE,—With reference to Mr. D. de L. Herman’s
letter in your last issue, I had always regarded Mr.
G, E. Davis as primarily responsible for the forma-
tion of the Society. I recall that while I was an
assistant in the Chemical Department at Owens
College, about the year 1879, there were frequent
visits from Mr. Davis to Dr. Roscoe, and these
visits no doubt related to negotiations, the objec-

tive of which was the formation of the Society of
Chemical Industry.

The passage given below from the “ Life and
Experiences of Sir Henry Roscoe "

(Macmillan and
Co,, 1906) explains these visits, and shows that the
formation of a national rather than a local Society
was advocated by Sir Henry, and thus the move-
ment was given that broader outlook which has
resulted in the present day world-wide extension
of the Society. Speaking of the earlier enthusiastic
workers, I would suggest that the name of Mr.
^Yalter Weldon be added to those mentioned by
Mr, Herman.
“ The Society of Chemical Industry was founded

in 1880. It originated with a few men interested
in the Lancashire chemical trade, notably Eustace
Carey, Ludwig Mond, and Edmund Muspratt. It
was originally proposed that the Society should be
a local one, the object being to bring together purely
scientific men and_ those practically engaged in
cliemical industry in the Lancashire district. I
felt strongly the importance of such a proposal, bnt
1 thought that if the thing were worth doing at
ail It should be a national and not a local institu-

gradually obtained adherents to this view,
and the Society was founded on these lines. The
nrst list showed that we had obtained already 360
members; at the present moment the numbers are
over 4000 The history of tho Society during the
quarter of a century which it has existed has been
one of constant progress and success, and its in-
tience m felt not only in this country and our

Polonies (Canada and Austr.alia), but also in
America, where we have one Section in New York
and another in Boston.

was elected the first president, and many
chemists, both scientific and indns-

Tlio
succeeded me in the presidential chair,

iiiff .
which the Council has done in publish-

If”''™'
t**® af'le editorship of my old

i

(if
Smith, has been bevond praise.” :

nne!
?f. t’’® Narad-ay Club in Liver- !

an f
activities I was not aware. It has

,

of tiio
masmuoh as it shows that the example

j

shire spread to the Lanca-

Newcastle"oi' 'a
leun'Ied the

SiSn which Mr. I. Low-
|

first nreela j
®'''’'®''d8 Sir Lowthian Bell, was the

:

atft Qix. T
among his tsuccessors were the

j

known Lunge, and others well

active nrtil
formed ini-^

*^93? when ]t wa,a dissolved and trans-

»f Chemical tSa
Section of the Society

Newcastle, Feb. 5
. 1921 .

PERSONAUA.

Bran'^l,®R„T‘
®,®^®''*®°“. Director of Explosives

Department, Woolwich, has been
Chemist in succession to Sir

,'® to retire from the chair of

Mareh Th
Bonn at the end of

ttiairs of pharmaceutical and organic

nii ^a V" ‘l’!®
University at Prague have

1^1
appointment of Dr. gterba-Bohmana Vr. Plzak respectively.

aJa?!
‘•‘““K'al award of the Kelvin Gold

nr!
® ^®®" t® U- Unwin for his

wwt rTIr'? tranches of engineering withWhich Lord Kelvins scientific work and researches
identified. Tho medal was establishedm 1914 as part of a memorial to the late Lord

Kelvin and in association with tho window placed
in Westminster Abbey to his memory by British and
American engineers.

The death is reported from Paris of Prof. E E
Kourqueiot who served forty-four years in the
faculty of Pharmacy and twenty years as general
secretary of the Society of Pharmacy, Paris.

NEWS AND NOTES.

I FRANCE.
. Industrial Notes.

—

Metallurgy .—The most impor-
tant event of the past fortnight h-as been the disso-
Intion of the Comptoir Mctallurfeique de Longwy

;
with its subsidiary Le Comptoir d'Exportation des
hontes do Meurthe ct Moselle. In well-informed

! circles this dissolution is held to be the outcome of
; the restoration to France of Lorraine. Prior to the
war the “ Comptoir ” had absorbed practically all

I

the French producers of cast iron; but owing to
!
post-war changes a complete re-organisation became

j

uec'essary, with Lorraine in the foreground. As co-
,

operation could not be achieved, the “Comptoir “

concluded that it could no longer maintain the lead-
ing position it formerly held, by virtue of which it

suppr^sed intermediaries, secured the necessary
cfientclc for members of the syndicate, and distri-
buted orders umong the different works in such a
way as to minimise distances between the producing
centre and che client. Ail such co-ordination tend^
to diminish cost prices. It is anticipated that this
eyndicate will soon be resuscitated ;n some new
form and on an enlarged basis.

Coaf.—The present surplus of coal is due less to
improved production than to the industrial slump;
it is probably purely temporary, and when trado
revives accumulated stocks will quickly disappear.
It is rumoured that Germany will notify the Repar-
ations Commission that her present supplies to the
Allies are so crippling her economical and industrial

position that she will not be able to supply the
2,200,000 tons stipulated for 1921, nor the arrears
of 500,000 tons for 1920 due in January and
February of this year. In order to find outlets for

coal when control is removed, agencies are to be
opened at Paris, Nancy, Strasbourg, Chalons, and
Dijon for the coal raised in the Saar district.

There wdl also be an agency in Switzerland.

Chemical Industry .—German competition is in-

creasing and becoming more open not only in
chemicals but also in plant and laboratory appli-

ances
;
and the differences in price are so great that

efforts to resist it are unavailing. Thus ther-

mometers, balances, etc., are being offered at prices-

33—50 per cent, below French prices and are being
deliver^ within three weeks instead of the 12~1&
months required by French makers.
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Great surprise has been caused by the announce-

ment that La Compagnie Nationale de 1’Azote,

which is an offshoot of La Compagnie Nationale dte

Matieres Colorantee, of Les Etablissements Kum-
mann, of La Societe des Produits Azotes, etc., is

going to use the “ Badische” method of producing

synthetic ammonia instead of the Claude proems

which is giving very satsfaetory results at the

Grande Paioisse Works at Montereau.

A credit of 150,000 francs has been voted by the

Chamber for producing resin under GovCTnment

control in tlm State forests of south-western France,

in the vicinity of Bordeaux. . .

The production of the Alsatian potash mines in

1920 shows a notable increase. The quantity sold

amounted to 200,000 tons of pure ^tash (K,0),

which represents one-fifth of the world s production

in 1913. T, 1 •

Glass-making firms in France and in Belgium are

very strongly affected by the present bad conditions

in trade and by German and Italian competition.

Several works have had to dismiss employees.

Manufacture of Paper Irom Alfa Pulp.—So far tho

United Kingdom has been the only country to use

alfa, a product of French North Africa, for the

manufacture of paper, but now, as a result of suc-

cessful experiments, a French company is to be

formed to produce the pulp. It is intended to

ac(iuire part of an explosives factory, situated near

.Avignon on the Rhone, and after 18 months to

treat some 30,000 tons of pulp annually. The raw

materials will be entirely of French origin, and the

pulp produced will be dry, thus effecting economy

in transport. Cellulose made from alfa is said to

be suitable for the manufacture of smokeless

powder. The exports of alfa from Algeria in 1917

were valued at 7.816,342 francs, of which the United

Kingdom took 92 per cent., the share of France

being less than 1 per cent. (c/. J., 1918, 301 R,

476^.

—

(Bd. of Trade J., Jan. 13, 1921.)

AUSTRALIA.
Western Australia.

Porcelain Works.—Arrangements have been com-

pleted for initiating the manufacture of porcelain

in Australia. In April next the Calyx Porcelain

Co., Perth, will start erecting works at Snbiaco

which will cover three acres of land. Machinery to

the value of £-5000 has been purchased, and fifteen

expert workers have been engaged.

—

(Official.)

Petrolenm Exploration.—.According to papers laid

before the Parliament of Western Australia, tho

Anglo-Persian Oil Co., Ltd., has offered to form a

Western Australian company with a capital of

£100,000, of which £.50,000 would be available for

geological survey and boring. The company asked

for legislation to be introduced next session to
j

enable it to acquire lea.ses of not less than 100,000 I

acres in the aggregate. The State Government
j

acceded to the request for immediate legislation

but would not consider leases larger than 600 acres

each, to which the company replied that it was
willing to explore for oil in Western Australia, but

required large concessions similar to those granted

to it in other parts.

—

(Official.)

Queensland.

Wolfram and Molybdenite Mining.—In order to

save the wolfram and molybdenite mines near

Cairns, the Chamber of Commerce of Cairns is

urging the Commonwealth Government to acquire

the properties as a national asset. During the war

tho deposits were exploited and tho concentrates

were shipped to the United Kingdom.

—

(Official.)

The Sugar industry.—The twentieth annual report

of the Bureau of Sugar Experiment Stations, issued

December, 1920, states that never in the history of

sugar growing in Queensland has there been so

large an area under cane. The spring has ope,;!

up most favourably, and the prospects for next
j(,

are highly promising. Last year the yield of s,,,

from the cane attained a record, and this year itj,

also good, viz., about one ton of sugar from e|„u

tons of cane, equivalent to a total yield of Kg
jju

tons.

—

(Official.)

Tasmania.

Elecirolytic Zinc.—The Electrolytic Zinc Co,
o|

Australasia- is making large additions to its pijj,

at Hobart, where 1200 men are now employed,
j.

is anticipated that the company will sliortlv
1*

able to export annually 10,000 tons of zinc oxide.

15.000 t. of zinc-lead oxide, 10,00(1—1.5,000 t, ef

lithopone, large quantities of rolled zinc sheets,
jnj

metallic silver and lead. The present output ofsijj

is 25 tons per day, and by November next
this

should he increased to 50—60 t. The current cor.

sumption is now 6700 h.-p., but when the
frjl

30.000 h.-p. contracted for is available, the pint

will he able to treat 100,000 t. of zinc coneentratet

per annum. Extensive warehouse and wliarfagf

facilities are being supplied in order to cope tritt

the expected increase in the export trade.—(Jad

Aiisf. and Min. Stand.. Nov. 25, 1920.)

According to the Times Trade Suppkmnt
rf

Feb. 5, the above-named company has decided to

cease production pending the increase of the plant

capacity to 50 tons. The heavy fall in the price of

spelter has led to this decision.

CANADA.
Projected New Paper Mill in British Columbia.—Plans

are now practically complete for the erection of i

large modern pulp and paper mill, to employ 10®

men, at Prince George, B.C., at a cost of 86, 000,

The capital is being supplied by interests in F.astera

Canada and the United States.

—

(Official.)

Electric-Steel Smelting In British Columbia.—A iw

company, the British Columbia Steel Works, ltd.

has been formed to amalgamate the electric sktl

plants at Port Moody, Eburne, and Tudhope. Foi

the present the three will continue operatms, hi

later the work will be concentrated at Port Moody,

—(Official.)

“ Canadian Chemistry and Metallurgy ’’
is the nw

title of The Canadian Chemical Journal, which lisi

been chosen mainly because the older name w
closely resembled that of various foreign journdi

that cover somewhat different fields—for exaiiiple,

specialised re.search. It is also announced that iB

additional paper, to be called Canadian Di/or oiti

Color User, will shortly be isued from the s.Bnif

office.

SOUTH AFRICA.

Industrial News Items.—AsbcctoB deposits in th

Haenertsburg District, Transvaal, are to be fforw

by the South African Asbestos Mines, Ltd., a

formed company with a capital of £50,000.
,

The fifth annual exhibition of the Chcmicii

Jletallurgical, and Mining Society of South Alr'EJ

to be held at Johannesburg from March 9 to n

will illustrate the latest developments in .ipp.-irt™

and machinery connected with chemistry, n’O®'

lurgy and mining, and a section will be devoteo

crude and manufactured products of the

The production of compressed oxygen and hy«
'

gen will shortly he undertaken at Newtown, Jo™
'

ne.sburg, by the Hydrogen, Oxygen and Plant t"-'

which will also make ammonia coils, ju

etc., for refrigerating plants and undertake

welding of metals. A large works with v

meters having a storage capacity of about ,

ft. is being erected at a cost of £35,000, am

plant will include 50 large cells capable w F

ducing 3 million cb. ft. of gases yearly.—(*

J. Ind., Dee., 1920.)
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BRITISH INDIA.

The Indigo Induslry.—The final general memo-

nindum on the indigo crop for 1920-21, given in the

Indian Trade, Journal of December 31, 1920, state.-!

that the estimated total area under indigo is

238 400 .acres, and the total yield 40,400 cwt.,

representing increases of 1'3 and 7 per cent.,

respectively, over the finally revised estimate.? of

last year. The season was unfavourable, except in

Madras, and the condition of the crop was reported

to be fair. Of the total area under indigo in

British India, 54'3 per cent, is in Madras (106,800

acres), 20 per cent, in the United Provinces, i4'7

per cent, in Bihar and Orissa, 9 3 per cent, in the

Punjab, 1 per cent, in Bengal, and 0'6 per cent,

in Bombay and Sind. The accompanying charts

show the variations in the present figures of area

and yield as compared with the finally revised

figure's of the last nine years.

Area under Indigo (in thousands of acres).

yie’d of Indigo (in thousands of cwt.).

j

Potash in 1919.—ITie situation in the potash in-

i
was very serious at the beginning of 1919.

I

The high prices ruling during the war period had
[

resulted in an increase of the annual output
capacity to 100,000 short tons of pure potash (K,0),
and the inve6tGd capital was estimated at
$25,000,000. Few of the larger plants had been

j

paid for, and many were still under construction or
had only been operated for a short time. One-third
of the 1918 production was still unsold, prices had
dropped f^rom $5 per unit in November, 1918, to
about $2*50, and the market was dull. Hence most
of the producers closed down, at least temporarily,
early in 1919, and some went out of business.
Efforts were made to induce Congress to pass pro-
tective legislation but without success. As, how-
ever, imports remained small, prices were main-
tained and domestic output was readily absorbed.
Production in 1919 amounted to 110,243 short

tons (28% KjO) from 77 plants, compared with
207,686 1. from 128 plants in 1918. The alkali lakes
of western Nebraska again provided the largest

i
supply, but the output from the alunite deposits in

!
Utah diminished, and the extraction from silicate

!
rocks in \\'yoming was suspended owing to technical

i
difficulties. Only one kelp plant in addition to the

I

experimental plant of the Bureau of Soils at

j

Summerland, Calif., reported production. The
' Government has continued its experimental work,

j

and the Bureau has made a survey of the occur-

i
rence of borax in potash materials. Few develop-

I

ments occurred in the production of potash from

I

molasses-distillery waste, beet-sugar refineries, or

I

wood ashes, and no production from wool washings
was reported. The total production in 1919 was
constituted as follows: —Nebraska lakes 29'2%,
other brine.s 36*6%, Steffens waste water 11’7%,
mola.ssos-(listillery waste 9T%, alunite 7’4%, cement
works woo'd ashes r2%, blast-furnaces, kelp,

and silicate rocks 1’0%. Exports were very small,

and imports amounted to 39,619 short tons (KjO),
compared with 7957 t. in 1918, and 270,720 t. in

1913.-(l7..Sf. Oeol. Surv., Dec. S, 1920.)

Maize OU.—Builetin No. 904 of the U.S. Depart-
ment of Agricultino contains an account by A. F.
iSievers of the production and utilisation of corn
(maize) oil in the United States, where it has been
inanufuclurcxi cm a commercial scale for about 25

The exports by sea to foreign countries in each
H the last five years have been (in cwt,):—
1915-16, 41,932; 1916-17, 34,230; 1917-18, 31,062;
1918-19, 32,707; 1919-20, 32,687.
The imports of synthetic and natural indigo into

the United Kingdom during the last five calendar
fears have been :

—
1915 .

.

Sjuthetlc indigo.

.. 11.240
Indigo.

25,157
Total.

. . 36.397
1916 .

,

4618 30,527 35,145
1917 •• 11.966 13,501 25.467
1918 .

.

2084 5287 7371
1919 ,

,

2466 3701 6J67
1920 .

,

.. 4541 1603 6144

Of -^le total amount of n.atural indigo imported
^nto the United Kingdom in 1919 (3701 cwt.), 2857

'Z 1

India, 445 cwt. from San Salvador,
u the rest from other countries.

UNITED STATES.
A Musenm ol Chemical Types.—It is annoniK

r ffiot « Institute has accepted
1^,000 left by Morris Loeb, ehem:

^ “Loeb collection

aew
which will include specimens of

to
substances ^nd make them availa

idviQnrx.
workers for reference purposes,

leal ivjfvi
chemists will be formed

iho material fr
[^jf^ollection.-(Oa, Paint and Dr^. Hep,, Jan.

years. The production in 1918 was 49,545 long
tons, of which about 70 per cent, was refined for

edible purposes.

The oil is derired from the germs, which repre-

sent about 10 per cent, of the weight of the grain

and contain about 50 per cent, of oil; the inclusion

of the oily germ in the various products of maize-

milling renders the latter liable to become rancid,

so that removal of the germ is desirable; this is

carried out on a largo scale, though whole grain is

still milled, particularly in the Southern States.

Degermination is effected by dry-milling in the

manufacture of hominy products (grits, flakes,

meal, and flour) and by the wet process in the

manufacture of starch and glucose.

In the dry process the cleaned grain is sprayed
with water and treated with steam till it contains

about 20 per cent, of water, and is then passed

through a degerminating machine, consisting essen-

tially of a drum tapering horizK)ntally, studded with

cone-shaped projections, and revolving at 700 revs,

per minute inside a casing with similar projections

;

in passing through the machine the kernel is torn

and shredded, the husk and germ are loosened, but
the starchy portions of the grain are not ground
appreciably. After separation of the various pro-

ducts the germs are dried until the moisture con-

tent is about 14 per cent. In the wet process of

degermination the grain is steeped for 36—40
hours in a 0'2 per cent, solution of sulphurous acid

in wooden vats, which are in some cases arranged

I
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BO thafc the steeped gram can be removed from the

bottom of the vat and fresh gram ^charged in

continuously. The steeped grain is then dram^
and passed through mills which shred it, loosen

husks from the endosperm, and free the germs. The

latest type of wet-degerminator consists of two

circular vertical plates mounted (inside a casing)

on a horizontal axis. Only one plate is geared to

motor and revolved; in earlier types both plates

were revolved.
. , . , , t n c

The shredded grain is mixed with a large bulk or

water and run to floating-vats, where the germs

rise to the surface and pass oyer the end of the

vats tc^ether with starch, w’hich is removed by

washing in perforated reels; the wet gerins are

then pressed to remove excess moisture, and finally

dried to about 15 per cent, of moisture in steam-

heated rotary driers.
.

Germs produced hy the dry process are mixed

with a good deal of the other portions of the grain;

they contain an average of about 18 per cent, of oil

and yield a cake with 5—7 per cent, of oil; wet-

process germs, being more completely separated,

contain about 45 per cent, of oil aud yield a cake

with 8—12 per cent, of oil.

The processes of oil-crushing and refining are

similar to those used for other oil-bearing

materials, though it is of interest to note that

hydraulic presses have been almost entirely re-

placed bv cxpellers which are more economical to

run, partly owing to the pr^ent high cost of press-

cloths; sotvent extraction is sometimes employed.

The oil cake is generally mixed with other products

of maize-milling and sold for feeding purposes.

Crude maize oil is usually of good quality and

low acidity, oil from dry-process germs iMing in

some cases suitable for edible purposes without re-

fining, and the average free fatty acid intent of

oil from seven mills being I'll per cent, hy the dry

process and 2-39 per cent, by the wet proe^
;
the

acidity may, however, rise much above these figures,

and oil from the 1917 crop averaged nearly 10 per

cent, owing to the grain having been immature.

Maize oil has been used for many purposes, one

of the chief being in the manufacture of rubber

substitutes; it is still employed in soap-matang,

hut most of the oil now produced is refine for

edible purposes, the demand for which is evidently

increasing. The elimination of the brewing in-

dustry, which is a large user of maize pri^ucts,

may cause a decrease in the production or the oil.

though the increased demand for * eorn-eirup

and other sugars may lead to increased milling or

maize.

Banxite and AJaniiiilam In 1919.—The quantity of

bauxite marketed in the United States in 1919 was

376,566 long tons, valued at $2,201,747 at the

mines, a decrease of 38 per cent, in quantity and

36 per cent, in value compared with 1918. Ar-

kansas, with an output of 333,490 t., was the chief

producing State. The domestic bauxite marketed

was utilised as follows;—For aluminium 272,270 t.,

for chemicals 67,842 t., for abrasives 35,395 t., and

for refractories 1059 t. Imports of bauxite

amounted to 6082 t., and exports to 17,m t. Aln-

mininm production, valued at $38,558,000, show^

a decrease of 6 per cent, compared with 1918,

which was due to accumulation of stocks. It is

reported that plants for producing Iwth aluminium

metal and manufactured articles have bwn ex-

tended. The Aluminium Co. of America is building

new plate mills at Alcoa, near H^ryvill^ Teim.,

and is enlarging the mills at New Kensington, Fa.

Plants for making aluminium foil and powder have

also been enlarged. There are now ^ plants pr<v

dneing aluminium sulphate, of which five are at

municipal works. The total output of aluminium

sulphate in 1919 was 200,034 short tons, and the

average price was $33*80 ton ;
three plants pro-

duced 4806 short tons of the chloride and 8 plajj,

produced 17,091 t. of glnms, mainly arnmoniuiii

and sodium alums (c/. J,, 1920, 288 h).—

Geol. Surv., Aug. 30, 1920.)

GENERAL.

The Association oi Swiss Leather Ctemisls.-’n,,

Association Suisse des Chimistes de I’lndustrie

Cuir was founded in 1918 as an independent assoeia.

tion with objects similar to those of the Society

of Leather Trades’ Chemists. It has now atoct

fifty Swiss members. At the last annual meeting

held in Lucerne in 1920, the Association decided,

among other things, to take up the fight against the

warble fly pest in Switzerland, and at a special

meeting, held on January 15 iMt, the president

submitted a scheme for the appointment of a Swi®

committee to investigate this problem as part of the

larger question of hide and skin deterioration. The

scheme was accepted and a committee appointed.

The Swiss Government and the Swiss Favmeis’

Association were represented at the meeting,

the presiclent intimated tliat he had received a

letter full of encouragement from the secretary of

the Warble Fly Committee of the British Ministty

I'f Agricnlture and Fisheries. Another qiiestioi

discussed was that of ofiicinl analyses in the leather

trades, with a view to forming a special committeo

to study this subject in Switzerland, if necessary in

collaboration with the existing committees of the

International Associations.

The Dye Industry in Spain.—The Spanish coaUni

dvo industry, centred in Catalonia, developed con-

siderably during the war owing to the absence oi

(J^rDian competition. Two old-established nrinsiD

Barcelona—J. Petlicer and L. Sagnier—are now

producing Delta, Congo, and other standard colom

on a competitive basis, hut neither these firms nor

any of those recently established can produce tto

special dyes for which Germany is famous. Th«

most important new companies are the Sociedid

Espafiola de Productos Quimicos (cf. J ., 1919, d-ln),

which is supposed to control the market in o’dp™'

Blacks, and the Industria Quimica Nacional. which

so far has only manufactured sulphuric and hydro-

chloric acids, etc., but is negotiating with German

firms with a view to acting as their agents on tM

Spanish and South American markets Ihe -Ui-

linas y Productos Quimicos company, of Barcelona,

is reported to he closing its works, as it is unable

to produce at a profit owing to lack of raw

materials and personnel; and the Quimica ia»

sense company mainly produces chrome cownn

from raw materials imported from .lincrica.

Except in the case of the simple coal-tar oolonit

it may he said that the recent efforte of tho Spa®

industry have come to grief, and that Gcr

colours still retain their supremacy.—(/ »"5“'

Chem
,
Nov. 1920.)

The Glass Industry In Lorraine.—The glassworks o

Ixnraine are situated at Dreibninran (near

burg), Chateau Saline, Forhach, St. Aurin (

Lorchingen), Gotzenbruck, Meisenthal, and M
^

thal (near Bitsch). The three last are the niost

portant. The Munzthal works is now pro'"?

ordinary glassware, fancy wares being in suia

raand ; it has the largest glass furnace in
„

with 24 pots. The Meisenthal factory, emp' M
500 men, has been doing well, and has

500,000 fr. on plant extensions, etc. The

bruck factory is the largest spectacle-glass w

in the world ; it employs 800 men, hut sonic o «

have been dismissed owing to trade depress’

also manufactures watch’ and window

Lorraine glass industry, although pcosp »

the whole, has been affected hy its

the Gterman market, and part of its trade
.j,,

,

lost to Germany and Japan.—(Z. angexc.

Dec. 24, 1920.)
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the industry is gradually passing hands of

two or three large corporations.—(t7.S. tom, iiep.,

5upph} Oci. 4, 1920.)

The Mica Industry in Brazil.—H. M. Commercial

Secretary at Rio de Janeiro reports that excellent

sheet mica is produced lu Brazd in the State of

Minas Geraes (municipality of Pecanha). Garp

quantities of good-quality mica also occur in the

State of Sao Paulo, in Iguape, Itapecinca, and in

the Serra do Mar mountains, development ol

the industry was formerly greatly handicapped hy

inadequate transport, hut apparently this is now

largely counterbalanced by increased working costs

in India and elsewhere, and by the .‘"S'jer pn^
of the product. The production of mica •"

has risen from SO'S metric tons m 1915 to 154 35 t.

jn 1919 --(Brf. of Trade J., Dec. 16, 1920.)

Proposed Pulp and Paper Manufacture in Portuguese

E. Africa.—H.M. Consul-General at Lourenco

Marques reports that a concession has been granted

to the Cia. Portuguesa de Papel Mocanihique giving

it the exclusive right to prepare pulp from native

and foreign vegetable matter, and to manufacture

paper and parchment in the province of Mozam-

bique for a period of ten years. The company is

to erect a factory at Ilessano Garcia, near the

Transvaal frontier, and utilise tamhiiki grass, and

possiblv wood, as raw material. The syndicate

which holds the concession for the manufacture oi

pulp from baobab trees in the Quihmane and Tetc

districts has been unable to sell its pr^ucts to paper-

manufacturers in the United Kingdom, in spite ot

favourable technical reports. Some time ago it

contracted to supply a Norwegian pulp company

with 40,000 tons of material on a royalty basis and

since then it has received numerous inquiries from

Germany and the United States.—(B<i. of Trade

J., Dec. 16, 1920.)

A New Process tor Drying Peat.-A company, the

Oy. Hydroturve A.B,, has been formed in Finland

for the purpose of exploiting a new labour-saving

process for drying peat. In the process the peat in

the bed is reduced to mud by a jet of water under

high pressure, and the mud is pumped on to a

drying field hy an electrically-driven pump fitted

with a cutting apparatus. Roots, etc., are re-

moved hy means of a special device and, after dry-

ing the mud is cut up into uniform sizes. Feat

(“ hydro-turf ”) prepared hy this process, which is

of Russian origin, is said to dry more quickl^han

ordinary peat.

—

{U.S. Com. 7?cp., Dec. 30, 1920.)

The Institute ot Metals.—The annual general meet-

ing of the Institute of Metals wdl he held

on March 9 and 10 next at the Institution of

Mechanical Engineers, Storey’s Gate, Westminster.

The meeting will commence on each day at

10 30 a.m., and the list of papers to be read in-

cludes : —March 9. “ Stages in the Re-crystallisa-

tion of Aluminium Sheet on Heating, with a Note

on the Birth of Crystals in Strained Metals and

Alloys ” : H. C. H. Carpenter and F. Elam. “ Some

Notes on Calcium ”
: P. H. Brace. “ Plastic De-

formation of Some Copper Alloys at Elevated

Temperatures”: C. A. Edwards and A. M.

Herbert. ” The Action of Reducing Gases on

Heated Copper ”
: H. Moore and S. S. I^kinsale.

March 10. “ The Season Cracking of Brara and

other Copper Alloys ”
: H. Moore, S. Beckinsale.

and C. E. Mallinson. “ The Constitution of the

Allovs of Copper with Tin, Parts III. nnd IV ;

J. L. Haughton. The annual dinner will be held

at the Trocadero Restaurant on March 9, at 7.30,

and on the afternoon of March 10 a visit will

he made to the National Physical Laboratep,

Teddington. As previously announced, the May
Lecture will be given on May 4 hy Prof. T. Turner

on ‘‘The Casting of Metals.”

It is announced thjj arrangements have been

made for the publication of an'index te the ^
twenty volumes of the Institute s Journal
twenty vomiuBs ,

members are asked to notify the Secretary j

intend to purchase a copy, the o*
- • ’ ' next ballot list of

"

probably Iw lOs. M. ----- _ ,

- -rp.

cants for membership will he issued on t ebruaryji

and applications should be sent in by the

before. Special concessions are otters to those rt;

are elected members on the next ballot.

Leclures on Catalysis at the Royal Society ol

A scries of three Cantor Lectures will be dohntei

during February hy Dr. Eric K. Ibdeal on “ Appi,

cations of Catalysis to Industrial Chemistry,
ft

svllabus is as follows :— _
,

,,

"laicture I. Feb. 14.—Introduction : clasifa

tion of catalytic action ; theories of catalysis
; ttej

nical difficulties.
c -i ,

Lecture II. Feb. 21.—Processes of OxiJation;-

Sulphuric acid : nitric acid: chlorine: catalysts

i

the gas industry : sulphur recovery : surface cm

bustion: incandescent mantles: organic mdp

tries: formaldehyde: drying oils: Imoleiini: m,-

dation of hydrocarbons.

Lecture III. Feb. 28.—Processes of Hydr-i

genation :
—Preparation and purification of liydn:

gen- methane: hcxahydrohenzol : oil-hardcuing;

synthesis of ammonia: the cracking of oils; svi

tVietic rubber. Hydrolytic ProcMses ; — Sapcii.

ficatioii :
glucose : alcohol ; acetic acid : acetone aji

ether.

The lectures begin at 8 p.m.

appli.

LEGAL INTELLIGENCE.

Alleged Bue.ich of Contract re S.ile of Co.u,-tii

Pitch. Eriebach and Co. v, Gaity, ooiinttt

Co.

In the Court of Appeal on January 21, Mese

Gattv, Saunt and Co. appealed against a jiidgmti

of Mr. Justice Bailhache, awarding Mesps. hili

bach and Co. damages for alleged breach of ra

tracts relating to thew sale of coal-tar pitti

Plaintiffs (Messrs. Gatty, Saunt and Co.) conteiidi

that some of the pitch supplied was not emit

pitch, and was unsuitable for briquette mamiti

ture for which, to the defendants’ knowledge,

was required, and for which they gave an assjira

that it was suitable. Defendants denied larii

any knowledge that the pitch was required tor

purpose stated, or having given any warranty, a

did not admit that the pitch was not coal-tar pi i

Mr Justice Bailhache found for the plamti#'

both points, viz., that the pitch supplied was b

furnace coal-tar pitch, and was therefore not ,

delivery; and that plaintiffs were told that

pitch was suitable for briquette manufacture

In dismissing the appeal. Lord Justice fi.

Scriitton and Adkin found that, although tliore

no well-known and accepted meaning of tlie exp

Sion ‘‘coal-tar pitch,” blast-furnace pdea

excluded from the terms of the contract, r

that stood high and desired to be beyond rep

would not sell blast-furnace pitch as coal-tar p

On the other hand, they were satisfied that I
•

tilts had informed defendants that the pitcn

required for briquette-making, and this iffiP"

warranty. The judgment in plaintiffs faiour

therefore stand.

Publication of a Design. Gunston, Girm

Simpmn, Ltd., v. Winox, Ltd.

In the Cojurt of Appeal, on February 2^

Master of the Rolls and Lords .Justices Varri,

and Younger allowed an aPP^al 5y

Ltd., from a ludgment of Mr. ‘
„

given at a suit of Messrs. Gunston, ” „ c

Simpson, printers, of Farringdon Avenue, n- '
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C.. the judgment complained of Mr. Justice

grant^ an injunction to restrain the de-

Ss from infringing plaintiflB’ design (a card-

"‘‘r,.„t-out portraying a nurse carrying a tray

and bunches of grapes). Plaintiffs’

having originated the design and applied

rre^trationfthelsold jt to L^hig’s, Ltd., for

.flroTneiit purposes, hut that before any copies

The cutout were delivered they found that de-

were using a design which they considered
“
“r ngement. ®Mr. Justi«, Aetbury held that

. manager of Winox, Ltd., having been shown the

!ivn in° confidence, had something similar pre-

red to his order from other printers, and granted

TheKteTof the Bolls, giving judgment, said he

agreed with Mr. Justice Asthury with regret,

r-iuse he thought the defendants had playpil the

iintiffs a very dirty trick. But before the design

IS shown to the defendants, and before it was re-

itered it had been shown to another firm with the

of obtaining an order, and that constituted a

[blication within the meaning of the Patents and

,gigns Act, and enabled the defendants to escape

e consequences of the conduct of their manager,

le appeal must be allowed. The Lords Justices

ncurred.

REPORT.

SPORT ON THE IndTTSTRUL AND ECONOMIC SITUATION

IN Germany in December, 1920. Stj J. W. F.

Thelw.ul and C. J. Kavan.vgh. Fp. 79.

Department of Overseas Trade. London: RM.
' Stationery O^ce. 1920. [Cmd. 1114. 9d.]

Mthongh conditions in Germany have generally

proved during the past two years, the state of

blic finance has become desperate owing to the

;r-increasing issue of paper currency.
^

In March,

50, trade and industry were plunged into sudden
gnation, which still continues, although the

tical stage is probably past. The high dividends

id for the year 1919 seem to suggest successful

ding, but some of the satisfactory balance sheets

rc due to large payments by the State on com-
lied war contracts. The outstanding features of

> past year were the formation of combines and
operation with foreign groups; the former move-
nt has spread very widely

,
especially in the iron,

el, and coal industries. No official statistics of

eign trade have been published. The labour

lation, as a whole, has improved, but it may
ert in. times of stress arising from failures due to

m in exchange consequent on falling world
ees, or from increased taxation.
/omplaints of the shortage of coal are not
irely confirmed by the published figures of pro-
:tion and distribution. Thus it was officially

ted that the proportion of supply to require-
its in August last, compared with that in

Sust, 1913, was 64 per cent., but the issued
iistics indicate 82 per cent. Only 88 per cent,
the coal requirements of the chemical industry
tated to have been satisfied in May, and 63 per
t. in August, 1920. Owing to the increased con-
iption of lignite (now 132 per cent, above that
t9l3), alterations have had to be made in firing

and greater space is required in transport;
'am power stations, nitrogen plants, etc., use it
.usively. There have also been improvements in
Utilisation of waste gases, pea^ and other low-
le fuels. To sum up, although German industry
ot abundantly supplied with coal, it is by no

^.^^ateued with annihilation from lack of

* difficulties are only temporary and coal
^^uction is improving.

le iron and steel industry has recovered rapidly
a measure of stability has been attained since

April, 1920, when the Eisenwirtschaftsbund came
into operation. As most of the iron ore consumed
haa now to be imported, attention will be directed
more to working up iron and steel into the highest
types of manufacture rather than producing semi-
finished products, e.g., pig iron, blooms and billets,

as in the past- One of the most important combines
(c/.s.) is the Rhiiic-Elbc-Uiiion which controls a
capital of over 500 million marks and employs
200.000 ivorkers.

The non-ferrous metals industry has re-established

itself on old lines. The aluminium industry is row
controlled by the Vereinigte Aluminiumwerke A.-G.
and has enjoyed a good export trade

;
home deposits

of bauxite have been developed for chemical rather
than metallurgical uses, and supplies formerly

1
obtained from Francre are being derived from

!
Dalmatia.

j

Little has Ixicn published of late concerning the

1
chemical industry, and the dye industry in par-

I

ticular, save complaints about the coal shortage

and the lu^h cost of raw materials and labour—diffi-

culties which have led to further amalgamations.

Several Silesian firms have comhined under the

title “ Cliemische Werke Oberschlesien G.m.b.h.,”

with the object of working up their total production

of tar, benzol, and ammonia. The chemical

industry has survived the most critical etage after

the war, and helped by its consolidation, organisa-

tion and exiierience, is trying to regain its old

markets. The H. J. Sloman Saltpeter A.-G. (c/. J

1920, 281 b) is to sell its overseas interests to the

Salitrera Tocopilla companv for 16,320,000 mk., ite

shareholders having the riglit to acquire an interest

in the new company. In the early part of the

year the potash industry improvedj crude salts

were in plentiful supply, but salts high in potash

were scarce owing to exportation and lack of coal.

Towards the autumn, the trade with America

declined and Alsatian competition began to be felt.

The consumption of pure potash (KjO) in 1919 was

812,002 4 metric tons compared with 1,110,369*4 t.

in 1913, and 1,001,664*3 t. in 1918, and the sales

from January to October, 1920, were about

800.000 t. Sales of manufactured potash com-

pounds have notably decreased. Whereas potash

prices have risen by an average of only 441 por cent,

since 1914, those of coal, iron, food and wages have

risen by 1600, 2700, 1200 and 1000 per cent,, respec-

tively. As the home price of potash is below cost,

extra profit must be made on foreign sales.
_

Since

1918 a potash council (Reichskalirat) of a socialistic

nature bus been formed to enable employers, con-

sumers, and workmen to meet and discuss condi-

tions of labour, wages, etc. (c/. J., 1920, 100, 116,

132, 235, 274, 446 n).

The seed-crushing industry was in a serious posi-

tion in fieptember owing to stocks having become

exhausted through official interference. Some

German and Dutch firms are forming a company

with a capital of 100 million mk. (c/, J 1920, 445 b.)

in order to secure adequate supplies of fats and to

overcome difficulties of exchange in purchasing raw

materials; the purchases will be effected through

the Dutch parent undertaking. Of the 102 unhs

associated with the German Economic Union of Oil-

pressing Mills, a large majority is under foreign

(mostly Dutch) influence.
^ . , . . ^

An industrial organisation (“ Reichswirtschafts-

stelle fiir Kunstseide und Staplefaser ”), in which

makers, consumers, and employees have equal repre-

sentation, was formed in Noveiulicr to regulate

production, sales, and prices in the artificial silk

industry, and its first action was to abolish State

control.' The production of artificial silk has ^
increased that it can now satisfy the home demand.

The report contains fifteen appendices giving

statistical information relating to finance, fuel,

wages, unemployment, industrial combines, foreign

trade, etc.
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OFFICIAL TRADE INTELLIGENCE.
•

(From the Board of Trade Journal for January 27
and February 3.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at the

Department of Overseas Trade (Development and
Intelligence), 35, Old Queen Street, London, S.W. 1,
from firms, agents or individuals who desire to
represent tJ.K. manufacturers or exporters of the
goods specified. British firms may obtain tbe names
and addresses of the persons or firms referred to
by applying to the Department and quoting tho
specific reference number.

Locality of Keferenoe
Finn or Agent. Uateriala. number.

Canada .

.

Chemicals, dyes, oils, glue, fertilisers.

dry colours, whiting, precipitated
chalk 123

•* Metals, leather, china, porcelain .

.

Bessemer blue-auaeaied steel sheets

154

Egypt .

.

Soap
Paper, bristol-board, ink. antimony,

tin, pig lead (tenders for) .

.

163

Soath Africa .

.

Paper 127
Be^um Paint, varnish 132

M Metaliurgicai prodneta 133

Iforway
Pitch 169
Leather 140

fiwltxerUnd Black and galvanised sheets, tinplate 143
China .

.

Linseed oil 174
Peraia .

.

Drugs, soap, window glass .

.

176
United States .

.

Baryt^, litbopoae, dry colours.
cresylic acid 177

*» • • Mica 173
.1 < • Glass, pottery, china, porcelain .. 181

.. •

«

Sclentidc and optical instruments.

.

182
0* •

'

Earthenware, pottery 183
Pottery, tiles 184

* The High Commiasloner for Canada. 19. Victoria Street. Loadoo.
8.W, 1.

Markets Sought.—A Canadian firm wishes to get

into touch with U.K. importers of cyanide for the
extraction of gold. [Inquiries to the Canadian
Government Trade Commissioner, 73, Basinghall
Street, London, E.C. 2.]

A firm in Ceylon and Southern India able to
export medicinal plants, vegetable fibre, copra,

rubber and oil-seeds wishes to hear from U.K,
importers. [128]

TARIFF, CUSTOMS, EXCISE.

Australid.—Recent customs decisions affect iron

and steel sheets, carbonate, bicarbonate and silicate

of soda, and explosives.

Austria.—Customs duties when paid in bank
notes must be paid at 50 times the rates prescribed

in tbe tariff, as from January 1,

Belgium.—^The conditions affecting tbe import
and export of sugar a'le given in the issue for

January 27.

Cocoa butter, salt, and soap may now be ex-

ported without licence.

British India.—The duty on opium imported
into the Punjab and the North-West Frontier

Province is fixM, as from April 1, at 36 Bs. per seer

unless produced in any State under the control of

the Punjab Government, in which case the duty will

be 27 Rs. per seer.

Colombia.—Export of gold and silver is now per-

mitted. The customs duties have been modified on,

infer alia, alcohol, certain alcoholic beverages, and
printing paper.

Denmark.—Export prohibitions have been withr
drawn from oil-cake, margarine, vegetable oils for

the manufacture of margarine, eleo stock, oleo-oil,

certain oil-seeds and oleagteous products.

15
,

Egypt .—The export of coal-tar derivatives
Able for the manufacture of exploeivea is prohibi?!"
The export is prohibited, except under

^

crude alcohol, groundnuts, silver, butter,
cert

•

drugs, chemical fats, edible fats, cotton oil

oil, yeast, gold, crude paraffin, molasses’
®

•and oil-cakes.
'

Froncc.—The customs duties on certaiu
fpaper have been reduced.

j

The prohibition of the export of pure vegt^abl
oils has been withdrawn, but the export of

is. still subject to licence.
®

i

French Equatorial Africa,—An export duty of 5

:

per cent, ad valorem has been levied on palm oil

and palm kernels.

Italy.—The customs duty on mineral oils, exceni

,

heavy oils, has been increased by 50 per cent.
^

Benzol and other light coal-tar oils for use a
raw materials for the manufacture of artificial

organic colours, varnishes or lacquers, may be

I
admitted at the reduced rate of 2 lire per 100

I

if denatured by specified methods.
Ammonium nitrate for use as a fertiliser may be

:

admitted duty free if adulterated and upon proof

;

of its use for this particular purpose.
The temporary suspension of the import dutr 01

white paper, in rolls, for newspapers is oxUeded
until March 31.

The u.s© of white phosphorus for the manufacture

of matches, and the import of matches containing

white phospliorus, are prohibited as from January

1 . The import 01 white phosphorus for other uses

is subject to the permission of the Minister of

Finance.
The import of motor spirit, matches, saccharin,

and sugar is reserved to the State.

Among the articles for which import licences are

still required a-rc glassware and perfumery.

Tho export of tbe following is prohibited -

Bricks, tiles, cement, charcoal, copra, animal and

vegetable fats, feculae, margarine, condeiml milk,

fertilisers, metal scrap, certain metallic ores, nickel,

newsprint paper, glucose, molasses, sugar, caramel

certain oils, various potash salts, pyrites, quinine,

pure spirit, copper sulphate, tanning cxtrfirts,

toluol, etc,

Japan.—Tbe duty-free admission of minernl oils

is only applicable to oils to be^ used for certun

specific purposes, e.g., the ceramic and metal-heat*

ing industries.

Memel Territory.—The customs regime is given

in the issue for January 27.

Netherlands.—Export prohibitions
_

have been

withdrawn from engine and lubricating oil, fire-

bricks, coal tar and its residues.

New Zealand.—As Iroia December 1, 1920,

ages containing cream of tartar substitute must be

labelled with the name or names of the substanrf^

most generally understood by the public.

The prohibition of the export of ^eep skius

been revoked.

NoriDay.—The import of alcohol is prohibitea.

Portugal.—A revision of the Customs tariff

projected. The proposed new rates are not

different from the tariff of 1892, but the duties a

leviable entirely in gold. Payment, however,

be made by means of “ gold warrants.”

South Africa.—Sugar imported from

and Holland is subject to a surtax.

Spain.—The rate of flurebarge on cuetems

when paid in- Spanish silver or notes of the

Spain is fixed for the month of February at «

per cent.

Trinidad and Tobago.—Artides subject to

port tax include sugar, molasses, syrup, ^ '

ooooa, cooonuts and copra.
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COMPANY NEWS.

GAS LIGHT AHD COKE COMPANY.
Speaking at the annual meeting on February 4,

Mr 0. Milne Wateon, the Governor, announced

that the company would shortly sell gas on a calorific

basis, and that the standard price would be Is. 3-2d.

per therm. The calorific value to be declared was
475 B.Th.U., and the actual price would be Is. 2d.

per therm, corresponding to the present price of

5s. fid. per 1000 cb. ft. of gas. The sliding scale

had now been re-established, but on a different

basis, and it should he possible to raise tile dividend

from £3 to £4 13s. 4d. per cent, per annum. Mr.
Milne Watson dealt at length with the reasons why
the price of gas had recently been raised by lOd.

per 1000 cb. ft., the chief of which was the very
sharp decline in the price of residuals. He also

reviewed in detail the events of the past year,
stating that the output of gas had reached the
record total of 32 thousand million cb. ft., that the
number of customers had increased by 9000, and
that the coal consumed had risen to over 2} million
tons. Both the increased demand for gas and the
good prices obtained for residuals (until near tlie

end of the year) were satisfactory, but on the other
hand the company had suffered from the rise in the
cost of coal, the very high price of oil, the
enormously increased wages bill, the nece&sity for
spending large sums on repairs and maintenance,
and the slump in the price of residuals following the
coal strike. The coinpany was extending its manu-
facture of intermediates in order to meet the new
situation created by the passing of the Dyestuffs
(Import Regulation) Act.

Amaioamation in the PnOTOGHArHio Tbape.—

A

n
amalgamation has been arranged between the
following Crms:—Paget Priae Plate Co., W'atford;
Rajar, Mobberly, Cheshire

;
Marion and Co., Soho-

square and Southgate; Marion and Foulger, Bed-

cf x
’

Kershaw and Son, Leeds; Kershaw
UpticalCo.' Leeds

;
Rotary Photographic Co. (1917),

West Drayton. The new company is called the

T
Photographic Manufacturers,

j. ,
“.'“I 'Is authorised capital is £1,100,000,

divided into 100,000 seven per cent, cumulative
pre erenoo shares of £1 each, 600,000 ten per cent.

cumulativo preference shares of £1
of these are now being offered at par),

and 400,000 ordinary ehares of £1 each.

BniTisB Celhilose and Chemical Manufac-

ri„ T i’ T
received a report from Messrs.

iVnJ
.Lindenmeyer, dyers, of Basle, Switzer-

of tests on the dyeing

SnrSu^****
''dllwlos® acetate silk made at

a
tte report, this silk shows

treTmli^
® chemical aflinity for dyes, and no pre-

Other dv!^'^'
Acid, Alizarin, and

silk tliiis^LA™ ^ succe^fnlly, and the d,Ted

the basic
to H^t and wash proof;

ness to TO P^llticular show an unusnal fastu

great '+
Weaving tests have shown that the

throLh^bf^ “ to b® worked
and weft cr I™*" ®^®®> whsther used as w.urp

"atural silk
these, or in conjunction with

•aarlS nn
for these tests re-

“ttention to tbo
/t’®®,"®® of breakages and called

“f the product appearance

>aeeting*was^pL?*c* w°i,’
extraordinary

•rrangements nmo*° f Pi a* which certain
the develonment STi? V directors relating to
Bring atmosnheric^

hanum cyanide process ofphene nitrogen were approved. The

experimental work connected with this process has
been done by the Oldbury C.8. Syndicate, an off-
shOTt of British Cyanides Co., Ltd., and tUkain
dithciBty of obtaining the right kind of forKie is

,

now believed to be overcome by a new furnace

: „ Dnckham and Co. An agree-

j

ment betwren this company and the Syndicate is
I
now to be signed which gives the latter, inter alia,

;

an exclusive licence to use the patents taken outoy oir Arthur Duckham or his firm relating to
,
furnaces used in the barium or similar processes,

;

in return for a share interest in the Syndicate.

TRADE NOTES.

BRITISH.
Fiji In 1919.—The chief products of Fiji are sugar,

copra, and bananas. Although the sugar industry
was suffering from a lack of labour, due to the dis-
organisation of Indian immigration, the amount of
sugar shipped was 64,348 tons, or 1278 t. more than

I

In 1918. Additional areas of coconut trees are
I
coming into bearing, and the export of copra will

I

proba% increase steadily; exports in 1918 and 1919
, were 19,318 t. and 27,311 t., respectively. The in-
! ereasrf export of rubber from 361 1. in 1918 to 69 t,

:

in 1019 was due to some extent to shipments held
I

oyer from the previous year
;
the rubber trees con-

j

tinue to give satisfactory results, large areas are
I available for cultivation at reasonable rentals, and
I

the prospects of the industry are favourable,—(Co!
;

lt«p.—.4nn., iVy. 1047, .You., 1920.)

I

Gambia in 1919.—In tbo colony of Gambia,
wtiich covers 4132 sq, miles, exist many deposits
of iron ore, ochre, and china clay, but none of the.se
IS mined. The iron ore is situated most favourably
for direct loading into ships, but is of poor quality.
The staple industry is farming, the chief crop being
groundnuts, in which there is a considerable export
trade. As an area of 640,000 .acres of suitable soil
IS avail.able for this crop, there is scope for con-
siderable expansion. The collection and export of
ivild rubber have practically ceased. Small amounts
of cotton arc grown, but the further development
of this and of other commercial crops is severely
limited by the scarcity of rain. The exports, valued
at £1.5.5.3,521, included 70,270 tons of groundnuts
and 671 1. of palm kernels

;
gum and wax have prac-

tically disappeared from the export list. Of the im-
port trade, valued at £1,250,320, the Dnited King-
dom supplied 57 per cent., and the United States
19 per cent. (4 per cent, in 1915).—(Co!. Mep.-Ann.
No. 1053, Dec., 1920.)

FOREIGN.
Trade of the Belgian Congo.—The Belgian Congo

has developed rapidly since it was opened to world
trade, tlie mming industry shows increased returns
every year, and agriculture is making good pro-
gress. Coffee and rice are now staple exports;
cotton growing is promising well, the 1920 crop
being estimated at 982 tons. The export trade in
1917, valued at £7.164,022, showed an increase of
over 250 per cent, as compared with 1913, and com-
prised 3700 long tons of rubber, 38,487 t. of palm
oil, and considerable quantities of palm-nuts, cocoa,
copal, ivory, coffee, timber, and various minerals.
The imports, valued at £2,767,239, were derived
chiefly from the United Kingdom, South Africa
and Rhodesia, followed by the United States and
France, the share of Belgium being small owing to
export restriction. Among the imports were:—
Cement, 2699 t.; petroleum, gasoline, etc., 2696 t.;
colours, dyes, and varnish, 240 t.

; and soap. 584 t.—(HjS. Com. Hep., Nov. 4. 1920.)
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Portuguese Trade In 1919.—Although the export

trade in 1919 increased but slightly, the value
of til||l imports more than doubled, owing to
diminished production, the introduction of the
8-hour day, and the need for replenishing stocks.

Business, generally, was prosperous, coal again
became available, and the cork industry had a good
season.

The imports, valued at £38,600,500 (escudo

=

3s. 4d. at par), included:—Cement, 12,1M metric
tons; sodium borate, 44 t. ; sodium carbonate,

1289 t.
;
sodium sulphate, 280 t. ;

caustic alkali,

2423 t.; carbonate of calcium, 1233 t. ;
chlorate of

calcium, 1038 t.; nitrate of potash, 142 t.; nitrate

of soda, 218 1. ;
quinine salts, 70 1.; copper sulphate,

2043 t.
;
other chemicals and drugs, 4844 t. ;

coal,

coke, etc., 609,363 t.
;
dyes and colours, 851 t.

;

dyeing extracts, 947 t.
;
dyewoods, 16.5 t. ;

fertilisers,

23,292 t.
;
oils and fats, animal, 1272 t.

;
palm oil,

1532 t.
;
other oils, 322 t.; perfumery, 74 t.

;
and

sulphur, 6305 t. The greater part of the chemical

imports is supplied by England.
Among the exports, the par value of which was

£18,425,666, were;—Argols, 11,666 metric tons;

chemical products, 1526 t.; cork and cork products,

71,223 t.
;
hides, 1612 t.; cod oil, 524 t.

;
mineral

oil, 569 t.: olive oil, 720,360 litres; copper ore,

18,403 t. ;
iron ore, 7375; wolfram, 770 t. ;

other

ores, 1101 t.
;
paper pulp, 858 t. ; rosin, 1^1 t.

;

turpentine, 370 t.
;

wax, raw, 112 t.; vinegar,

320,610 litres; glassware, 365 t.; and soap, 189 t.—
{V.S. Com. Sep., Nov. 8, 1920.)

GOVEBNMENT OBDEBS AND NOTICES.

pjiOHiBiTED Exports.—The following have Wn
removed from lists and “B” of prohibited

exports as from February 1 :—(1) Coal tar, all pro-

ducts and derivatives thereof, whether actually so

obtained or so derived from otner sources (including

all mixtures and preparations containing such pro-

ducts and derivatives), suitable for use in the

manufacture of dyes or explosives; (2) dyes and dye-

stuffs manufactured from coal-tar products and
articles containing such dyes and dyestuffs; and
(3) indigo, synthetic.

Yeast was removed from the same lists on
January 13.

Decontrol of Co-al.—The Directions of the Board
of Trade, dated August 25, 1920, regarding pithead
prices of coal, are to be cancelled as from March I

next, as there is now no danger of shortage within
the country, and the export price has approached
the home price so closely that there is no longer any
reason for restricting prices. Furtherj the direc-

tions for the supply of specified districts or con-
sumers, will cease to have effect from the same date,
and inland consumers will then be free to purchase
from any source. The position as to the supply of

coal for foreign bunkers and expoi4 remains as

published in the Journal of the Board of Trade for

December 28, 1920, and January 10, 1921.

Fire Prevention.—A Royal Commission has been
appointed to inquire into the existing provision for

the avoidance and extinction of fires.

Miners’ Lamps Committee.—The Secretary for

Mines has reappointed, with extended terms of re-

ference, the Miners’ Lamps Committee which was
appointed by. the Home Secretary in May, 1919.
The Committee has to report upon possible improve-
ments in the safety and illuminating power of

miners’ lamps, testing methods, maintenance of the
lamps, use in mines which show no indication of in-
flammable noxious gases, etc. Mr. W. "Walker, of
the Mines Department, is chairman, and Prof.
R. V . Wheeler is a memoer of the Committee.

REVIEWS.

Nucleic Acids : Their Chemical Properties
4^-

Physiological Conduct. Bv Walter
Second edition. Pp. viii. + 150. (london

LongmanSf Green and Co, 1920.) I’nce 9 .

net.

As the science of biochemistry advances the proti^j

of the nature of the substances most intimately

nected with the living cell—which constitute* as

,

were, the chemical basis of life—is being gradual!

unravelled and the substances themselves isolate

and relegated to their proper position in chemiei

classification. Within comparatively recent yea,

the sugars, the purines, the proteins, and the Hpu]

have yielded many, though by no means all, of thei

secrets to the investigator, and some beginning

been made in the study of their functions in ij

living organism. In the present work an accom

is given of the elucidation of the chemical nature
(

another group of substances of great physiologic

interest—the nucleic acids. The fundamental ia

portance of the nucleus in all the phyaiologiual
ri

lations of the cell has long been recognised by bii

legists and renders the story of the discovery of il

chemical nature of the nuclear constituents, astol

in the first half of Prof. Jones’s book, one of iuteiu

interest and fascination. The nucleic acids occi

in the cell nuclei combined either with proteins, i

a-^nucleoproteins, or with the much simpler prot;

mines, in which form they are present, for oxampl

ia the spermatozoa of fish. The o-nuclooproteii

consist most probably of various salts of prowi

with nucleic acid, in which the protein is in exces

\^en they are digested with pepsin part of the pr

tein ifi digested away, leaving a mixture of rco]

acid salts, indefinitely called nuclein,^ To use tl

term introduced by Kossel, the nucleic acids for:

the prosthetic group of the o-nucleoproteins ar

nucleins.

Many chemists have contributed to the discorei

of the constitution of the nucleic acids, prominei

among whom are Kossel, Tjevene, and Jones, tl

author of the present work. So far as is know

only two nucleic acids exist: that prepared fro;

the cells of animals, generally known as thymi

nucleic acid; and that obtained from vegetab

cells, usually termed yeast nucleic acid. The^

agree in their general structure but differ in tl

nature of their componente and to some extent i

their behaviour towards reagents. Yeast nude

acid, the better known of the two, is resolvwl b

mild alkaline hydrolysis into four groups, known i

nucleotides^ each of which is a compound of pbo

phone acid, d-ribose and abase, probably combia^

in that order. Two of these bases are purine

guanine and adenine; the other tw’o pyrimidine

cytosine and uracil. These nucleotides arc tlipn

selves decompo.sed by further hydrolysis with

of phosphoric acid and formation of

each composed of d-ribose and the corrcspoudlc

base :
—

Neucleotidee.

( Guanine nucleotide-^Guanosiw

, , . . , j Adenine ,,
-Aflenosu'®

Yeast nucleic acid- i
Qvtosine „ -^Cytidins

I Uracil „ -tUridine

The exact mode of combination of the vahjJ

components within the nucleotides and of to

nucleotides with each other is not yet dcfiuitd

settled.

Thymus nucleic acid is probably constituted a‘t<

a similar plan, but the sugar group is a hexose, aj

the four bases are guanine, adenine, cytosine,

thymine.
The second part of the hook is devoted to tke 0

less fascinating story of the physiological coiut
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tie nucleic acids, which affords an admirable

iiiole of lie reiuarkable eumpleiity of cHeiuical

Iiges in the living organism as well as of tue

:aordinanly specUic adaptation of ite enaymes

he materials upon which they have to exert their

on. Briefly put, nucleic acid is first decom-

;J into its constituent nucleotides by means of

ic/eiiiase, present' in the intestinal juice. The
icotides thus liberated may undergo decomposi-

in either of two ways. First, by the action of a
tjiio-niiciease, they may yield phosphoric acid

the corresponding nucleoside. This is the only

ige observed with the two pyrimidine nucleo-

5
,
and the fate of the resulting pyrimidine

resides is not fully understood. The purine
eotides, however, may also be acted on by a
lic-iiuc/eaiie, yielding a purine and a carho-
ate phosphoric ester. The purine nucleosides
,ilso be directly hydrolyseih by a nitcleosidase,

iriue and carbohydrate. Here, however, a fur-
complication ariMs, for the purine bases them-
s and the purine nucleosides may be de-
lised (by specific enzyme action), giiaiiine yield-
tanthine, and adenine, hypoxanthine, whilst the
nucleosides undergo a similar change, forming
nucleosides, which on hydrolysis (again bv
me action) yield xanthine and hypoxanthine.
lly, oxidising enzymes come into play, and the
xanthine passes first into xanthine and then
uric acid. Here in man and the higher apes
irocesa stops and the uric acid ia excreted, or
; in the system to cause those ills which are the
Ity of our evolutionary superiority. In the
• mammals, including the monkey, the nric acid
nost completely oxidised to allantoin, which is

itcd.

the biochemist this book cannot fail to be of
Hind interest, alike for the importance of the
er and the lucidity of the exposition. Appen-
concerning practical methods and a biblio-

hy of over five hundred papers add to its use-

A. Harden.

ZwiSCHENFRODUKTE DEK TeERPARBENEABRIK.A-
'MN. By Otto Lange. Pp. xxiv. + 645.
Leipzig: Otto Spamer. 1920.) Prices:—Un-
«iund Germany, 135 marks plus 49% ; England
ind Colonies, 80s.

sely bound up with the vitally important
em of developing our industry in fine
icalSj including the coal-tar intermediates, is

uestion of the provision of a technical litera-
of an informative character. Although the
iction of such treatises is more prevalent now
formerly in this country, English-speaking
ists are stiff largely dependent on German
looks for the detailed information which is
Dial to a working specialist in any of the main
lies ot chemical technology.
1 appearance of the volume under review is
1 many evident signs that this hegemony in
cal literature will not be easily surrendered,
natever developments the future may bring,
in indisputable fact that the published records
gresB achieved in coal-tar chemistry duringm two Or three decades are to be found largely

patent spocifications.
^author introduces his subject by laying 8tre.ss

uual-tar intermediates
.

bo to
synthetic colour industry

•oto „ himself is to present within
j

erv
tabular form, an epitome of i

isinno
poup of chcmical substances. The

his tflbnior ^ ganged by noting i

ms tabulation contains 3637 entries
;
but these

meroTio compounds, for;

referonra
*^® *"'''7 is generic and con-

eferences to many chemical entities. The
the first instance divided into four

:

57 b

!

‘''® *>®adings of benzene,

t
’ a“‘‘'.''a®®ne, and phenantbreiie, a«i ineach of these sections the derivatives of the ^ent

T arranged m increasing order ofcomplexity, f he introduction and summary of con-
explanation of the system ofavrangement whereby it is easy to find the reference

intermediate. Each reference con-
number by means of which the

intermediates can belocated on looking up the comprehensive index,
the patent is cited in w-bich the given intermediate
was first described, and this quotation is followed
by a concise summary of the method of preparation.

In the vast majority of cases references are given
only to German patents, but occasionally English,
trench, and American specifications are quotedi
but only as subsidiary citations. In many instances
this information is supplemented by references toGerman scientific journals. Providing that the
reader has access to the principal German patents
on coal-tar intermediates, such as those reproduced
in tried.ancfer’s comprehensive treatises on the
progress of the coal-t.sr industry, then the problem
of tracking down any particular intermediate will
be greatly facilitated. From the number of entries
It is obvious that a very large number of inter-
m^iates are tabulated, but at the same time many
substances of purely scientific interest are omitted
since these can be found by reference to the lexicons
of Kichter or Stcizner. Clonsiderable space is aayed
by omitting all names of authors or patentees. On
the other hand, the parts by weight of the reagentsi
the physical constants (melting and boiling points)
of the products, and other experimental details are
indicated whenever these arc likely to be of prac-
tical utility.

Cross references are furnished by the addition of
lists of the German provisional and complete speci-
fications (.finmeldungcn and D.-R.P,P.), so that
when a patent number is known the compound or
compounds described in the specification can b©
identified.

The text is remarkably free from typographical
errors and other inaccuracies, and the entire
treatise is a simple guide to the more detailed in-
formation scattered through German patent litera-
*®''®-

G. T, Morgan.

Benzol: Its Recovery. Rectification^ and TJbeb.

By S. E. Whitehead. WiM a-n miroductory
note by the Rt. Hon. Lord Moulton. Pp.
XIV. +209. {London: Benn Bros.,, Ltd. 1920.)
Price 6ci net.

Although tho recovery of benzene and its homo-
logues frorn the coal gas produced in coke ovens has
been practised on the large scale fur many years, the
literature on the subject is very scattered and in-

complete. The demand arising out of the war for
the maximum production of benzene and toluene as
the main raw material for high explosives, rendered
necessary the equipment not only of all coke-oven
installations with “benzol plant, but also, as far
as practicable, the .adoption of the process in gas
works: and in carrying out this work the want of a
hook dealing with the subject was seriously felt.

This want still continues in spite of the decreased-
requirements for explosives, as the combined de-
mand for these hydrocarbons in the organic
chemical industry .and as motor spirit is far in
excess of the supply.

Mr. Whitehead’s hock is designed to fill the gap
and to incorprrate the results of the author’s ex-
perience on the technical staff of the Department of
Explosives Supply during the war, with a very
large numher of installations of “benzol “ plant,
varying from fully equipped large-scale plants to
small emergency plants often constructed largely
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the Journal form a fond of information in oon>
deused form, but they are naturally of a aomewbat
disjointed character, and it is not easy for the
reader to gather from- them a connected account
of what baa been or is being done in branches of
industry other than his own. For this reason tho
Annual Reports should prore an indispensable
addition to the library of every chemist and manu-
facturer, and it is hoped that those who have
realised their value will help in making their char-
acter more widely known among those who have
nob.

In the space available here it is impossible to

give a complete account of the contents of the
volume now in the press, but a few notes on some
of the items dealt with may be of interest.

In the section on “ Plant and Machinery,” Dr.
W. B. Davideon gives an account of the new electro-

static dust separator erected at Skinningrove.
The subject of lubrication is also fully dealt with
both in this section and in that on “ Mineral Oils

”

(c/. t.). He also deals with the ever-important ques-

tion of efficiency of combustion and fuel conserva-
tion, subjects which are also treated from their

respective standpoints by Prof. J. W. Cobb and
Mr. H. J. Hodsman in the section on “ Fuel ” and
by Dr, G. Weyman in the section on ** Gas and
Carbonisation.” In these two sections also the Gas
Regulation Act receives due attention, whilst the
reports indicate distinct, though slow progress in

the elucidation of the chemical nature of coal and
the mechanism of combustion, and the improve-
ment of carbonisation. The work of the Nitrogen
Products Committee, as revealed in its report pub-
lished early last year, is alluded to tu these and
in several other sections of the volume, where it

touches on the heavy chemical, electrochemical
{

fertiliser and other industries. Dr. A. E. Dunstan,
in the section on “ Mineral Oils,” discusses the con-

servation of oil resources and the best methods of

utilising available supplies; he also deals, inter
alia, with the coas^ersion of paraffins into fatty acids

{a topic also discussed by Mr. Allan), the manu-
facture of helium, and the progress of “ colloidal

”

fuel.

In the section on “ Colouring Matters and Dyes,”
by Mr. F. M. Rowe, there is an interesting acMunt
of the commercial development of the industry; in

regard to technical progress perhaps the most in-

teresting work of the year, from the standpoint of

the general reader, is that dealing with photo-
sensitising dyes—a subject which is naturally also

considered fully in the photographic section. Mr.
S. S. Napper records a notable improvement in the
character of the work on Fibres, Textiles, Cellu-

lose, and Paper,” especially as regards researches
on the chemistry and constitution of cellulose and
its derivatives, and on the chemistry and analysie

of woods. In the section on ‘‘ Bleaching, Dyeing,
Printing, and Finishing,” by Mr. B. Leech, con-
siderable progress is record^ in such matters ae
the scouring of textiles and the production of
Aniline Black.
Tho most important work of the year in the

domain of “Acids, Alkalis, and Salts,” dealt with
by Dr. T. Ewan, relates to the synthesis of ammonia
(with especial reference to the Claude process), the
production of nitric acid and of cyanides.

Prof. W. E. S. Turner has much useful work on
“Glass” to put on record, especially in regard to
optical glass and the effect of varying composition
on the properties of glass

;
it is gratifying to note

that much of this work was done in this country*
The same author deals with “ Refractories,” and in
this and the section on “Ceramics,” by Mr. W. C.
Hanoodr, the predominance of the scientific work
done in this country and in America is apparent.

Prof. J. H. Andrew, dealing with “Iron and
Steel,” remarks that these industries are rapidly
becoming more scientific in character. Valuable

work is recorded in regard to blast-furnace n
tice, special steels, etc., particular note being S'
of the Report of the Steel Research Committ^^^®
the subject of wrought automobile steels, p
C. H. Desch also has useful progress to recorH ;“ Metallurgy of the Non-Ferrous Metals Jq ji?

report the flotation process and the metaliurinr ^
zinc and tungsten occupy important places, andfuii
consideration is given to the question of brasg^
and the theory of corrosion. Reporting on tlT“ Electrochemical and Allied Industries,”

p. F. Campbell notes the depressing effects on tw
industries of the prevailing industrial and financi^
conditions; much of this section is devoted to iron
tlie electrical production of steel, and ferro-allojs'

electrolytic zinc, and carbon electrodes.
^

'

Mr. John Allan comments on the lack of vork
on the general chemistry of “ Oils, Fats, and
Waxee.” In addition to dealing with the oxidation
of paraffins, he also has considerable progress to

record on the chemistry of marine animal oils and
drying oils, and on the important subject of fat.

hardening. Drying oils are also dealt with by Mr!
A. de Waele in the section on “Paints, Pigments
Varnishes, and Resins”; in these industries a

large volume of work is evident, especially on tbe

examination of pigments and varnish products.
Dr. H. P. Stevens records considerable progress in

work on the preparation of raw rubber (particu-

larly that carried out in Java) and also on accelcra*

tors of vulcanisation, much of this latter being of

British^ origin
; the Peachey process of cold rul*

canisation is also dealt with. In the section on

“Leather and Glue” Mr. P. C. Thompson gim
especial prominence to the work on analysis of tan-

ning materials (with special reference to the ques-

tion of “ true tanning value ”), the theory of tan-

ning, and the chemistry 'of hide and gelatin—sub-

jects on which much useful research has been pub-

lished.

Dealing with “ Soils and Fertilisers,” Dr. E, J.

Russell gives an interesting summary on the nitro-

genous fertilisers and deals adequately with other

sources of plant food; be also supplies a useful

account of recent work on the determination of

hydrogen-ion concentration and its significance in

agriculture. Mr. J. P. Ogilvie, in the section on

“Sugars, Starches, and Gums,” traces the pro-

gress of the raw material (both cane and bkt)

through the various proce.««e8 of sugar making, and

deals with the improvements in extraction, clari-

fication (including the use of decolorising carbons),

and boiling to grain
; the work carried out by the

U.S. Bureau of Standards on the determination of

sucrose by double polarisation is fully described.

Messrs. A. Tait and L. Fletcher contribute the

section on “ Fermentation Industries,” and have

much work to record, including a number of

on the chemistry of enzymes and the fermentation

process, yeast, and power alcohol
;
the work on fei-

mentation acetone is also noted and also that
f>Q

vitamins in so far as it applies to the industne*

in question. This latter topic ifi fully discussed by

Dr. H. W. Bywaters in the section on “Foods,

and considerable progress in this direction is re-

corded; much useful work on bread and
also noted, and due consideration is given to

report of the Food Investigation Board. Br- Ij-

Calvert deals with “ Sanitation and Water
fication,” and gives an account of the steps beiBg

taken to prevent rivers pollution and the

towards, an understanding of the “activate

sludge” process of sewage treatment. .a

In the section on “ Fine Chemicals, Medipi®

Substances, and Essential Oils” Dr. T. ^
j

gives instances of the great fall in prices of

products during the last few years. Among
^

topics with which he deals are the chemistry.^

cinchona and opium alkaloids, local anaestboy

eeeential oils, and organic compounds of
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, antimony, mercury, silver). Mr. H. E.

Khe’r contributes the ^tion on “ Photographic

« trials and Processes,” and has considerable

n^ess to record in work on the chemistry of de-

nfnmpnt processes and the preparation of photo-

'

inhic emulsions sensitive to light of all colours;

allied subject of photo-sensitising dyes naturally

a olace here, and some important work on

“nsitometry is also described

Mr W R. Riutoul has a largo mass of work to

rroort in “ Explosives,” both as regards high ex-

Eres for military and for civil purposes, and on

ihe initiation of explosions. Much of the work

arried out during the war on nitroglycerin and

nitrocellulose has now become available and is duly

rioted. In conclusion. Mr. C. A. Mitchell has made

1 judicious selection of the more important litera-

ture on “Anaivtical Chemistry” as applied to

technical work in those eubjecta in the reports of

irhicb it has not been dealt with.

The above brief notes may serve to give some idea

,f the vast amount of work covered by the reports.

It will also indicate that there is a certain amount

iF duplication in the work discussed in the various

sections. This is a desirable feature, since it pre-

sents important subjects from quite different stand-

points—often from those of producer and user

respectively—and so enables the reader to gain a
more balanced view of the subject.

FEBRUARY MEETING OF COUNCIL.

, The monthly meeting of the Council was held on
February 11, Sir Wm. J. Pope presiding. Among
other matters considered the following may be meii-

[ioned ;— ,

I It was reported that Monsieur Paul Kestner'a
laper which is fo be read at a joint meeting of this

iociety and the Institution of Mechonical En-
;incer8 on March 4 will be printed in the Proceed-
nijs of the Institution, and that arrangements had
een made for the Society to publish in the Journal
E much of the paper and discussion as it considers
e.sirable A supply of advance proofs of the paper
ill be available for distribution to any members
I the Society who may wish to have a copy.
The Council agreed to make a gr.ant of £100, as
as done last year, to the Chemical Society towards
tie expenses of its Library scheme.
Owing to the_ considerations that n re-transfer of

'a
investments would entail expense,

"ti.^ n * \™stee would be ineligible for elenUon
) the Louncil, it was resolved that the invostrfients
irming the Messel Fund should be held directlv
f the Swiety and not by trustees.
t was intimated that no essay had been received

i^competitum for the Cross and Bevan Prize and

. 1?.?%. j ,

'*'' alternative scheme

'’I
C- F. Cross, which was

the Council. Particulars of this will
i published m due course.

legarding the sailings

the Ann,ml

Pear^nn
Autumn, full particulars of whichpear on page 59 b of this issue.

arh home
“e'P^ra were elected, of whom

slInited StaT'"^'’3'o®. 3 Inifian, 9 in

Sir Will'
2 other foreign countries,

eiety^ "real®"?®- ^.P was elected the

the Imperial rl,*n
*'®® Clo’'«''ning Board

;!Pccession to Dr ^C* C
Technology,

fhe SeerptnLi '-j Carpenter, resigned,

aister of the^ne;",.
^’’hle the original

ring some discovered
»ted Alkali W d^^*

premises of the

NEWS FROM THE SECTIONS.

BIRMINGHAM.
A meeting was held in the University Buildings

on January 27, with Dr. H. W. Brownsdon in the
chair. Messrs. E. C. Rossiter and P. H. Sanders
preMnted a paper on “The Preparation of Zir-
conia from Brazilian Ore and a New Method of
Determination,” in which they described a process
for preparing zirconin of 98—99 per cent, purity
by fusing the ore with its own weight of caustic
soda at a maximum temperature of 600° C., and
then proceeding as follows:—The melt is lixiviated
with water, washed, and the residue evaporated to
dryness with hydrochloric acid. It is then ex-
tracted with water and filtered, when ^ per cent,
of the zirconia is obtained in solution. The dilute
solution is heated with sulphurous acid to reduce
the iron salts, and then the addition of dilute sul-

phuric acid effects a quantitative precipitation of a
basic zirconium sulphate having the composition
5ZrOj.2SOj..cHjO. This is washed by deeantation,
filtered, dried, and converted into zirconia by
ignition. The conditions under which the precipi-
tation of the basic zirconium sulphate is quanti-
tative were given.

On February 10, Capt. B. J. Eaton gave a lecture
on “ Plantation Para Rubber” to a joint meeting
of the Section and the Birmingham University
Chemical Society.

^
The lecturer opene<l with some statistical informa-

tion, stating, inter alia, that of the 350,000 tons
of Hevea rubber now produced annually, about one-
half comes from British Malaya (where the plants
aro.a is about U million acres), one-quarter from
Ceylon, Southern India and Burma, and almost all

the remainder from the Dutch East Indies; aWt
75 per cent, of the world’s output is supplied bv the
British Empire. The production of fine hard Para
rubber from the wild Hevea in South America re-

mains stationary at about 30.000 t. per annum, but
.African and other wild rubbers have practically

disappeared from the market. The rest of tb?
lecture dealt with the collection and coagulation
of the latex and with chemical problems connected
with the preparation of the raw materinl and the
influence of method of preparation nnd other factors

upon the mw product during vulcanisation. At
the present time acetic acid is almost exclusively
used as coagulant, although, owing to its high cost,

it was to some extent replaced by sulphuric acid
during the war: but mineral acids are in general
un.suitable owing to their influence on the raw
rubber during vulcanisation. The use of alum for
this purpose in Malava has been prohibited by legis-

lation, After describing the preparation of smoked
and unsmoked sheet and of pale crepe, and in-

dicating how the mode of preparation influenced
the speed of vulcanisation, Mr. Eaton described
briefly the work which had been done in the labora-

tories of the F.M.S. Department of Agriculture,
showing how the cause of this variation in speed
had been elucidated and how it could he overcome.
Finally, in referring to variability in tensile pro-
perties, he stated that there was evidence that in-

ferior ten«i’e strength was in some cases due to

intrinsic differences in the raw product, r.c., in the
caoutchouc, not in the mode of preparation.

BRISTOL AND SOUTH WALES.
At an ordinary meeting held at University

College, Cardiff, on February 4, Prof. C. M.
Thompson presiding, a paper was read hv Dp. R. W.
Atkinson on “ The Iron Ores of South Wa^es.”

After referring briefly to the ironstones of the
coal measures, the author proceeded to describe the
chief occurrences of iron ore in South Wal-^s. The
«o-called limonite deno«it extends from Riidrv to
Bridgend and probably further, as there is evidence
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of tho mineral as far west as Mumbles. The ere
occurs between a dolomitic conglomerate and under-
lying carboniferous limestone; the angle of dip is

32° N., frequently following cracks and joints in

the strata. Although ore was formerly raised in

large quantities from Trecastie Mwyndy, Garth,
and Llanharry, to-day the only mine working is

that of Llanharry. Analyses show that the pre-

ponderating mineral is not limonite, but gbthite

(Fe,0j.H,0), the observed ratio of FCjO, to HjO
being very nearly l!l. Some of the ore very
closdy resembles the well-known Cumberland
kidney-ore in appearance and is also found to be
gothite. Regarding the origin of these deposits,

the author expressed the view that the replacement
followed the entrance of the iron from above and
not from l^low, as has been thought by some. Ex-
periment shows a marked difference in bulk be-

tween the freshly precipitated oxide and the
mineral of lesser hydration.

NOTTINGHAM.
At a. meeting held on February 16, Mr. J. H.

Dunford presiding, Sir William Pope gave an
address on the scientific aspects of colour photo-
graphy (c/. J., 1920, 369 n), at the close of which
Mr. H. D. Richmond described his early experi-

ments on the same subject.

FATS AND FATTY ACIDS FROM
HYDROCARBONS

Synthetic fatty acids .—Methods for producing
fatty acids may to broadly classified into two main
^oupe, in the first of which the fatty acids are
built up from hydrocarbons of low molecular weight,
such as ethylene or acetylene, or are truly synthe-
sised from hydrocarbons of hi^ molecular weight
by means of known reactions. In the second class a
hydrocarbon of a higher molecular weight than that
of the fatty acid required is submitted simul-
taneously to partial degradation and oxidation. In
this class paraffin wax or high-boiling natural
hydrocarbons are obviously available as raw
materials.

Synthesis from compounds of low molecular
weight .—It is not the writer’s purpose to describe
fully the various methods by which fatty acids have
been built up from such substances ae ethylene or
acetylene. It will be sufficient to indicate the methods
of Harries and Willstater, who propose to synthesise
glycerol, and by polymerisation and oxidation to
convert it into such acids as oleic acid. When it is

considered that ethylene or acetylene is to be con-
verted into formaldehyde or ethyl alcohol, and
glycerol obtained from the latter, it will Iw obvious
that the number and complexity of the reactions
involved are incompatible with technical and com-
petitive production. The failure of the synthetic-
alcohol process in Switzerland—by which calcium
carbide was treated to produce acetylene, acetal-
dehyde produced from the latter by catalytic hydra-
tion in the pr^enoe of mercuric salts in acid solu-
tion, and ethyl alcohol obtained by the hydrogena-
tion of the acetaldehyde in the presence of reduced
nickel as catalyst—is distinctly significant in this
connexion, for cheap electrical power for the manu-
facture of calcium carbide and tor the production of
electrolytic hydrogen, is available in Switzerland,
and alcohcd prices seem to have been sufficiently
high of Ute to render the projects of such a^syn-
thetic process more than usu^ly favourable.
E*rtner, by assuming an impossibility, namely,

tfaat alt the complex reactions could be carried out
at almost 100 pw cent, efficiency, it is clear that,

as all the carlxm of the resulting fatty acid
come from the original ethylene or acetylene a
of fatty acid could not be produced from less

about a ton of hydrocarbon gas. The productio
of a ton of the comparatively cheap

aoetyleufl
necessitates the usage of about four tons of gQ ^

®

cent, calcium carbide. Bearing this figure in min?
and making allowances for losses in proeessee’
working expenses, chemicals, power and labour

it

is scarcely necessary to elaborate any dcstnictivA
criticism of processes which use the available low
molecular-weight compounds as starting material
for the synthesis of fatty acids.

The Zelinsky Process .—The Zelins^ process tv
which a paraffin hydrocarbon is chlorinated in the
a-poaition, a magnesium-alkyl chloride made
carbon dioxide passed in, and the resulting com-
pound acidified to liberate the fatty acid corre-
sponding to the original paraffin, is extremely in*

tercsting theoretically, and repreeents as skilful a

piece of work as any of the German synthetic pro-
o^ses. It fails absolutely when subjected to the
test of practical applicability, although it jj

rumoured that the United Chemical Works of Char-
lottenburg carried it out successfully during the
later years of the war. There are, however, several
theoretical objections to this process, apart from
the cost ID metallic magnesium (about 10 per cent,

of the weiglit of fatty acid produced being required)
and the cost of chlorine for the original chlorination—the hydrochloric acid produced being used in the
final acidification of the “Grignard” carbon-
dioxide addition product. In the first place, a

satisfactory and determinate chlorination of even

an extremely carefully fractionated “cut” of

petroleum is apparently impossible. It has been
shown by Mabery (J. Amer. Chem. 8oc., 28, 166)

that a monochloride bving the chlorine atom in

the a-j^ition is extremely difficult to prepare.

^

Again, a^uming that a suitable chlorine deriva-

tive or derivatives of one or more hydrocarbons of

desirable molecular weight could be obtained, the

formation of the magnesium-alkyl chloride is not

easy. Anyone familiar with the Grignard reaction

knows the difficulty of preparing magne?iuni-

alkyl halides from halogen derivatives of hydro*

carbons of even moderately high molecular weight.

A suitable solvent has still to be discovered in

which to carry out the reaction with compounds

prepared from hi^-boxUng hydrocarbons. More-

over, the magnesium-alkyl halides of high mole-

cular weight do not react in the same simple direct

way as those of lower molecular weight. There is

always a tendency to react with the alkyl chloride,

wittithe ultimate production of condensation pro-

ducts of complex hydrocar^ns.
On the whole, therefore, it is exceedingly difficult

to 8TO how such a complex series of reactions can be

carried out on a commercial scale. Zelinsky, it w

true, states that satisfactory yields of an acidi

0„H„0, were obtained when a hydrocarbon mix-

ture boiling between 132° and 144° 0. was used as

starting material, but the results have not been

substantiated on a technical scale, and yields would

undoubtedly bo still lower when higher hydro-

carbons were employed with the intention of ob-

taining acids of the order of stearic and oleic.

There can be no doubt that the Zelinsky process

is uneconomical for practical purposes at pre^nt

The oxidation of hydrocarbons .—The higher

hydrTOarbons which occur in the natural petroleums

and in the products of destructive distillation

coal, lignite, shale, etc., provide a very attract^

and comparatively cheap starting material for tin

production of fatty acids by oxidation processri-

Both paraffins and olefines have been utilis™ '

the suggested processes, and in many instances

relatively expensive paraffin wax has lieen

ployed. It is clear, however, that a process *“

cessful when the fairly simple mixture of W"
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hnns contained in paraffin wax is used as start-

material, would not necessarily be applicable to

To many varieties of natural petroleums, and this

t should be borne in mind when such apparently

latisfacCy results as are quoted hy Grun (c/. i.)

aro being considered. ...
The Harries process, m which the high un-

. turated hydrocarbons are treated with ozone, the

rsstilting ozonides decomposed by steam into

croxidS and the latter transformed into alkali

’alts of the higher fatty acids hy treatment with

Jaiistic alkali solutions, requires little considera-

tion here, although large scale trials have been

made The constitution of natural hydrocarbons,

or of those obtained by destructive distillation pro-

cesses is by no means clear, but we are sufficiently

familiar with its general outlines to know that the

formation of an ozonide mixture in appreciable

Quantity from such oils is scarcely possible. Indeed,

Harries states that only 0-12 tons of fatty acids can

be produced from the olefines contained in the oils

resulting from the destructive distillation of 100

tons of lignite.
, j

The power charges for the production of the

necessary amount of ozone are far too high to

enable a process dependent primarily upon ozone

to be economically feasible when the end product

is a fatty acid, and not a “fine” chemical. We
may here contrast the production of vanillin from

iso-eugenol by means of an oxidation process de-

pending upon the use of ozone. In this case the

value of the product allows of a relatively expen-

.sive oxidising agent being used, especially as much

higher yields result than are obtained by the em-

ployment of such oxidising mixtures as potassium

bichromate and sulphuric acid.

The direct oxidation of a hydrocarbon mixture,

e.i;., paraffin wax or a petroleum distillate, by

means of atmospheric oxygen offers an attractive

solution of the problem of the production of fatty

acids. Intense interest has been concentrated npon
this question in Germany, and this has led to many
superficial attempts to solve the problem hy “ hit

or miss ” experimentation. It is true that results

have been quoted which appear to he satisfactory,

and, within certain limits, the production of fattv

acids seems to have been achieved. The names of

Franck, Farien, Kelber, Fischer and Schneider,

and Lbffl come into mind in this connexion. But
one general criticism is suggested here. The results

are, as a whole, far too indeterminate, and give

little feeling of scientific confidence. We have the
so-called influences of this and that catalyst

described. We have the effect of pressure and
temperature npon the formation of fatty acids dis-

cussed, but little valid experimentation is given as

hacking. We have yields quoted which should
assure the commercial success of the processes, and
yet fatty acids are not being manufacture*].
Finally, most of the oxidation experiments were
carried out with a high-class paraffin wax as start-
ing material. The hydrocarbons of the latter,
under the influence of temperature, pressure and
catalyst and with the passage of a current of air,

are pyrolytically decomposed and presumably
oxidised at the double bond formed on the
splitting” or “cracking” of the hydrocarbons,

hven in this case, as is to be expected, a large
variety of acids is produced, and this from a fairly
simple mixture of hydrocarbons. The difficulty of

;

'ippiyii^ the reaction generally without extensive
esearch upon the various natural oil mixtures is
ipparent.

Some of the more reliable results, however, in-
licate a very promising outlook for this process.

I'vnU u* materials are cheap, abundant, and

friri^ exc
working expenses not,

course, that the D. Fanto works
aroubitz have been manufacturing an oxidation

product of paraffin wax for some time, and hare
been obtaining a mixture of fatty acids which are
said to be technically useful. The Franck process,
moreover, in which paraffin is oxidised under pres-
sure and in the presence of a catalyst consisting of
a resinate of vanadium, manganese, etc., claims to
obtain a yield of 85 per cent, of fatty acids, and
a net yield of 70—75 per cent, of higher acids suit-
able for soap-making, esterification to produce fats,

and for other purposes.
The results of many researches which have been

communicated to scientific societies, especially in

Germany, have been exceedingly contradictory,
agreeing in practically one thing only, namely, the
excellence of the yield of valuable fatty acids.

It is perhaps significant, too, that when the less

highly-refined mixture of hydrocarbons resulting

from paraffin-wax pressing was employed in place

of paraffin wax itself, much poorer yields w'ere

obtained in at least one instance.

It is clear from even a cursory examination of

the available literature on the subject of the oxida-

tion of hydrocarbons to fatty acids that a great

deal of fiindaineutal knowledge is lacking, and that

comprehensive researches must be initiated if suc-

ce.ss is to l>e attained.

The work of Griin, Ulbrich and Wirth (Ber., 53,

1920, i)p. 987—996) appears to afford a striking con-

trast in many respects to that of several other

investigators. It is claimed that the divergent

results quoted by different observers are due, in

many cases, to the lack of sufficiently accurate

analytical control. It is, moreover, preferable' to

effect a less complete transformation of the original

hydrocarbon in order to obtain larger yields of

the higher fatty acids. An almost complete con-

version often leads to excessive breakdown of the

hydrocarbon chain, one carbon atom after another

being oxidised away, with the production of lower

fatty acids, soluble in water, and technically not

60 valuable as those of higher molecular weight. It

is pointed out that the oxidation can be effected not

only with oxygen and air, but also with a gas mix-

ture containing as little as 1 per_ cent, of oxygen;

and under mild conditions of oxidation, and with

this 1 per cent, oxygen mixture, only 5 per cent,

of water-soluble fatty acids was obtained, whilst

simultaneouslv 50 per cent, of higher, water-

insoluble faltv acids was prmluced. Again, under

otherwise suitable conditionR, the presen^ ot

many so-called catalysts is superfluous—as Loffl has

also pointed out—and sometimes actually harmful.

When pure oxygen is used, the reaction is fre-

Quentlv so vigorous as to cause explosions, due to

the rapid decomposition of substances of a peroxide

nature. I» u “normal” oxidation only fimall

quantities of these peroxide substances are
j

duoed. and are immediately decomposed with

^"ihei^obscrvers noticed for the first time the pro-

duction of waxes,

tion of the higher fatty acids with the higher

alcohols formed as intermediate products in the

oxidation. The complex reaction product contains,

in addition to saturated fatty acid^ quantities of

hvdroxv acids, and of unsaturated fatty acids

formed^from the latter by dehydration. The un-

saoonifiable r^idue contains only a little unchanged

hydrocarbon, and consists chiefly of alcohols and

kitones In addition to taking extensive pre-

cautions with regard to analytical control and ^
reproduction of results in experiments

carried out under similar conditions, th^ese observers

h^ve studied the oxidation of a piire hydrocarbon,

namel"tatriacontane, which is surely a move

fiuirvev of the chemistry of the higher

paSt and» be made. Ve^. definite^

Formation as to the occurrence of particular hjdro-

pro-
no
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carbons in different fractions of mineral oils is

lacking, and must be obtained if we are successfuJly

to oxidise them to fatty acids of definite compo-

sition and value Methods of characterising

the various mineral oils ahich are to serve as raw

materials for this purpow must be availaUe; and

apparatus must be designed for obtaining any

particular component or a definite mixture of com-

ponents from natural oils on a practical scale.

With the chemistry of mineral oils established on

a sound basis, it will be possible to turn with Mtter

prospects of success to the subject of the oxidation

of a suitable fraction of a natural oil. More sys-

tematic stacks can then be made upon the problem

of the influence of the various factors upon the

oxidation, e.g., the presence of a suitable catalyst,

or of no catalyst at all, the presence of some alkaline

agent to combine with and remove from the sphere

of reaction the fatty acids produced, the effect ot

impurities, temperature, pressure, and so forth.

Again, if known hydrocarbons can be isolated from

mineral oils, experiments can be commenced upon

the individual treatment required by the different

classes of hydrocarbons. lor instance, a h.vdro-

earbon with about eighteen carbon atoms m its

chain, but with an olefine linkage in the a-position,

would possibly require different oxidation treat-

ment from that applied to a similar hydrocarbon

in which the double linkage was in the middle ot

the chain, and, of course, in the latter case tndely

different products would result.

The study of the chlorination products ot the

saturated hydrocarbons should be made in greater

detail even than has been done by Mabery (toe.

cit.), and with the extremely difficult question of

o-chlorinatioii settled, attention could turned to

the elimination of hydrochloric acid, and the

formation of a double bond at the end of the hydro-

car^n chain. Systematic research upon the pro-

blem of the oxidation of such a definite compound

would then be possible, and would be much more

satisfactory than investieations upon a complex

mixture of unknown composition.

Tf. too definite chloro-derivatives could be pro-

duced, one of the ohstaeles would be removed from

the path of the Zelinskv process, although, in this

process, the difficult problems of the starting, con-

trol and direction of the Grignard reaction and

the discovery of a suitable solvent would still

remain.
These problems are, however, well in the tuturc.

Until the complicated mixtures of hydrocarbons of

many different series which exist in the natural

petroleums havp been studied in great and almost

wearisome detail, that is, until we know what we

are working upon, and can separate different com-

poundfl which react specifically, we shall not solve

the problem of the production of fatty acids, unless

we do so by chance.
Synthetic fnts .—.\ssuming that fatty acids could

be produced in good yield, and sufficiently cheaply,

by a process similar to one of those indicated above,

the question of the formation of esters, glycerides

or anhydrides suitable for edible purposes still

remains. This should not be too difliciilt a matter.

In the later years of the war 70^80 tons of “ ester

oil ” per month was produced in Germanv by the

esterification of tattv acids (not synthetic) by means

of ethyl alcahol or glycol.

Nevertheless, there are many problems of great

importance connected with this question of syn-

thetic fats. The various glycerides which consti-

tute natural fats are many in number, and occur

in a large variety of mixtures. To simulate a

natural fat, with its mixtures of simple and mix^
glvcerides. would be no easy task, and the plwsio-

lodcal study of compounded synthetic fats would

have to be undertaken if such fats are to compete

with natural fats in open market, and not merely

to be enpplied as prisoners’ rations, or doled out

to a starving population in^lendcd margarines.

In the event of the fats obtained by the use of

glycol or of mono- or polj-hjdroxyl alcohols
uot

being satisfactory, the esterification of synthetic

fatty acids with glycerin would produce
the

analogues of natural glycerides. In this case, an

opening would be provided for the cjevelopmeut
on

an economic tooting of the “ Protol ” glycerin pro.

cess, in which suitable sugar-containing solutions

are fermented under special conditions ot alkalinity

to produce glycerin, with alcohol, acetaldehyde

etc., as by-products.
, . ,

Research would also ho stimulated m the direc-

tion of using poly-hydroxyl alcohols, such as carbo-

hydrates, for the esterification of synthetic fatty

acids, and “ tats ” akin to the mannitan di-oleatc",

recently prepared by Lapworth, would result!

Mannitan di-oleate was, of course, not produced by

direct esterification, but there is no doubt that such

an esterification is possible, and that the produc-

tion ot a fat of approved physiological value can be

successfully accomplished.

Kafural fats .—The problem of rendering

petroleum available as a source of human energ,!

by producing synthetic fats is therefore one whicb

will only be solved after a very large amount ot

intensive and exhaustive research has been suc-

cessfully undertaken. In passing, however, it ii

suggested that a more studied consideration ol

possible developments in natural vegetable-oil

production would remove all fear of competition

at the hands of the synthetic chemist. With care-

ful selection of species, and svstematic experimentp

in the production and application of suitable

fertilisers, and with all the arts of the quickly,

growing science of arboriculture, it should be possi-

ble greatly to increase the yield of oil per acre of

ground- cultivated The fact that a similar study

in the sphere of natural indigo has ennlilcd the

latter to compete with the sivnthetic product, so

long its master economically, is significant in this

connexion.
, , ,

The production on a technical scale of fatty Rcirts

from petroleum hydrocarbons would appear to te

possible, if remote; and were a successful process

discovered, its general application would have but

little effect upon the available supplies cf mineral

oil. Although the latter mav be within measurable

distance of exhaustion, the production of the

million tons or so of edible_ oils and technics y

useful glycerides and fatty acids w-hich are aamislly

required in England would absorb such a sma'I pro-

portion of the hedrocarben oil needed for other pur-

poses that it would uot become an important factor

in petroleum economics. In August, 1920. the pr^

diiet.ion of crude oil in America was about sis

mil'ion tons, and tho consumption about seven

million tons.

THE EFFECT OF ALKALINITY ON

THE USE OF hypochlorites.

E. K. EIDEAL and U. R. EVANS.

It is, of course, well known that hypochlorite^r

used very largely for the following purpose.

Blenching; (2) sterilisation of drinking '

treatment or water for “ textile finishing,
,

P

vent growth of algm and consequent ste'"®,’
5

addition to water of swimming baths; anu i

chloride of lime is employed freely as a

for household use, for the cleansing of drains,

to some extent, as a disinfectant. .

, ,,5
;.

In the first case (bleaching), where the

dation of colouring matter is desired, e.g-,

pulp, it is a common practice to allow tw
-

|j

cUorite to act in presence of neid ;
the Weacn
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rapid- But in most other cases it is

“®f.,marv to apply amaU quantities of hypochlorite

f the fluid to be treated, quite irrespective or

hether the fluid be acid, neutral, or alkaline.

in seneral, oxidising agents act most power-

fnUv in the presence of acids. This is readily ob-

„/ed in the case of typical oxidising agents such

Lrmanganates, dichromates, and perchlorates,

whSi all tend to render the solution of the eub-

acted upon less acidic or more basic than it

™ before. In electro-chemical language this fact ;

can be expressed by the statement that the oxida-

Ln potential of the agent is raised by an increase

in the hydrogen-ion concentration.
!

The effect of acidity on the oxidising power of
j

hypochlorite solutions is particularly marked, pro-
j

hably because, as has been suggested by one of us,*

hvpochlorous acid is the effective oxidiscr, the

oxidising power of the salts and of the anion,

(OCiy, being but feeble.

Whether this explanation be accepted or not, the

facts cannot be doubted. The matter is expressed

quantitatively by the following data from the oxi-

dation potential seriest :
—

Potassium permanganate . . . • Kh=

-

h 1 48 volts.

Chlorine in acid Bolution . . . . = -r l-‘39 „

Chromic acid .. .. •• »>

Ferric chloride .. •• EH = d-0*96 ,,

Chlorine in alkaliuo solution .. Ea=-h0-86 „

The table given indicates that chlorine in acid solu-

tion is nearly as powerful an oxidiser as potassium

permanganate, and more {wwcrful than chromic

acid, whilst chlorine in alkaline solution hypo-

chlorites) is less powerful than ferric chloride, which

is far from being a vigorous oxidising agent.

It is not generally known, however, that a com-

paratively small change in the hydrion content of

a water will produce a very marked change in the

oxidising activity of the hypochlorite added. We
have become very impressed with this fact in study-

ing the dosage of different waters with hypo-

chlorites by means of the electrical apparatus

described by us some years ago. I We find that two
waters, one an “ acid ” water containing free carbon

dioxide and the other an “ alkaline’' water, such
as occurs in the London basin, dosed with hypo-
chlorite BO that they contain the same amount of

available chlorine ” (as measured by the ordinary
iodometric method with titration in presence of

acetic acidL give quite different results when
allowed to now through the electrical instrument.
The acid water gives a large deflection, indicating
high oxidising activity; the alkaline water gives
a much smaller deflection, indicating that the oxi- i

dation potential has been depressed, I

It is interesting to note that the dissociation con-
|

stants of hvpochlorous and carbonic acids and w'ater
j

have the following values:— 1

Hypochlorous acid
Carbonic acid
Water

K= 3*7xl0-» at 17® C.

K=3'0yl0-’ atl8®C.
K=0-7Xl0-i« at 18® C.

Consequently, if sodium hypochlorite be added to
water containing free car^nic acid, sodium car-
bonate and free hypochlorous acid will result; but
in water in which the hydrogen-ion concentration
18 less than in hypochlorous acid, only a small
amount of the oxidiser will be present in this active
form. ^

Since the germicidal properties of the substance
due to its oxidising power, it eeems

iKely that these also will be affected by the bydro-

of the water. It would be
worth while, therefore, to consider whether, if

J An Te<*. (1912). 141.
T A8 nvra Is W. OBtwsld’s •• OttUines of General Chemtetry."
* K. BJdeal and V, B. Bvans, Analyst. 3t (1913). 353.

alkaline waters have to be treated with this class
of steriliser, they should not at the aanK" time be
rendered juet acid to litmus, or at leuac neutral,
by the addition of nitre cake, aluminium sulphate,
or even by treatment with carbon dioxide gad.

But there is another equally important point.
Most hypochlorite liquors, whether made on the
spot by treating bleaching powder with water, or
brought from the factory as sodium hypochlorite
solution, have an alkaline reaction. Just because
they react less readily in alkaline solution, hypo-
chlorites “ keep ” better in the presence of alkali,

and the manulacturers are scarcely to be blamed if

their products leave the works with more than a
trace of alkali. But users should remember this

fact, and neutralise the alkalinity of the solution
before using it to treat contaminated winter.

It is worthy of mention that some of the chloride

of lime sold at small oil-shops and by grocers is

largely decomposed before it reaches the user. Now
tho decomposition may proceed in various ways,
but some at least of these cause the blenching
powder to become more alkaline as it decomposes.
Supposing, therefore, that the bleaching powder has
lost half its “ available chlorine ” (as measured
iodometrically) by the time it readies the consumer,
it is not even true to say that the unfortunate user

can make up for the loss in transit by employing

a double quantity, since the extra alkali present has

a depressing effect upon the oxidising properties of

the substance remaining.

The variable character of the chloride of lime

—

as it reaches the consumer—appears to have very

considerable public importance. One sample of

chloride of lime (packed in paper), purchased by

one of us at a local store, was found to contsin only

traces of available chlorine. Presumably the aver-

age user of the substance is not a chemist,^ and does

not know that he is buying a valueless article. One
cannot but conclude that, assuming the domestic

use of chloride of lime by the customers of these

stores to be necessary at all, they are running seri-

ous risks, since the safeguards which they imagine

that they are taking are illusory. This is a matter

to which public analysts would do well to pay serious

attention. It is useless to blame the shopkeeper if

manufacturers supply the substance in paper

cartons permeable to carbon dioxide.

Tlie strength of chloride of lime as it reaches the

consumer in tropical countries has recently been

discussed in this Jciirnnl* It is, however, remark-

able how little the unstable character of chloride of

lime—even at low temperatures—is appreciated.

It decomposes very speedily if exposed to damp air

or to carhon dioxide. On the other hand, sodium

hypochlorite solution of a good brand has proved,

in our experience, much more satisfactory as a

source of livpochorite so long as it is kept in a cool

place, protected from light, and tightly sealed to

exclude carbon dioxide.

In view, however, of the difficulty of prese^ing

hvpochlorites it is worth considcrine whether liquid

chlorine could not usefully be emploved for many

purposes where hypochlorites are now used. As

lone as it is in cylinder, chlorine cannot decompose,

and when dissolyed in water the main pr,^^
action IS believed to be:—Clj+HiO-HU+tlt-lU.

Both of the substances produced are acid, and one

is a strong oxidising agent.

Summary.—The oxidising power of hypochlorite

.solutions is greatly depressed by the presence of

alkali This fact should he borne in mind when it

is proposed to use hypochlorites for treating

alkaline waters; and the simuHaneons addition ot

nitre cake is suggested.

Where alkali has been added as a stabiliser to

commercial hypochlorite solutions, it may be adyis-

» }. Bettle, J. 1. Smitii. and J. Ritchie. J. Soc. Chem. lod, ST

(1018). SllT.
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able to neutralise before using the liquor for dosage.

The instability of chloride of lime, and poor

quality of many of the samplce supplied in paper
p.ackage8 by small stores, are matters of

importance.

MEETINGS OF OTHER SOCIETIES.

ROYAL PHOTOGRAPHIC SOCIETY.

At the meeting held on February 8, arranged

by the Scientific and Technical Group, Mr. T.

Thorne Baker read a paper, by himself 'and Dr. M.
Levy, on “ High-Speed Radiography.” A short

statement on the present possibilities and require-

ments in X-ray work, with special reference to the

use of calcium tungstate intensifying screens, led to

a description of the new rapid X-ray plate. This is

a double-coated plate, the lower film being light-

sensitive, the upper one containing fluorescent

calcium tungstate. As it is necessary to remove

the top film before development, the lower film is

specially hardened to stand prolonged soaking at

110® F., and a soft gelatin, dissolving easily in

water at 95° to 105° F., is used for the upper film.

The calcium tungstate is fired at a special tempera-

ture to obtain maximum fluorescence. The grains

are sifted and only -those between certain limits of

size are used
;

smaller grains give less inteuso

fluorescence and larger grains tend to make the

image granular. The coating of the upper film is

so arranged that the calcium tungstate settles to

the bottom of film into close contact with the emul-

sion surface; this ensures maximum effect of the

light emitted and enables the use of a much smaller

quantity of calcium tungstate than is needed for

an intensifying screen. The reduction of exposure

required by this plate in comparison with an

ordinary X-ray plate depends upon several factors

and varies from 1/10' to 1/25'; better results are

obtained with a hard tube than with a soft one._ It

was suggested that the new plato would be particu-

larly useful in radio-metallurgy.

Mr. F. F. Renwick gave a short abstract of a

paper received from Mr Raymond Davis, of the

U.8. Bureau of Standards. The multiplying

factors of photographic light-filters are obtained

by an apparatus comprising a movable lamp and a

series of mirrors permitting the illumination of

two adjacent portions of a photographic plate by

lights of known relative intensities. A series of ex-

posures is made with the filter in one path, the

results plotted, and the position of equality deter-

mined from the curve obtained.

Mr. F. C. Tojf, of the British Photographic Re-

search Association, described a monochromatic
illuminator designed chiefly for use with a mercury

arc lamp. This is a simple device enabling the

separation of any two bands of a spectrum, and the

variation of the lengths of the two bands used can

be adjusted to equal intensities by the aid of a

thermopile and galvanometer. Known variation

in relative luminosities of the two beams is then

obtained by varying the distances of the recom-

bining lens and the plate which receives the recom-

bined image.

THE PHYSICAL SOCIETY.

The annual general meeting was held at the

Imperial College on February 11, and after repoi^

had been presented and oflBcers elected, etc., a dis-

cussion was held on “ Absolute measurements of

electrical resistance and instruments based on the

temperature-variation of resistance.”

Sir Richard GHaaebrook traced the historical de-

velopment of absolnte measurements of electric re-

sistance, and Prof. Callendar dealt with the com-

pensated resistance bridge and instruments
for ti,

measurement of radiation. Among the tbirte!'

other papers read, mention may be made of the (.j*

lowing as having some application in chemical
it

dustry. These papers illustrated the diversity

ways in which one of the fundamental devices
of

electrical measuremento-the Wheatstone hridgj.,,

has recently been applied in the measurement
of

various physical quantities.

A liquid depth-gauge, enabling a reading
of tb,

depth of liquid in a vessel to be made at any di,

tance from the vessel, was described by Mr. E [
Griffiths. The instrument consists essentially

of j

Wheatstone network of four conductors, tiro
of

which, in opposite arms of the bridge, are n ires of

the same material, extending to the depth of the

vessel. One of the wires is completely surrounded

by a sheath to protect it from contact with tL
liquid. The other is similarly surrounded, but the

sheath is provided with holes near the bottom and

top, so that the wire is in contact with the liquid

over a length equal to the depth of liquid in the

vessel. The wires are heated by the current in the

I

bridge and the original balanced condition of the
' bridge when the vessel is empty, is disturbed to an

f extent dependent upon the depth to whirh the one

! wire is in contact with the liquid. Constancy of

I current in the bridge is maintained by the use of a

I ballast resistance of iron wires enclosed in an

! evacuated space. The galvanometer employed is

' graduated so that its deflections indicate direcfly

the depth of liquid in the vessel. The whole derice
'

is made up in a compact form, the indications are

independent of temperature, and can be trans-

: mitted to any distance.

; A strong and portable form of hot-wire anemo-

I
meter was exhibited and described by Mr, J. I,

;
McG. Morris. The Wheatstone bridge employed is

composed of four nickel wires, alternate arms being

' sliielded. When the device is exposed to .an aic

stream the initial balanced condition of the bridge

is upset owing to the cooling effect of the stream on

. the exposed wires, and the galvanometer deJec-

' tions, after suitable calibration, indicate the

velocity of the air stream in which the instnimeiit

i is immersed. This device has been used to in-

vestigato the ventilation of mines, and should be

; applicable wherever measurements of air vclocit,'

are required («.(/., air supply to producers, pooer

plant, etc.), its indications being much more easilv

read than those of tho Pitot tube. A form of hot-

wire anemometer enabling the velocity of a sIot-

moving stream of gas to be determined, both as re-

gards magnitude and direction of flow, was G-

' hibited and described by Di‘. J. S. G. Thomas (fj-

i
J., 1920, 109 H). A combined form of instrument

of the anemonrete,- type, in which the exposed lure

functioned first as a the- mometer and then as tat

exposed wire of a hot-wire anemometer aar

described by Mr. A. H. Davis. The indirationso

such a device enable the heat loss by conrectio

from heated bodies to be accurately determined, a

has been used in investigating the thermal emcirat.

of various systems of cold storage. ,

.

Dr. G. A. Shakspear exhibited and ,!

:
gas permeameter, which contains a

I

of four fine wires similar to that mentioned no

I Owing to the varying thermal conductivities

i different gases, the heated condition of
,s

I
wires is dependent upon the composition ot tne g

in which they are immersed. After suitable

bration of the instrument, the
dje

flections indicate the percentage amount ot any

constituent of the mixture prerent.

pre-eminent among gases for its .eitreineiy s

thermal conductivity (hence the cold
, jdJ

perienced on plunging the hand into the g ^
the anther’s device has been ffltensively ^
determine the purity ef the hydrogen supp ,

aeronautical purposes in the investigation
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of balloon fabrics, eto. A modification

’’f +hA nerniameter, in which the indicating inatru-

suitably caUbrated, constitutes the CO,-

descrilied and illustrated by Dr. H. A.

n^°nes Prof. L* Hill exhibiW the “ caleometer,”

^^hrid20 device enabling a record to be obtained

of the state of the atmosphere as aflFording comfort

‘^^The^famdiar hair type of hygrometer has been

riifipd bv Dr. E. Griffiths so that its indications

mav be transmitted to a distance. The length of

he hair employed is dependent upon the hygro-

metric state of the atmosphere, and the changes of

length accompanying change of hygrometne state

are transmitted mechanically to a pointer which

makes contact with a long length of wire, the point

of contact varying with the length of the hair. The

two portionfl of the wire, one on either side of the

point of contact, constitute two adjacent arms of a

Watstone -bridge, and it is evident that the in-

dications of the galvanometer device employed will

serve after suitable calibration, to indicate the

hygrometric state of the atmosphere surrounding

the hair.

critici^ the Hantasch-Werner
hypothesis of the geometrical isomerism of carbon-
nitr<^en compounds, and dealt with the constitution
of oximes, and Prof. Bassett communioated a short
note on the system

:
picric acid—phenylacridine.

THE CHEMICAL SOCIETY.

At the ordinary scientific meeting held on Feb-

ruary 17, ninety-seven new Fellows were elected,

and Sir J. J. Bobbie, retiring president, made the

following announcements :
—

The Longstaffe Medal has been awarded to Prof.

J. F. Thorpe. On the evening of the Annual

General Meeting, March 17, the Anniversary

Dinner will be held at the Hotel Cecil, Strand,

W.C., at 7 p.m., to which the past-presidents who
have attained their jubilee as Fellows of the Society

will be invited as guests of honour. Applications

for tickets (14s., exclusive of wine) should be made
to the Assistant Secretary, at Burlington House, by

^farch 10, and the presence of ladies as guests will

be welcomed. The Council has decided to publish the

list of physico-chemical eymbols drawn up by the

International Association of Chemical Societies.

Mr. L. J. Hudleeton and Prof. H. Bassett con-

tributed a paper on Equilibria of Hydrosilicic

Acid. Pt, I, Mixtures of Hydrofluositicic and
Hydrofluoric Acids,’* which contained a record of

experiments on the titration of these acids with
alkali in presence of phenolphthalein or methyl
orange, and a theoretical interpretation thereof.

Mr. Hudleston stated that they had not been ahje

to purchase even approximately pure hydrofluoric

aria, the samples supplied containing over 50 per
cent, of hydrofluoailicic acid. Further, the A.R.”-
test for determining silica in solutions of hydro-
fluoric acid was fou^ to be valueless.
Mr. W. C. Refolds summarised briefly two

papers on Interfacial Tension, in the first of which
he described a capillarity method of measuring it in

C.G.8. units, land adduct results comparing it with
the dynamical or “ drop ** method. In the eecond
he showed that the interfacial tension between two
pure liquids, A and B, is the difference between the
surface tension of A saturated with B and the
surface tension of B saturated with A; that the
interfaci^ tension between pure liquids is constant
at any given temperature; and that aqueous solu-
tions of crystalloids behave like a pure liquid. The
interfacial tension between aqueous sols of soap and
colloids in contact with benzene was found to vary
with the age of the contact surfaces. They probably
conform to the law at the moment of oonhact, but
owing to surface concentratioti the tension changes.
In soap sols the concentration is complete in a few
minutes, but in colloidal sols generally it prooe^
tor several hours. In cases where the interfacial
tension ie not constant, its measurement affords a
means of detecting chemical or electrical action, or
toe presence of impurities in liquids.

THE FARADAY SOCIETY.
A joint meeting of the Faraday Society and the

Manchester Literary and Philosophical Society was
held in Manchester on February 11. The chair was
first taken by Sir Henry A. Miers, and then by
Prof. A. AV. Porter,

Dr. Allan Ferguson read a paper entitled
‘‘ Studies in Capillarity. I. Some (^neral Con-
siderations and a Discussion of Methods fw the
Measurement of Interfacial Tensions.” He pointed
out the importance of accurate measurements of
surface tension in view of the developments in
colloid chemistry, and stated that a critical study
of the various method.s in systematic use had shown
the following to be the most promising:—(1) The
measurement of large drops and bubbles. (2) The
measurement of the maximum pressure required to
release a bubble of air from the end of a capillary

tube immersed in the liquid. (3) The measurement
of the maximum pull on an anchor ring, which is

immersed in the liquid and then slowly withdrawn
from it. The capillary-tube method was discussed,

and it was shown that a comparatively simple

mathematical analysis for the ascent of a liquid in

a capillary tube gave the sufficiently accurate

expression :
—

2a* =- Ml 1

'

where a- is the specific cohesion, and h the height

to w’hicli the liquid rises in a tube of radius r.
_

Dr. Ferguson then read a second paper by himself

and Mr, P. E. Dowson on “ A Modification of the

Capillary-tube Method for the Measurement of

Surface ' Tensions.” In this new method the

meniscus is forced down to the end of the capillary

immersed vertically in the liquid, and the pressure

required to effect this is measured on a mano-

meter. This procedure avoids most of the diffi-

culties of the usual method. Temperature measure-

ments and control become simple, and calibration of

the capillary is not necessary, for measurements are

always made in ono definite position—at the end of

the tube. Xny manometer of sufficient delicacy

may' be Hse<l, such as a differential manometer, or

one of the simple sloping-tube type. The following

values were obtained for the surface tension in

dynes/cni.:—Benzene (15“ C.) 29'66; toluene (15°

C.) 29-23: methyl propionate {15;5° C.) Sfi'TO.

In the long discussion which followed, rroi.

Porter said he had had considerable experi^e in

measuring the surface tension of mercury; he had

photot^raphed large drops and had found that the

method of illumination was an impoHant factor.

He regarded the new method given by Dr. Fergu^n

as much more satisfactory than that of me^urmg

the capillary rise. Mr. F. C. Thompson said that

he was especially interested in the applications oi

surface tension to metallurgical problems and gave

example in connexion with the constitution <n

steel Dr. R. S. Willows said that surface tension

data* were of particular importance in connexion

with the formation of emulsions, apd he asked for a

simple method he could apply. Prof. Haldane

referred to the work of Quincke, 'SBtill irk-

ing at the age of 87 on the subject at Heidel^rg,

an^ who has recently advanced a new theory of the

constitution of glass depending on

Prof. A. Lapworth referred to the values obtained

bv Dr Ferguson and Mr. Dowson for benMne,,

which were found to change with time; this re-

quired further investigation.
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association of BRITISH
{

CHEMICAL MANUFACTURERS.

LORD MOULTON ON “KEY” INDUSTRIES.

A luncheon was given by the Association of

British Chemical Manufacturers on February 16,

at Prince’s Hotel, W., in honour of its president,

the Rt. Hon. Lord Moulton, for his services to

chemical industry during and after the war. Among
those present were the Rt. Hon. Sir^Alfred Mond,

the Rt. Hon. Lord Inverforth, Sir William Pearre,

Sir William Pope, Sir Henry Birchenough, Sir

Sydney Chapman, Sir Philip Magnus, Sir H. Mc-

Gowan, Prof. W. H. Perkin, Prof. H, E. Arm-

strong, Dr. M. 0. Forster, Mr. Max Muspratt, and

Mr. W. J. U. Woolcock.

Sir William Pearce, who presided, in proposing

the health of Lord Moulton, referred to hia accom-

plishments as senior wrangler, great lawyer, admin-

istrator, chemist and scientist, and said that the

recent passage of the Dyestuffs (Import Regulation)

Bill through the House of Lords was largely due to

hie advocacy. Tliat Act must now be supplemented

by further legislation to secure the future of

the synthetic organic chemical industry, a branch

of the main industry which had long been recog-

nised and fostered by the German Government as

one of the most important. It was essential that

our Government and country should recognise its

supreme value and legislate accordingly.

Lord Moulton, in his reply, said that this was

a most critical moment in the existence of

the British chemical industry and, through it,

in the existence of England. During four

years of the war he had endured terror of

what the German chemical industry had enabled

our enemies to do; he was always urging the

Treasury to buy ahead from Chile the nitrate which

the Germans were making in unlimited quantities

at home, and he was afraid to think what would

have happened if Germany had concentrated her

submarine attack on that narrow line through the

Panama Canal by which we obtained onr supplica.

In this, and in many other ways, we were reminded

of the consequences of the neglect by the British

nation and the British Government of the chemical

industries during the 30 or 40 years before the war.

Referring to the old war-cry of Free Trade v.

Protection, Lord Moulton said that we in this

country were too fond of adopting political formiilie

and calling them principles. As an old Free Trader,

he used to say that the quickest way to obtain

national wealth and to enjoy it was to buy in the

cheapen market. That debnition must now be

elaWated as follows:—“ If your main object is the

rapid acquisition of wealth and the enjoyment bf

wealth, anti if you are litre of continuous peace,

then the best way ia to buy in the cheapest market.”

Unfortunately we could not rely on a continuous

peace, and the rapid acquisition and enjoyment of

wealth could only he regarded as the highest good

if it included the perfect development of our great-

est asset—our own people. We had allowed our-

selves to grow up as a nation utterly insuflScient

for onraelves, depending on others for the supply

not only of manufactured goods, hnt also of many
raw materials. When be looked back on the con-

fident ntteranree of the old-time Free Traders, he

was surprised that some of them did not insist that

we shonfd contract with Knipp for our war material

and accept hia tender if it were the lowest. Now
Hiey knew that they dare not be dependent on a

foreign country for munitions of war ;
but tlmy did

niR recognise that there were other things just as

essential for use in peace. We no more dare leave

our great industries at the mercy of a foreign

country than we dare trust to a foreign coustr,

for our guns and ammunition. It was quite
iuf

possible to prop up every indust^ that did uJ
make itself industrially remnnerative, hut whea a«

a result of long national neglect the country
had

called on industries to initiate and develop
nj,,

branches during the war, to expend capital on them
and to develop research, it was the country’s duty

to protect those industries until the crisis was

passed ; and to think that they could withstand no.

restricted competition while yet in a state of infancy

was sheer folly. The problem would not be pernia.

nently solved by means of subsidies or import

duties. His experience during the war had give,

bim unlimited faith in British chemistry,
both

theoretical and industrial, and he declined to regard

our clicmista as in any way inferior, except a«

regards experience, to those of any other nation.

Ho liad always supported the system of licensing

under which protection was secured for British

goods so long as they were produced at home at

fair prices and of equal quality; such a system

would afford our manufacturers a breathing apace

in which to develop, not as a favour but as a right,

their power of production until they needed no help

and fe.nred no enemy.

CORRESPONDENCL

THE FINE CHEMICAL INDUSTRY.

{Communicated by the Association of British

Chemied Manufacturers.)

SiE,—We, the undersigned, makers of fine

chemicals, extended our research and raanufactur*

ing plant at the urgent appeal of the State during

the tremendous years that followed 1914, in order

to secure those essential products of science without

which victory could not bo attained. The full

record of wartime achievements in the sphere of

fine chemicals would read like a romance were the

full history disclosed.

This key industry is now endangered, and unem-

ployment is rife in it, owing to the flood of imports

from abroad which, among other circumstances, the

present condition of the exchanges makes de?a«-

tatingly possible.
, ,

We desire to submit to public knowledge tne

following facts :
—

1. The application of chemical science to industry

is a necessary factor for the preservation of onr

world position in commerce. It is also true to say,

not only that the chemist and the laboratory are m

this country of a fine chemical industry not mferiur

pivotal in the development of our industrial ana

coramercal resources and wealth.

2. At very consderable cost, essential plant was

erect^ during the war-years, and all of it can no*

be put to peaceful purposes for the continuance m

this country of a fine chemical industry not infer®

to Germany’s. But. under the present mb
economic circumstances, this plant must h*®®

idle and useless, unless the State takes measures

its safeguarding.
, a «

3. The fine chemical industry, mobilised snn

panded in the hour of the nation’s

during the war—to give a few examples—(") j

tial medicinal preparations for naval,

civilian hospitals; (i) the bi^er forms of

and gases; (c) photographic chemicals for s

use; (d) research chemicals, without wnicn

development erf many new industnal pro®

would have been impossible. , . j

4. British science is no whit inferior to tM
^

competing nations, nor are British chemicat ns"

faotures inferior in quality.
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We feel it U our bounden public duty to make

known to the country the national importance of an

industry which is indeed a key to the unlocking of

niany doors of economic wealth in the future.—We
are, etc.,

SlAFFOUD AliBN & SoNS, LtD.

4 Bo.akk, Roberts Co., Ltd.

Boors Purs Drug Co., Ltd.

Tee British Cellulose &, Chemic.al MANrF.Ac-

turing Co., Ltd.

The British Ctanides Co., Ltd.

The British Drug Houses, Ltd.

British Vegetable Products, Ltd.

Burroughs, Wellcome Co.

W. J. Bush & Co., Ltd.

,T. M. Collett & Co., Ltd.

Evans, Sons, Lescheh & Webb, Ltd.

Grays Dyes and Chemical Works.
HoPKiN A Wn.LiAMs, Ltd.

Howards & Sons, Ltd.

Johnson A Sons, Manufacturing Chemists,
Ltd.

London Chemical Works, Ltd.

May a Baker, Ltd.

Thos. Morson a Son, Ltd.

Pierson, Morrell A Co., Ltd.

Feb. 19, 1921.

NEWS AND NOTES.

PetTAteum Research.,—Tho American Petroleum
Institute intende to create a department of

research, and its board of directors has recom-
mended that three engineers be appointed, one to
investigate oil-field problems, another to investi-

gate the refinery problems, and a third to deal with
problems relating to the distillation of petroleum
and its products.

CoUoid Chemistry.—Attention is drawn to a dis-

cussion of research problems in colloid chemistry
by Dr, W, D, Bancroft which began in the January
number of the Journal of Industrial and Engineer-
ing Ckeiiiistry. In his first communication Dr.
Bancroft discusses seventeen problems under the
general head of “Adsorption of Gas or Vapor by
Solid,” fourteen under “ Contact Catalysis,” three
under “Adsorption of Vapour by Liquid,” and
nine under *'

Adsorption of Liquid by Solid.”

Improved Yield of Methyl Alcohol in Wood Distilla-
non.—A report will soon be published by one of the

laboratories outlining experiments

j
indicated the possibility of practically

aoubling tho yield of methyd alcohol from the dis-
tillation of certain yroods if a very small percentage

a wrtain chemical compound be first sprayed
upon the wood. Encouraging results have been olv
tamed in the laboratories from the use of sawdust,

remains to be seen whether any practical
itnculties will limit the size of pieces which can be
reated. If such improved yields can be obtained
wmmercially in the treatment of wood waste, cer-
ain perfec^ for the distillation of these
astes will be put on a very sound basis.
Ethyl Alcohol Iron) Wood Wa»te.—The United
ates ForMt Products Laboratory at Madison,

prepared a pamphlet describing the

? ef ethyl alcohol from wood waste. The

avB estimates of plant requirements

tho i*® compiled from recent experiments at

wonB 'e shown that with 1^ tons of
"‘^'Ijfaste available daily, 3600 galls, of alcohol

! a ® eee^ approximating 25 cents

; 95 M?**' i
woods give the highest yields of

per cent, alcohol per ton of wood
;
white spruce

69 H

"‘fh K'8 galls., longleaf pine is next

P j
smallest yields are obtained

maple, red oak cottonwood, and slippery
olm, the first of these yielding but 91 and the lastoO galls, per ton.

AUSTRALU.
Soiith Australia.

Lignite Deposits—A recent report of tho Depart-
nient of Mines states that the rise in the coat of
import^ fuel during recent years and the disloea-
tion_ ot industry through the interruptions in
marine transport have drawn attention to all
domestic sources of supply. In this connexion
there is a revival of interest in the lignite deposits
near Moorlands, where prospecting is now teing
actively pursued.
The lignite exposed in the workings has a some- '

vvhat variable appearance. The dull earthy and
structureless body contains fragments of partly car-
bonised wood ill which the fibres are plainly visible.
Ihere are. a few irregularly shaped pieces of lus-

many traces of resin throughout
Uie bed. The coaly matter contains much pyrites
disseini^tcd throughout the body of the carbonised
wood. The following methods of utilising this
lignito have been suggested :—(l) The generation
ot power with the aid of steam produced from
epociaily designed furnaces burning the raw lignite,
(2) The generation of producer gas from the raw
fuel and the recovery of by-products. (3) tJtilisa-
tion of the pulverised fuel for raising steam. This
method involves the artificial drying of the lignite.
(4) In the form of briquettes manufactured from
the lignite after drying. (5) The carbonisation of
the lignite with recovery of the by-products by dis-
tillation.

In view of the vital importance of fuel supplies
to the State, the Government has purchased a
modern drill, and boring operations, designed to
prove the extent and qu.ality of the brown coal de-
posits of the State, are in progress in the vicinity
of Adelaide. The Government has also allocated
€5000 for experiments on pulverised coal from
Leigh Creek. The tests will be designed primarily
to a.scertain the value of this coal for use in railway
locomotives, but they will be extended to other
domestic fuels, such ns the lignite of Moorlands.

BRITISH INDIA.

First Forecast ol Winter Oil'Seeds.—The total area
under rape and mustard, excluding the mixed crop
in the United Provinces, is estimated at 2,835,000

acres, or 13 per cent, below the estimated area in

1919-20. The percentage distribution of this area

is as follows:—United Provinces 40'2, Bengal 19'4,

Punjab 16’2, Bihar and Orissa U’7, Assam 4*6,

Bombay and Sind 47, North-West Frontier

Province 1*8 per cent. The total estimated area

under linseed is 1.755,000 acres (excluding the

mixed crop in the United Provinces), representing

a decrease of 23 per cent. The proportion sown by
each province is:—Central Provinces and Bihar

35'3, United Provinces 29, Bihar and Orissa 23,

Bengal 55, Bombay 5 and Punjab V2 per cent.

Owing to deficient rainfall, the conditions for sow-

ing were generally unfavourable. Rain is urgently

wanted in most of the provinces and the condition

and prospects of the crops are only fair.

—

{Iridian

Trade J., Jan. 7.)

JAPAN.

Petroleum Production.—The output of crude petro-

leum in Japan during the first six months of 1920

was ^,181,675 galls., compared with 38,891,918

galls, during the same period nf 1919. Over 99 per

cent, of the production was obtained in the pre-

fectures of Niigata (Echigo) and Akita.—(iSfefctj/d-

JihOf Not?., 19^.)
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CANADA.

Miple Sugar " Sand.”—During the evaporation of

maple eap to the state of syrup, a prwipitate

nically known as “ sand is deposited. It contains

60—k) per cent, of calcium malate, and its annual

production from all tho trees in the United States

and Canada is estimated to be 100—330 tons, cmre-

sponding to 60—166 tons of calcium malate. Pre-

vious to the war it was bought by a German manu-

facturer of fine chemicals, and efforts are now being

made to interest cKcmists in other countries in the

possible usee to which this by-product may be put.

As the acid constituent of baking powder, calcium

bimalate gives excellent results, but it can hardly

be produced as cheaply as calcium acid phosphate

or even cream of tartar. Other applications, mthcr
|

of the normal or acid salt or of malic acid, are being i

investigated. In the case of no other source of
,

malic acid can extraction he so readily effected, it

being necessary only to convert the normal to the

acid salt, and the latter being much more soluble

in hot than in cold water is easily separated m a

comparatively high state of purity by re-crystallisa-

tion.^Proc. 27<k Annual Meeting of the Vermont

Maple Sugar Makers' Association.)

FRANCE.
Industrial Notes.

—

Chemical Itidus/ri/.—The closing
|

down, either partial or complete, of factories in the
j

dyeing, bleaching, and leather industries has led
;

to a weaker demand which has affected prices.
;

Wholesale dealers, fearing a sudden fall in prices,
|

are eager to dispose of their stocks, even on un-
,

favourable terms. On the whole, however, there is
^

no panic and prices are steadily finding their level
:

without any State interference. German competi-

tion is proving a great stimulant and many firms
j

are extending their plant in order to increase

output. The Tencd firm, which has a plant at

Aubervilliers, is building a new factory at i^rnes,

near Persan-Beaumont, for the production of

sulphates, chlorides, nitrate, and of hydrochloric,

sulphuric and nitric acids in both pure^ and com-

mercial grades. The Comp|agnie Nationale des

Matieree Colorantes has just begun to pri^uoe

alizarin and other basic dyes, in addition to indigo,

at its works at Villers-Saint Paul.

MefoHurgv.—The outlook in the metallurgical

market remains practically unchanged ;
iron ore is

in poor demand <and there are large stocks of

minette.. The warning given to German firms that

unless they supply France with the coal and coke

she needs their supplies of iron ores will be cut off,

have caused them to seek for new sources of supply,

notably in Sweden. Lorraine is now supplying the

Ruhr district with only 10 per cent, of its requi^

ments, whiti compares with 50 per cent, before the

war. On the whole, there is a feeling of confidence

in French metallurgical circles. Owing to stocb of

raw material being very low, the French will TO

able to take advantage of the fall in prices in

replenishing them. Prices of wrought iron and

steel have fallen considerably, and French pig iron

is now sold at a lower price than the British. The

chief competition comes from Germany, where pro-

duction costa are lower than in France.

GENERAL.

Research Chemicats and the DyestaBs Act.—In re-

sponse to an inquiry made by the Institute of

Chemistry, the Board of Trade has intimated that it

will issue general liconros under the Act to

approved research institutions for the importation

of small quantities of organic intern^iate pro-

dncts. The licences will cover periods of three

months and TO limited only as to total quantities.

A detailed return of the quantities of each

actually imported must TO made at the end of the

three-monthly period.

The Textile IniUtutc.—Colonel F. R. McConnel,

Manchester, is to succeed the late Sir A. Herbert

Dixon, Bart., as president of tee iMtttuto. At the

invitation of the Basle Chamber of Jwmmcrcc the

Annual Spring Conference wiU TO held from May 17

to 20 at Basle, in co-operation with several leading

textile organisations in Switzerland. Duriiijr the
•

conference lectures will be given on The Dye In.

dustry and its Future.” “ The Industrial Applicj,

tion of Electricity,”
‘‘ The Financial Situation."

and “ The Structure of Textile Fabrics. The pro.

gramme includes facilities for visits to textile .md

other works.

Industrial Alcohol In Switierland.-At a meeting

held on January 5, convened by the Swiss Societv

of Chemical Industry and attended by representa.

tives of all the larger firms which use alcohol in

their manufactures, a resolution^ was passed con-

demning the decision of the National Assembly to

extend the alcohol monopoly to industrial spirit.

The meeting protested that the decision had been

made without consultation with those whom it

would affect, and affirmed that at the present time

the restrictions attending such an extension of the

monopoly would bo fatal to the country s export

trade,—(Sc/itreis. Gkem.-Z., Jan. 25, 1921.)

Patents in Greece.-The first Greek patent lav,

passed early m the autumn of 19^, provides that

every patent shall TO granted on priority of applies-

tion," shall cover only one invention, and hare alife

pf 15 years, reckoned from the day following the

1

date of application. The ownership of a discorerj

! made in an industrial or commercial establishmrat

' is vested in the discoverer, and patents must be

;
satisfactorily exploited within three years after

coming into force, although this does not apply to

i nationals of countries that offer reciprocal treat-

I ment. In the event of a patent being dedared of

i public utility, the owner must allow others to ex-

' ploit it on payment of compensation. Foreign

: applications must TO made through an agent resi-

i dent in Athens and be subject to local jurisdiction,

i Where patents are registered in countries that

! allow reciprocal treatment the Greek law allows If

! months’ priority from the date of tho patent,

^ Applications must be in Greek ana be accompaww

: by an official certificate from the country in which

the patent is registered. Patent specifications will

be published at once, but may TO kept seejeHor “

vear ifrequested.—(Z. angexc. Cfiem., Dec. 17, lyiiu.)

Slate ol the Swedish Cbemical Industry at the end ol

1920.—The situation in the Swedish chemical inaus-

try has been growing worse and in

falling prices in the world’s markets and of tt

high wages now paid in Sweden, manufacture

have cither to close down or to produce at lo»

Many branches of the industry are demanding ”

creases in import duties. Hitherto

phate has been imported freely, hut the body »

represents all the Swedish manufacturers of tto

fertiliser is asking for an imimrt tax of aren

per quintal (about £8 10s. per long ton, ^t P

yearly output of ammonium sulphate, about ^
metric tons, is far in excess of the

as cyanaraide is chiefly used for mtrogenoii.

ing, and the export trade is suffering ?
A"

German competition. No improvement has to

place in the soap industry; a®'®® “f

poor and prices have fallen
;
most of the

j

bold big stocks of soap and P«duce o"]?
jf

to k^ plants in operation. TTO aiMlgaiMtoc

the Kvaveindustne (nitrogen ”
dat,

Trollhatte Cyanidverk companies has faUen

and the necewary new
obtained, the directors have nTOified the suspe

of operations. The Swedish Government

pointed an expert advisory commissira to "

gate the bad economic situation.—(Z.

Chem., Jan. 7, 1921.)
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Monarile (1913—1*>*) (PP- 15, price 6d.) has

rppently published by the Imperial Mineral

r^iirces Bur^u as an advance “ part ” of ita
^
^ml volume on the Mineral Resources of the

Empire and Foreign Countries. Monazite,

Sially a phosphate of the cerium earths, owes

ts
commercial value to the presence^ of a varteble

sseutially

..Tit'".?\horia which is extracted by chemical

'SmLt and marketed in the form of thorium

tl+p for use in the manufacture of gas mantles,

fhe mineral is widely distributed m nature, but

deposits have been discovered which contain

Lria in sufficient quantity to justify commercial

.xnloitation. It is found in the form of an alluvial

associated with other minerals, such as mag-
“
tite ilmenite, garnet, and zircon, from which it

separated by hydraulic and electromagnetic

iiethods to produce the concentrate as it is mar-

-eted With the exception of small quantities of

horite and thorianite obtained from Norway and

Sweden the first deposits to be worked for monazite

vere those situated in the Carolinas. These dc-

Msits patchy in distribution and poor in quality,

ould not compete with those discovered later in

Brazil which supplied the world’s requirements

intil ’the monazite from Travaneore, India,

ippeared on the market about the year 1911. The

arlier history of the Travaneore deposits, and the

inal obliteration of the German interests, have been

ilready fully referred to in the pages of this

lournal (c/, 8. J. .lohnstone, J. 33, 55, 35, 811, and

17, 373 a). The separated monazite is the highest

Trade on the market, containing about 81 per cent.

S thoria as comparM with 6 per cent, in the best

it the concentrates obtained from the Brazilian

-aiids. To illustrate the variable thoria content,

reference may be made to monazite discovered in

buch widely separated countries as Nigeria, Queens-

land, Malaya, and the United States, which, even

when concentrated by the most perfect means com-

raerci^ly available, commonly contain no more than

4 01 6*per cent., and frequently considerably less.

The present price of monazite is stated to be

£4 12s. 9d. per unit of thoria per ton at the mine
in Travaneore. The c.i.f. value at European ports

depends npon the cost of freight. In June, 1920,

it was about £6 10a. per ton.

Statistics quoted include the world’s production

of monazite, imports into the United Kingdom (for

some unstated reason these are given in values),

and into the United States.

World’s Production of Monazite.

3913.

Long tons (2240 (5.).

1914. 1915. 1016. 1917. 1918. 1919.
India 1235 1186 1108 1292 1940 2117 2000*
Ceylon . . —

.

— 20 —
BiadI .. 1415 590 433 1118 491
United States — 16 17 — — —

Importa.

* Exports.
Domestic Forel^o

produce. produce.
a e

M2.576 . 32,566 6650
. 190,290 . 47,400 .. 4350
. 286,076 . 98,060 .. 4848
. 67,067 . 144392 . . 7491
. 24,106 . 04,068 , ,

—
. 26316 . 103,297 • •

—
. 81.771 . 88.893 .. —

* Estimated.

Thorium nitrate, worth about 23s. per hg. before
the war, is now selling at about S8s. Before the
war this country was dependent upon Germ'iny;
since the war and up to within the last year or two
nitrate was imported from the States, but now
British manufacturera apparently supply homo re-
quirements.

T atue of Imports and Ex'i^rts of Gas Mantles to

and from the United Kingdom.

Year,

ms
1914
1915
1916
1917
1918
1919

The mature of oxides in gas mantleK is said to be
aerived from a mixture containing about 99 per
cent, thorium nitrate and 1 per cent, cerium

nitrate. Large quantities of cerium compounds
are obtained as by-products in the manufacture of
thorium nitrate, and new uses for this product,
hitherto largely wasted, would be welcomed by the
industry. At the present time the cerium is used
for the manufacture of the alloy ferro-cerium,
which usually contains about 30 per cent, iron, and
which is used in the manufacture of sparking de-
vices for carbide lamps, gas jets, and automatic
cigar lighters. Cerium has also been suggested as
a deoxidiser in the manufacture of steel and also in
the “thermit’' process for the reduction of
metallic oxides, and its salts are used in the manu-
facture of flaming electric-arc lamps, in glass

making, ceramics, and in medicine. Monazite is

the chief source of mesothorium, which closely re-

sembles radium in its properties. The amount
present is only a few milligrams per ton of the
monazite and apparently it is not extracted by the

Knglish manufacturers of thorium nitrate, although
at least two manufacturers are producing meso-
thorium from monazite in the United States. Meso-
thorium is sold on the basis of its radio-activity

compared with radium bromide, and was worth
(June, 1920) from .t'O to £8 per milligram.

In this connexion reference may bo made to

throe recent publications in the United States,

viz., “ Tlio Incandescent Gas-Mantlo Industry"
(United States TariffCommission, 1920), “Thorium,
Zirconium and Rare-Earth Minerals in 1919 (U.S.

Geological Survey, 1920), and “ The Mineral In-

dustry” for 1919 (New York, 1920). The last

states that during the war American manufacturers

of thorium nitrate firmly established themselves,

and every effort is now being made to paiw pro-

tective legislation to prevent the flooding of the

I

American market with low-priced German thorium

j

nitrate, and claims that it is evident that a high

duty should be placed on all imported thorium

nitrate if the welfare of the American industry is

to be considered, as the German producers have the

advantages of cheap labour and longer hours, and

the American producers cannot hope to compete

with them. In the States prices remained com-

parativelv firm throughout 1919, monazite sand

ranging from $.38 to $42 per unit, duty paid, equal

to §228' to $252 per metric ton for a sand carrying

a rainimum of 6 per cent, of thoria. Tbe prices of

the nitrate rem,lined steady throughout tbe year,

ranging from $3.75 to $4 per lb. A small 9^^^"

tity of ferro-cerium. estimated not to exceed 10

tons per annum, is produced in the United States.

According to The Incandescent Gas Mantle lu-

dustrv,” the productive capacity of the American

pl.mts shears an increase of 300 per cent. ;
149,»S01b.

of thorium nitrate was produced m 1913, and

4,39 ;W4 lb. in 1917. The imports amounted to

1880 lb in the latter year and 112,000 lb. in 1913.

The same publication remarks that an ad valorem

duty has been levied on the crude raw material,

the refined intermediate product and the finish^

article, and if the duty is calculated on the basis

of the content of the constituent of principal value,

namely thoria, specific rates

1914 acre as follows:— Monazite sand, $0 315 per

lb. of thoria contained: thorium nitrate, $1.44 per

lb. : and gas mantle*, $7.48 per lb.

Finland in 1919.—The chief natural resources of

Finland is timber, which covers an area of 77,200

square miles and is estimated to last about

^ the basis of an annual production of 300,000

tons of chemical pulp and 200,000 tons of mechamc^

milD Water power is also abnndaiit, but ouly

150 000 b.-p. is in use, about l,4(ffl,000 h.p. rem^^
ing^utilised. Several mines have been worked

in^East Finland, including the Outokumpu copper

nvrites mine, which is estimated to contpn at least

&0,000 tons of ®opi»r and over 2 million tons of

combined sulphur (c/. J ., 1919, 27 K, 47 b).
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Wood pulp and paper constitute the moat im-
portant industries. Trade in these commodities
was formerly mostly with Russia, although since

1903 there has been a steady market for Finnish
wood pulp in Denmark, Germany, Holland, Bel-

gium, England, and France. The following table

gives the quantities (long tons) of mechanical puip
and board exported in 1913 and 1919 :

—
Wood Pulp, 1913. 1919.

Wet 8,916.5 12.604
Dry . 39,750 50.861

Total .

.

. 4S.666.S 63,365

Pasteboard (wood) . 62,884 310

Nearly all the wood pulp and board exported is

supplied by the twenty-three mills belonging to the
Finnish Wood Pulp Mill Union (Finska Trasliperi-

foreningen), which has a comhined capital of 100
million Finnish marks (about £4,000,000 at par),

and a total annual capacity of about 150.000 tons.

Of the 1919 production, 5518 t. was sold in Fin-
land and 74,609 t. exported, mainly to Germany,
France, and England (in the order named).
The cellulose or chemical wood-pulp industry

prospered in 1919, in spite of Canadian competi-
tion; 15 per cent, of the sulphite pulp and over .'io

per cent, of the sulphate pulp were shipped to the
ijnited States. Almost all the exported material
is produced by the members of the Finland Cellu-

lose Association (Finska Cellulosa Foreningen),
which comprises 18 sulphite mills (capital

£8,000,000, annual capacity about 190,000 t,), and
6 sulphate mills (capital £4,000,000 and capacity

68,000 t.). The annual report of the association

gave the production figures for 1919 as 68,900 long
tons of sulphite pulp and 26,870 t. of sulphate pulp.

Exports were as follows (long tons) :
—

Chemical Wood Pulp. 1919. 1918.

Wet .

,

2,850 3.125
Dry .. 69.804 72.728

Total .. 72,654 75.853

Russia was the most important foreign market
for Finnish paper until 1917, but when this was
closed considerable difficulty was experienced in

securing new markets owing to Swedi.^h and Nor-
wegian competition. Trade revived in the late

summer of 1919, and increasing quantities have
been marketed, particularly in England and the

United States, The capacity of the .SI mills repre-

sented in the Finska Pappersbruksforeningen is

estimated at about 220.000 tons, and their combin*id
capital is over £10,000,000 (at par) : the 1919 outpu-,

was about 95.000 tons, and the sales 66,970 t., of

which 44,800 t. was exported.
The metal industries have recently shown some

recovery
;
production has increased by about 30 per

cent, over that of 1918 and has reverted to its main
objeet. viz., that of supplying the conntrv with
machines, tools, and metal goods. The newly in-

stituted eight-hour day is regarded with mi«giving,
but as it has also been adopted in Scandinavia and
other countries, it is hoped that the industry will

not he seriously affected.

Finland has two important Portland cement
factories, with a combined annual capacity of

675,000 barrels, but this will soon be donhled ; these
factories also make lime for use in the cellulose

factories. Coal is needed for this industry.
Raw materials having become available, the

cotton factories resumed full work in the latter half
of 1919, and the prospects of the industry are con-
sidered bright. It is stated that the textile mann-
facturers are very dissatisfied with the way they
are tr^ted by the Germail*dyestuff firms, arid that
there is a good opening for other forei^ dyes of
good quality.

The manufacture and prodnetion of matches
could become a very important industry, as 90 per

cent, of the raw materials, notably poplar wood
indigenous. Production was increase 10 to ’15
times during the war; work was suspended when
export to Russia was stopped, but resumed in I9tg
The Swedish match trust has recently obtained
control of the two largest factories and purchased
a third. Exports of matches were 8’6 tons in igi.a

290 t. in 1913, and 855 t. in 1919.
’

The tar industry, formerly important, has de-
clined greatly, production and export having
become very small ;

the quantity of tar exported in

1918 was 529 galls., as against 13,636 galls in [913
The six sugar refineries were combined in

•Tanuary, 1919, into one limited company (Finsba
Sockcr), with a paid-up capital of 50 million marks

' (about £2,000,000 at par) and a total annual capa-

I

city of 60,000 tons of sugar. Sugar-beet cultiv.i.

I

tion has commenced on a small scale, and a factor?

I
began work in February, 1920.

i Imports into Finland in 1919 were valued at

1 £32,^3,485 (£1 = 75 4 Finnish marks), and in-

I
eluded:—Drugs, £117,252; gums, resins, etc,

I

£,535,1S): oils and greases, £2.636,300; perfumes,

£23,213: minerals and manufactures, £632,997;

chemicals, £295,170; explosive*, £70,961; colours

1 and dyes, £181,698; and metals and mnnufactiires.

i

£2,27i,067. Of the total imports, the United

; Kingdom supplied 27 per cent., followed by the

United States with 25 per cent. The exports in

I
1919 were valued at £11,338,468, of which 43 per

I

cent, was shipped to the United Kingdom.—(17.3.

I Com. Hep. Suppl., Nov. 11, 1920.)

LEGAL INTELLIGENCE.

AQSNCY C1.AIM AGAINST A COUFANT MaNUKACTUIUNC
SAiiCTLiC Acid. E. T. Pearson and Co, r,

Sheppard's Chemical Worfca, Ltd,

i In the Chancery Division, on February 9, Messrs.

E. T. Pearson and Co., of London, made an appli-

cation that the liquidator of Sheppard’s Chemical

Works, Ltd., should be directed to admit their

claim for £3918 as creditors of the latter company.

For the applicants it was stated that they were

appointed sole agents for the sale of the salicylic

acid manufactured by Sheppard’s, and, as the

agency was for a term of seven years commencing

in June, 1916, it was claimed that the liquidation of

the company in June, 18 constituted a breach of

contract. The applicants had earned over £1400 in

commission on sales, and there was evidence that

the sale was increasing

On behalf of the liquidator it was stated that

Sheppard’s^ Ltd,, had not manufactured salicylic

acid since it went into liquidation and was re-rxo-

stituted as a new company, as the chemical coull

not be sold at a profit, the price having droppei

from 22a.—23s. per lb. in 1916 to 28. per lb. j«st

before the company ceased operations. It was

contended that the clause providing for the paj'

raent of £1000 when the agreement was ended was

not a measure of damages.
Mr. Justice Astbury said that when there was a

seven years’ agreement it was not an answer to a

breach of contract to say that the chemical mwK*

not he produced at a profit; the applicants, how-

ever, could not get more than the £1000 payable u

the agency did not run the full term. ,

"^e parties finally arrived at a settlement ny

which the applicants, who held a sum of f27>i
w

goods aold, were to retain £150 in full sshisfaet'O,

of their claim and costs, the remainder to be ne

by the liquidator as a snm out of which the
'

cants would he indemnified against j
brought against them in respect of bad quality

goods sold under the agency agreement.
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OFFICIAL TRADE INTELLIGENCE.

irrom the Board of Trade Journal for February
' 10 and 17.)

OPENINGS FOR BRITISH TRADE.

The following inquiries have been received at the

Department of Overseas Trade (Development and

Intelligence), 35, Old Queen Street. London, S.W. 1,

from firms, agents, or individuals wh« desire to re-

present D.K. manufacturers or exporters of the

vooJs specified. British firms may obtain the names

and addresses of the persons or firms referred to by

applying to the Department and quoting the

specific reference number :

—

locality of

Firm or Ageot.
Materials. Reference

Mutnber.

Britiah W. Indies

Canada .

.

South AiricA

Belgium
Tranca .

.

Italy

Latvia

Spain .

,

Morocco .

.

ArgfQtiua \
Uruguay /
United States .

.

Galvanised sheets .

,

Glasawrtre, erockery
“atainleHs" steel, patent medidnes
Mg Iron

Indian linseed oil .

.

Variilab

Roofing (felt and other), rubber,
paper, vulcanised fibre ..

Tinplate
Glass, earthenware, porcelain

Cheraleals and raw materials. 09‘

peclally for the soap and per*

lumety Industries

LubiiuaUog oils, paint, varnish

SbolUo. gum sandarac, gums, resins,

cereslo, loontaa wax, gtlsoulte,

nigrosln .

Tinplate, heavy chemicals, paper .

Glassware, china
HetaU, chemicals, soap. dyes, can-

dles, tinplate

China, eartheuware, glassware
Chemicals

22S
224
191m

222
222ft
200

228
207

230
209
235

241
211
240

* The High Commissioner (or Canada, 19, Victoria Street. London.
S.W.l.

Market Sought.—A Canadian firm manufactur-
ing oak and hemlock sole leathers wishes to get into
touch with importers in the U.K. [Inquiries to the
Canadian Government Trade Conirnissioner, 73,
Basinghall Street, Loudon, E.C. 2.j

tariff, customs, excise.
Antigua.—The revised rates of export duties on

sugar, syrup, and molasses, with effect from
January 1 to December 31, are given in the issue
for February 10.

Aujitria .—Among the articles for which import
licences are still required are sugar, malt, honey,
paramn, alcoholic beverages, vinegar, opium,
o^ential oils, f^nzol oils, mineral oils, artificial
teilK, certain kinds of glass and glassware, stone-
wares, asbestos wares, earthenware, certain metals
und wares, salt, many chemicals, varnisli, per-
fumery, candles, and soap.

Articles for which export licences are still re-

sugar, molasses, oil seeds, raw bides

kinds, vinegar,

nhni. J
ores, chalk, magnesite, opium, cain-

1
tanning materials, gums, resins,

vegetable fibres, paper pulp,

warf»a’
waste, cement, certain metals and
potash and potassium salts, caustic

tnonffl « 4
® lead oxides, am-^onia, and many chemicals.

«DortTrthq«[1fce"ce.'‘“‘‘

set revised Tariff Valuations are

sede thnoo jw® ^'ebruary 17. They auper-

><8 from ^**^**> ‘®*'®

saliTunder 'l“ty free are hops,
Certain conditions), raw hide.s and skins,

conditions), raw wool and

certain suWn^'^
*‘'adc catalogues, and

Son f r
"®®<^ f'”' ‘*>0 wSaviig ofcotton or the baling of cotton goods, e.o.. aniline

nesiiir^'h(*™/“'^ a®*’®*-
carbonate, mag-STtail®".*;®

8“>phaff> =!inc chloride, china

affect, inter
certain oil-eeeds,

scrap metals, paper

blue, sodium sulphates, 'sodium
nesium chloride and sulphate, zi

des^iLtrrezleprthr&.K”" ““

Buiyarm.—Revised export duties
aim, skins, hair, eaibie fats,
opium, rose oil, animal waste
and rubber wastes.

surtax of 10 per cent, of the existingcustoms duties will be levied as from March 1.

^

-'yi/pi. Cjcsamo can now be exported without a
special licence.

France.—Thi export duty on dephosphorUatioii
slag 13 fixed at 1..50 fr. per 100 kg
FtaHcc and dfyciii.-The “coefficients of in-

ercase on Mlcmra carbide, glass, paper, and card-
board hare been modified.
trench Colonies.—

T

\\q export of sugar, crude
gold, platinum and silver is prohibited to all desti-
nations except France and French colonies.

Gc?tfiuni;.—A list showing the export taxes levi-

S-i im A
^ I'he Ordinance of December

1919, may be seen at the Department, 18,Qu^n Anne’s Gate, London, S.W. 1.

The import of lard, goose-grease, beef marrow and
other fats similar to lard (but not margarine) is
permitted without licence as from February 15,
6rf€n«t/a.—An additional export duty hue bceu

levied on cocoa under certain conditions.
/frt/y.—Import may be authorised under certain

conditions of certain glassw’arcs, laboratory glass-
ware, and photographic films.

Kenya.— It is proposed to allow free of customs
duty tho import of drugs, medicines and rectified

spirit to be used solely in the compounding of drugs
and medicines.

Malta ,—Paraffin and stearin may now be im-
ported duty free.

Pule.stinc.~lhe import of explosives, nitre, salt,

and “ hashish ” is prohibited.

The import of cocaine, sulphonal, picrates, and
potassium and sodium chlorates is permitted only
under special licence.

Portuyol .—Tlio full text of the Bill which pro-
vides for the complete revision of the customs tariff

is set out in the issue for February 10. It is pro-
posed to abolish, with a few exceptions, the sur-

taxes on import duties. The customs duties will be
collected solely in gold. The proposed new schedule
of duties covers practically all classes of goods.

.SiPedeu.- Kxport prohibitions have been removed
from peat, lord, tallow, milk powder, dripping, raw
rubber, guttapercha and balata, caustic potash,

potassium carbonate, chloride and sulphate,

tartar emetic, smalts of sold, platinum and radium,
chloridea of tin, indigo, and unsweetened con-

densed milk.

ISu'ifzerlond .—Export licences are still required

for cocoa, chocolate, raw hides and skins, glue

stock, fibres for the manufacture of paper, cotton

waste, porcelain insulators, raw iron and wares

thereof, copper ore, copper, gold, silver, platinum,

potassium permanganate, saccharin, methyl alcohol,

indigo and aniline, anthracene, naphthalene and

tar colours not specially mentioned in the general

tariff.

Tunis .—Essence of turpentine, and bauxite, may
only be exported with the sanction of the Director-

General of Finance.

Untawni/.—It is proposed to levy an additional

duty of 15 per cent, on all imports but not on

certain oils, sugar, kerosene, charcoal, and a few

other substances.
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govebnment obdebs and notices.

OvEBSEAS Trade (Credits and Inseb-anot) Act,

]^92Q —By an order of the Board of Trade of

February 17, 1921, the country of Austria was

added to the Schedule to the Act.

Becontbol of Coal.—The Board of Trade hes

notihed, under date February 14, that the Direc-

tions issued August 25, 1920, relating to maximum
pithead prices for coal sold tor home consumption

a^ for bunkering vessels will cease to have eneet

as from March 1, 1921.

Bbohibited Exports.—

T

he Board of Trade

(Licensing Section) announces that, by Order-in-

Council, dated February 7, 1921, the export of :
—

Sulphateof ammonia; superphosphate of lime
;
basic

slag; and compound fertilisers containing any of

the foregoing substances is now prohibited under

the Fertilisers (Temporary Control of Export) Act,

1920; and the Proclamation of May 10, 1917, as

amended by subsequent Orders of Council, is re-

voked so far as it relates to:—Sulphate of ammonia

and mixtures containingsulphateof ammonia; basic

slag; manures, compound, containing either sul-

phate of ammonia, superphosphate of lime or

potash; superphosphates. Applications for export
|

licences should continue to be addressed to the

Licensing Section, Board of Trade, Great George

Street, Westminster, S.W. 1.

Determination of Combustible Matter in Coal

Duaf AND Mixtures Thereof.—The Secretary for

Mines has issued notices under the Coal Mines Act,

1911, concerning (a) the determination of com-

bustible matter in dust mixtures which contain

carbonates (Feb. 14), and (b) the testing of dust

mixtures which contain such a high percentage of

moisture that they cannot be sieved in the manner
prescribed by the Regulations (Feb. 7).

() The sample is ignited in an open vessel to

decomp<»e completely the carbonate until the

weight is constant; the percentage loss in weight is

determined by treatment with acid; and the differ-

ence between the percentage losses so obtained is

taken as the percentage of combustible matter.

( ) The sample, having been well mixed, is dried

at 212° F. until the weight is constant, and the

percentage of combustible matter is determined as

under (a).

DTEsrurFS Licensing AovisoRy Committee.

—

In accordance with the provisions of Subsection (3)

of Section 2 of the Dyestuffs (Import Regulation)

Act, 19^, the President of the Board of Trade has

appointed the following Committee to advi» the

Board of Trade with respect to the granting of

licences under the Act:—Mr. Vernon Clay (Joint

Managing Director, Robert Clay, Ltd.)
;
Mr. G. W.

Currie; Mr. G. Douglas (Managing Director, Brad-

ford ^ers’ Association Limited) ;
Mr. E. V. Evans

(Hon. Treasurer, Society of Chemical Industry):

Dr M.O. Forster (Director of the Salters’ Institute

of Industrial Chemistry); Mr. C. C. Railton (Direc-

tor, Calico Printers’ Association, Ltd.); Mr. H. B.

Shiikleton (Messrs. Taylor, Shackleton and Co.,

Shipley) ;
Mr. T. Taylor (Cornbrook Chemical Oo.,

Stockport) ;
Mr. 8 . A. H. Whetmore (British Dye-

stuffs Corporation, Ltd.); and Mr. W. J-,

Woolcock (General Manager, Association of British

Chemicat Manufacturers).
.

Pending the appointment of a permanent chair-

man, which it is hoped to make at an early date,

Mr. P. Ashley, Assistant Secretary, Industnes and

Manufactures Department, Board of Trade, will act

as chairman of the Committee. The Secretary to

the Committee is Mr. W. Graham, and all applica-

tions for licences should be addreesed to the Secre-

tary iWeetnffg Advis(»y Ijicensing' Committee,

Danlee Buildings, Spring Gardens, Manchester.

COMPANY NEWS.

SOUTH METROPOLITAN GAS COMP.lNy.

At the annual meeting held on February 9
. pj,,

chairman, Dr. Charles Carpenter, stated that the

company’s Act of Parliament (cf. J., 1920, siOjj

authorised the payment of a dividend of 5 per cent,

per anmim on the issued ordinary stock (6 per cent

on future issues), and a dividend at this rat«

now proposed in respect of the past year
, The in.

crease in exMnditure, of which salaries and direct

wages accoumied for about 40 per cent, and coat

tor over 46 per cent., had been met by enhanced

proffts on the sale of residuals. The production of

therms for the year was 70’45 per ton of coal car-

bonised, and there had been an increase of o-43 per

cent, in the sales of gas. Great trouble was still

being experienced in obtaining clean coal, but with

the passing of Government control an improvement

in quality was to be expected. It was to be hoped

that the pre-war practice of exporting much of

our best coking coal would not be revived
; recovery

and marketing of the by-products could be done

here quite as well as in Germany, and this course

would be followed by great economic advantages to

this country. Dye-intermediates were now being

manufactured on an important scale, and the com.

pany was producing successfully a grade oi

ammonium sulphate equal to that produced in Ger-

many; it was, however, to be regretted that tlwra-

port of this material had been placed for two years

in the hands of a trust. Given time and encourage-

ment, our chemists could learn dye-making from

the Germans, just as the latter had learned ship-

building from us. Most unfortunately, the Govern,

ment had not prevented the country being flooded

with German dyes, of which £1,881,275 worth was

admitted during November last
;
and it was to be

hoped that the heat-resisting glass industry would

fare better. It was proposed to promote a Bill in

Parliament to make permanent the company's

powers to raise capital authorised by the .lets

of 1916 and 1918. Notwithstanding the fact that

no co-partnership bonus had b«n paid for thepi't

three years, the employees continu^ to work in full

accord with the management.

TRADE NOTES.

FOREIGN.
The VegetaHe OU Industry of Marseilles.—This in-

dustry has of late experienced many viris.situdes,

but the outlook on the whole is now brighter. In

Marseilles there are 30 seed-crushing firms owning

48 mills and 2011 presses. The import of oil-seeds,

normally about 60 per cent, of the total imported

into France, and consisting chiefly of^ seaume,

groundnuts and copra, amounted to 321,354

tons in 1919, and that of vegetable oils 78,438 t.,

compared with 589,597 t, and 40,927 t,, respec-

tively, in 1913. Olive oil is only of secondary im-

portance to the industry. The French proiiuction,

abont 6000 t. per annum, is not equal to the de-

mand, and supplies are imported from oior

Africa, Spain and Italy (cf. J., 1920, 217 s)l
,

establishment of co-operative mills has P™' .,

beneficial. The exports of oil-seeds, oil, am "

cake from Marseilles in 1919 were 9031 t
,

i

and 747 t., respectively, compared with 39'^
.52,055 t., and 132,837 t. in 1913. Coconut butwr

is manufactured on a large scale by four eompa ^
which produced an average of 60,000 t. i

fore the war. Since then this industry has salt

from lack of raw materials and diminish^ cJP

trade due to the development of the

other conntrice, particularly the Unite
the exports having decreased from 19^10
to 721 1 . in 1918.-G7.fil. Com. Bep., Dec.
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The Dye Trade in Honand.—The future of the dye

. ‘L in Holland is uncertain, production is small,

^ mainlv confined to three firms, and the textile
being mauiiy w

, „„„„i n.
. „ jp’ romplains that the domestic supply cannot be

j'^nended upon. Dyes are therefore being obtained

fom Germany, although Great Britain, Switzer-

r ml and the United States are furnishing an in-

creasing supply; British and American dyes, how-

-pr have been criticised for lack of variety. The
* .nnrts during the first eight months of 1920

*”iounted to 182S metric tons (worth £795,330 at

nir) compared with 1318 t. in the same period of

iqi8 and included : —Aniline dyee, 1311 t.
;
other

viitiietic d.yes, St.; synthetic indigo, 350 t.;

natural indigo, 5 t.; madder and natural dyes,

84 t • aiid dyewood extract, 70 t. About 8o per

cent of the aniline dyes came from Germany, 8 per

cent from Switzerland, and the remainder from

Great Britain and America; practically all the

indigo and madder came from Germany and the

dvewood extract from France.—(U.,S'. Com. liep.,

dec. 2, 1920.)

Foreign Company News.—Japan.—Five celluloid

companies, the Chigusa Celluloid K.K., Royal

Collnloid Co., Kazushiro Celluloid K.K., Juzen

.Shokai, and Hata Shokai, have combined to form

a new company, the Central Celluloid Co., with a

c.opital of 2,000,000 yen (£204,166 at par), of which

1,400,000 yen is paid up.

A company with capital of 1,000,000 yen is to be

formed hy the Japan Chemical Industrial Co. and
other fertiliser manufacturers to develop the phos-

phate deposits in Hirata, an island south of Hainan
Island.

The Imperial Gunpowder Industrial Co., estab-

lished in November, 1919, with a capital of 10
million yen, to manufacture gunpowder, explosives,

chemicals, and dyestuffs, will probably start pro-
duction in Marcii, but instead of making mining
explosives it will manufacture for the naval depart-
ment.

—

{U.S. Com. Rep., Dec. 21, Jan. 25, 1921.)
Italy.—

A

new company, the Societa Generale dei
Colori, with a capital of 5 million lire and power to
extend it to 50 million lire, has been formed at Milan
to manufacture mineral colours, thus introducing a
new industry into Italy.—(Z. angexc. Chem.,
Jan. 28, 1921.)

t^weden .—It is reported that Lever Brothers,
Ltd., will shortly dominate the whole Swedish soap
industry by acquiring control of seven soap firms,
the combined capital of which is about lOf million
kronor (about £590,000 at par). Seven per cent,
preference shares in a holding company will bo

Swedish com-panics.—(Z. angeic. Chem.., Dec. 17, 1920.)

„ .
BRITISH.

‘^e"'»nds madeupon ttis Protectorate by the war, the results

Tut
191^19 were quite’ satisfactory

I its
enterprise lias been restricted to

' channels. Cotton is the chief product:

b^/^ln P cultivation, now

Porn® Ik
’ ^ extended, was nearly 150,000 acres.

1 ara rubber was grown over an area of 11,255 acres,

exoarW?'"'*^'?-"
“ '"cceasang yearly; 113 tons was

exported. Ceara and Funtiimia rubber do not
lepay exploration The production of oil-seeds
could be extensively developed; only small quan-
tities of groundnuts, castor seed and sim-sim are
at present obtained. The forests of Ug.anda would

i'aI,
exploration.—(6'o(. Rep.—.inn., So.

10.51, Dec., 1920.)

Zanzibar in 1919.—The most important industrvm Zanzibar IS the cultivation of cloves, which was
begun in 1818 and now covers an area of 52,000
acres, with 4,7(»,WO trees in bearing in the islands
ot Zanzibar and Pemba. Ihe output averages 6250
tons, he!»vy crops being produced every 3 or 5 vears

;

the 1918-lU crop was 12.946 t., the largest on
record. Coeonui cultivation ranks next in import-
ance, and the -IS.OOO acres plantccl to this crop
could be considerably extended. The copra is badly
prepared and compares unfavourably with the Cey-
Ion product; 11,177 t. was exported in 1919. Rubl>er
is obtain^ from Laiulolphia Kirhi, but there was
no crop in 1919; the cultivation of the Ceara rub-
ber tree, attempted unsuccessfully in 1907. has been
abandoned. Oilier crops grown include rice, sugar,
areca nut, cassava, chillies, castor plant, kapok,
cinnamon, etc. Three soap factories liave a com-
bined output of 80 tons a month; the coir fibre,

rope and matting industry is found in the coconut
districts; and u certain amount of pottery is pro-
duced. The value of imports decreased from
i;2,366,390 in 1918 to .€1.934,169 in 1919, and that
of the exports increased from £2.133,597 to

£2,444.011. cloves and copra being largely respon-
sible for the increment.—(Col. J?ep.—Ajin., No.
1052, Dec., 1920.)

Foreign Trade of the United Kingdom in 1920.—The
following statistics show the value of the foreign

tr.ndoi of iho Fnitod Kingdom in chemicals and
related pi udnrts during the year 1920, based upon
the pre-war values of 1913:—

IMPORTS RETAINED. EXPORTS OF U.K. PRODUCE

drap, d,„ .nd

Sf^^idra'rdboard

Declared Values. Values la

1920 esti-

mated at
average
values la

1013.

Percentage
excess

of average
values Id

1020 over
thoeo of
1913.

Percentage
deficiency

(
—) or ex-

cess (+) of

quantity in

1920 com-
pared with
those of

1913.

Declared I'uluc?.
Values in

1920 esti-

mated at

average
values in

1913.

Percentage
excess

of average
values la

1920 over
those of

1913.

Percentage
deficiency

(—) or ex-

cess ( + ) of

quantity in

1920 com-
pared with

1913.

In 1913 IQ 1020. Iq 1913. In 1920.

£1,000 £1,000 £1,000 Per ceot. Per cent. £1.000 £1.000 £1.000 Per cent. Per cent.

11,026 29.959 8.847 238-6 — 25-8 10.533* 40.730 13,505 201-6 — 30-8

13,360 70,516 19.704 257-9 -{- 47-6 4.444 13.C16 4,445 206-3 + 0-0

9.601 17,247 4.746 263-4 50-0 5.279 11.873 4.632 152-0 ~ 12-3

7.416 20,747 8.067 268-7 8-8 3,679 12.818 3.512 265 -0 — 4-5

6,170 10,S46 8,178 241-3 — 36-8 7.427 18.324 6.300 190-9 — 15-2

16,551 28.108 7,848 283-8 — 52-7 55,351 128,943 40,207 220-2 — 27-3

n.94» 31.060 17,052 731 — 15-9 12,036 25,868 14,750 75-4 + 22-5

-(Bd. of Trade J., Jan. 27, 1921.)
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REVIEWS.

Organic Medicinal Chemicals. By M. Barrow-
|

OLIEE and Francis H. Carr. Industrial Chem- |

istry Series, edited by S. Rideal. i'p. xvi.+331.
|

{London: Bailliire, Tindall and Cox. 1920.) ;

Price 15j. net.

In taking stock of tlie literature dealing with
j

chemical industry, it is somewhat remarkable that
|

the oldest branch, that relating to the manufacture
j

of drugs, should be so scantily represented.^ One
,

reason is undoubtedly the fact that the subject is

complicated, an immense variety of substances of !

different classes having to be considered; another, i

that the operations performed are on a relatively
|

small scale and perhaps hardly appeal so much to
j

the technical man as the larger industries, heavy i

chemicals, tar distilling, or even the rnanufacture
]

of dyestuffs. Indeed, when one deals with many of

the synthetic drugs, one is forcibly remind^ that

their economic manufacture should be carried out

in conjunction with the dye industry; the very

trade-mark “ Aspirin ” is the property of the

Farbenfabriken vormals Friedrich Bayer and (M.

The appearance of the work now under review

is all the more welcome since its authors have been

successfully associated with some of the largest

British works engaged in the manufacture of drugs,

whilst their reputation as scientific chemists is such

as to guarantee the absence of slavish reprinting

of antiquated processes or the unqualified accept-

ance os gospel of all the statements made in patent

specifications.

One paragraph in the authors’ preface may well

be commended to those engaged in the industry,

namely, that relating to the supply of important

synthetic chemicals during the war and the lack of

economic basis on which such supply was estab-

lished. In many cases this could not be helped at

the time, but now that the war is over and the de-

sire to retain the young industry in the country is

a very real one, “ it is of outstanding importance

to perfect processes so that the most economical

methods are used and the best possible yields ob-

tained.” If the directors of chemical firms were

generally as well-versed in chemical knowledge as

the authors, the desirable result would be attained

more rapidly.

The Introduction, occupying only six pages, is

apt and interesting. The subject matter is divided

into sections arranged according to the uses of

drugs rather than to their chemical relationships.

This division has many advantages, but it cannot

always be strictly adhered to, a.s is apparent when

we turn to the natural alkaloids.

Narcotics and General Anaesthetics form the sub-

ject mattier of the first section. Ether is dealt

with at considerable length, and a good account is

given of the manufacture as carried out at H.M.
Factories at Pembrey and Gretna. Several dia-

grams illustrate the beautiful Barbet plant which

succeed^ in giving 94*3 per cent, of the theoreti-

cal yield during a period in which over .5000 tone of

ether was manufactured. Following ether, we find

methylal, paraldehyde, acetophenone and the

simpfer halogenated aliphatic compounds dealt

with, whilst the section concludes with an account

of the sulphone hypnotics and urea derivatives such

as adalin and veronal.

Section II., dealing with .Naturally Occurring

Alkaloids and their Derivatives, is illustrated by

several diagrams and is followed bv Section III.,

in which an account is given of Natural and Syn-

thetic Local Anaesthetics : one could wish that more
than 24 pages could have been spared for an ac-

count of the interesting and variM compounds in-

cluded. Antip.vretic8 and AMineaics follow in Sec-

tion IV., and here, as in the preceding section on
is struck by the diversity in structure of the ’roj,'

pounds used to produce very similar physioloirie.;

results.

In the case. of Organic Antiseptics and Digi^
tectants (Section V.), phenol, other phenolic com-
pounds and derivatives are taken first. The order
followed is rather difficult to understand, tor tri.

bromophenol is separated from other phenolic com-
pounds by an account of substances of the type ef
Chloramine-T

:
presumably the idea is to keep

halogcnated compounds together. After formaldfr

hyde and hexaniine, certain dyestuffs-antiseptitj

are dealt with, and the section finishes with the con-

sideration of tannic acid and santalol derivatives

Purgatives form the subject of Section VI., amj
Vaso-Constrictors and Vaso-Dilators of Section

VII., a considerable amount of attention being pay
to synthetic tyramine, histamine and adrenaline

Section VIII., dealing with Diuretics and Ury
Acid Solvents, will prove very interesting to many
organic chemists even if the subject is not as topical

as that of the next section (IX.), viz., Orgaco
metallic Oompounds.

Section X. gives an account of the digitalis

group, skin irritants, glucosides and neutral prin.

ciples, whilst pituitary and thyroid extracts, vita-

mines and other substances of interest, not finding

any otlier place in the book, are dealt with in the

eleventh and concluding section.

In a new edition, one or two rectifications will

doubtless bo made. On p. 188, Proflavine Is de-

scribed as 3 : 6-diamino-acridine sulphate, nnd on

p. 190 Acriflavine is oriented 2:6. According to the

system adopted in numbering the acridine ring,

both should be 3 ; 6 or 2 : 8, though the latter is new

more commonly used. On p. 294, thiosinainin is re-

ferred to in brackets as allyl thiocarbamate, whilst

the formula given is that of nllyl thiocarbamide.

The book is written in an interesting manner »nd

is well indexed; the printing and diagrams are

clear
;
and as a guide to a good general knowledge

of organic medicinal chemicals the work may be

warmly recommended.

I

J. T. Hewitt.

Tue Yeasts. By A. Gpili.iermond. Tranietti

and revised by F. W. Tanner. Pp. 424. (.Vev

York: -John Wiley and Sons, Inc.; London:

Chapman and Hall, Ltd. 1920.) Price 33s.

net.

In 1912 Professor Gnilliermond contributed to

the Section of Cryptogamic Botany of the Brtcyno-

phlie Scteniilique, edited by Dr. Toulouse, a

volume entitled “ Lcs Levures,” which forms the

basis of the work undei review.

So great has been the progresa made in the

domain of microbiology during recent years that

Dr. Tanner of the University of Illinois, "ha

undertaken the English version, realised that i

would be necessary to revise that which had teen

written, and to add much new matter, in order w

produce a book adequate to the needs of I"®*,?

whom it was originally intended. From »

preface one gathers that the translator hae e

responsible for the revision of the chapters dea ?

with the physiological side of the subject, *'"1*
.

task of the original author has been that

ing up to date the chaptera on MorphoogJi

Phylogeny and Description of Species. .

Prof. Gnilliermond is so well known for w
j

vestigations in this department of
jigt

science that his name is a sufficient
. kae

the more purely descriptive part of the buI)|«
^.j|

been dealt with adequately and well, and sw ,

bo found to be the case. The author has,

placed all zvmotechnologista (it la to to nop ^
the cxce^ngly objectionable word ferui.
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at ” will not be adopted in this country) under

®'ereat debt of gratitude, and his book suppliee

“ want which has been long and widely felt for a
mcleto and descriptiwe list of the yeasts and

Mociated budding fungi.

The system of classification adopted is that of

Hansen with some modifications and extensions.

The family of the Saccharomycetes is divided into

no less than fourteen genera, together with a

number of sub-groups, hut some of the points of

differentiation are very slight and it is doubtful

whether such an elaborate system is, in the present

state of our knowledge, really justified.

It may be said here that the invariable use, by

the translator, of the word “ yeast ” as the English

equivalent of the more general French term
“ leaure ” is unfortunate, since it is sometimes

used correctly to designate the true saccharo-

mycetes and at other times, incorrectly, to cover

the whole family of budding fungi, including those

whiii do not form ascospores. This is a serious

defect and one liable to produce much confusion in

the minds of those whose acquaintance with the

subject is limited. To such an extent is the misuse

of the word " yeast ” carried that in the bibli-

ography a paper by the writer of this review is

actually incorrectly quoted, the word “ yeasts ”

having been inexcusably substituted for the word
“ torulae.”

Whilst the descriptive portion of this work leaves

little to be desired, the more general portion is

very unequal and sometimes very disappointing.

The plan is ambitious, but one cannot help feeling

that too little care has been devoted to the critical

selection of material, and the general impression

produced by some of the sections is that of a loosely-

constructed dictionary article, rather than that of

a carefully thought-out contribution to an im-
portant monograph. In the section on the infiu-

ciioo of oxygen on fermentation, we are told that
Pasteur's conclusions have not been invalidated up
to the present, and no reference ie made to the work
of Adrian Brown either in this section or in that
describing the use of the “ haemocytometer ”

(haematimeter). In the bibliographical index,
however, Adrian Brown’s papers on the subject are
included, but under the name-heading: “ H. T.

,

Brown ”
1

A good many glaring mis-etatements occur in this

^portion of the book. Thus, on page 3, we meet the
'truly amazing statement;—“ True yeasts never

reduce endo- or ascospores,” whilst, a few pages
iter, we read of ;

“ the true yeasts producing endo-
^res.” On page 163, the word “estimating”
hould he “detecting,” .and on page 124 the substi-

of the word “alternation” for “attenua-

'm .

the sense of the paragraph.
Making all allowance for transatlantic spelling,

ne translation leaves much to he desir^, and
rrors of spelling are so frequent, especially in the

proper names, that attention cannot even
e called to all those which have met the writer’s
16 during a cursory survey of the book. The
ollowing however, maybe given as instances;—
heewenhoek,” “ Mitscherliok,” “ Boullinger,”

,1
and “ Schutzemherger

j
” and among

careless proof-reading reference

“hydrogen sulfur,”
c, hydriotic acid ” and “ ciuiferin.”

the word " levulose ” is etymologically

‘ film ’’ ®^ word “ scum ” tor

raiiRlnin*
quite unusual and also less exact. The

n one '*®®® 1“^® word “hydrocarbon”0”® whole section, instead of “ carbdhydrate. ”

ud leaves much to be desired,

expres^
™ sentences are involved and

ommisdnt>'*tu ^°wever, both of omission and
“mmission, the book will he of great value to the

well as to the student of

S^®®’®??-
Ib is because it is likely to be

fLt ^
u
*>®®suse it possesses such excellent

teatnree that the reviewer has felt the necessity of
attention to detects which can easily be

remedied m future editions, and which at present
somewhat seriously from the usefulness ofan otherwise admirable publication.

A. Chaston Chapman.

The CuEAiisTUY of Enzyme Actions. By K.
Beokge Falx. Ameiicaii Chemical Society
Monograph Series. Pp. 136. (.New York: The
Chemical Catalog Co. 1921.) Price ®2'50,

The unanimous desire of Anglo-Saxon chemists to
emaucipate themselves from the influence of
tieriiiaii chemical literature and its subtle pro-
pagamia has caused a good deal of thought and
work to be devoted to the development of chemical
literature in the English language. In this con-
nexion special reference may be made to the praise-
worthy pioneer olTorts of Mr. F. W. Atack and hia
associates, which at least have had the practical
result that the question was one of the subjects of
discussion at the Intcr-Allied Conference of Pure
^”4 Chemistry at its meetings in London
and Brussels in July, 1919. It was then agreed
that the American Chemical Society, which, it may
be remarked, is the sole body representing American
chemists, should undertake the preparation of
scientific and technological monographs.

"With commendable celerity, in which one may be
allowed, perhaps, to trace the influence of such
hustlers as Dr. 0. Herty and Dr. C. L. Parsons,
the first of these volumes has now been produced in

barely eighteen months from the inception of the
scheme. The necessary arrangements for publica-
tion have been in the hands of certain gentlemen
acting as trustees, and. in particular, of William A.
Noyes and .Tobii Johnston, acting as editors re-

spectively of the two series. The reviews are in-

tended to present the chosen topic in a readable

form intelligible to the general chemical reader who
may be engaged in other lines of research, and at

the same time to stimulate further research in the
particular field. They are thus on the same lines

as the inonogr.iphs originated some years ago by
Dr. R.. H. A. Plimmer in this country and extended

under the progressive auspices of Messrs. Long-
mans, Green and Co. It is generally admitted that

the work done by the writers of the British mono-

graphs has been of the highest value to their

fellow-chemists, and we may expect the same result

from the labours of our American colleagues.

Chemical science is to-day so vast, and its literature

60 complex, that no text-book of the old type can

deal adequately with it, and it is only by the study

of suitable monographs that the advanced student

of the present day can gain the necessary all-round

acquaintance with his subject. A.t a time when so

much is made of specialisation it is worth while in-

serting a special plea for the necessity of the widest

possible rending of cliemical literature, so as to gain

a sound knowledge of the subject. No one oj. '“s

knows at the end of his university career in which

particular sections of chemistry his life-work will

be planned, and it is only by the broadest possible

reading that the necessary critical faculties can be

trained. ,. . ,,

Dr. Falk’s own work on enzyme action is well

known and guarantees his competence to in-

auc^urate the series. ’Broadly speaking, enzymes

may be considered from three somewhat different

points of view—chemicfil, biological, or mathe-

matical, using this term to connote, in the author s

words “ the better understanding of the funda-

mental chemical relations undcrljring an exact

knowledge of chemical reactions ; it is mainly on

these lines that the review is compiled. Accordingly,



the first part of the work deals with the inoro

recent theories of chemical structure, the velocities

of chemical reactions and their general theory,

before specific reference is made to certain

reactions catalysed by enzymes. Sections on the

physical ind chemical properties oT enzymes lead up

to a discussion of the ch^ical nature of certain

enzymes and the mechanism of their action. A
final section is devoted to their uses and applica-

tions. The whole work forms a somewhat abstruse

review of present-day physico-chemical theories

and will repay the closest study by thoM interest^.

It obviously invites criticism in detail, for which

this is not an appropriate medium. Sufficient has

been said to indicate the scope of the work and to

wish the scheme every possible success on behalf of

the English-speaking chemists on this side of the

Atlantic.
E. F. Armsteono.

OBITUARY.

WILLUM ODLING.

The death of Professor Odling, at Oxford, on

February 17, in his ninety-second year, removes one

who was closely associated with the earliest attempts

to lay the theoretical foundations of our science.

The name of Odling, together with those of his con-

temporaries, Williamson, Frankland, Kekule,

^rthelot, Wurtz, and others will live in the history

of chemistry for his important contributions to the

development of the theory of chemical types, which

was originated by Gerhardt, who w'as inspired by

Laurent. Odling also contributed a notable paper

“On the Natural Groupings of the Elements”

(Phil. Mag., 1857), which contained one of the first

attempts to classify elements in accordance with

“ the totality of their characters.” His best-known

literary work is his translation of Laurent's

“ Chemical Method ; Notation, aassification, and

Nomenclature ” (1855), but he was also the author

of several text-books and lectures at the Boyal

Institution and elsewhere. His experimental re-

searches related mainly to the composition of simple

organic compounds, the ammonia compounds of

platinum, the properties of indium, and aluminium

compounds. In later years he investigated various

potable waters publishing in 1886, with W. Crookes

and C. M. Tidy-, a report to the Huddersfield Cor-

poration on the action of w ater on lead, and serving

as one of the analysts of the London water supply.

At the banquet given by the Chemical Society, in

1898, to celebrate the jubilee of six of its past-

presidents (among whom was Odling)^ the president

(Prof. J. Dewar) remarked that Odling’s work

“ was characterised hy precise and clear ideas, and

an almost forensic ability for putting things in a

straight, concise, and unembarrassing manner.

Odling was bom at Southwark in 1829; he studied

medicine and graduated at I^ndon IJniversity, but

work with Gerhardt at Paris led him to take up

chemistry, and on returning to this conntry he

became demonstrator in chemistry at Guy’s Hospital

at the age of 21. In 1850 he was appointed Iw-

turer at St. Bartholomew’s, and in 1868 succeed^

Faraday as FuUerian professor of chemistry at the

Eoyal Institution. Four jwars later he was

pointed Waynflete professor of chemistry at Oxford,

in sneoession to Sir B. Brodie. His connexion with

the Chemical Society dated from 1848, and he served

it as secretary from 1856 to 1869, and as premdent

in 1873-74. He was made Fellow of the Eoy^
Society in 1859, and doctor of mathematics and

physics by tbe University oyieyden in 1876.
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DANGEROUS DRUGS.

Tie hubbub which haa ar^n in connexion with
the Dangerous Drugs Act is an example of the
futility of allowing lay officials to deal with a highly
technical subject, and has been aggravated by con-
temptuous refusals to accept the advice of com-
petent authorities. The draft Regulations issued

by the Home Office for the working of the Act are
bo impracticable and display such ludicrous
Ignorance of the actual conditions obtaining in
medicine and pharmacy that they have aroused the

ire and scorn of medical men, veterinarians, phar-
macists, and the general public alike.

The inception of this Act “to regulate the im-
portation, exportation, manufacture, sale, and use
of opium and other dangerous drugs” was due to
the need of giving effect to the International Opium
Convention signed at The Hague in 1912. By the
Treaty of Versailles (Article 296) Great Britain was
pledged to bring the Convention into operation
within twelve months of the coming into force of the
Treaty. There was no serious opposition to the
passing of the Act, the principle being accepted by
all concerned as wholesome legislation. In the
Committee stages of the Bill in tho House of
Commons several alterations were made inainly as
a result of the informed criticism of Mr. W. J.
Uglow Woolcock, general manager of the Associa-
tion of British Chemical Manufacturers, who was
formerly secretary to the Pharmaceutical Society,
and able to speak with authority
The Act eventually came into force on Sep-

tember 1, 1920, and besides restricting or prohibit-
ing (except under licence) the import and export
of raw opium, prepared opium, and cocaine, it con-
trolled the manufacture, use, and distribution of
cocaine, morphine, eegonine and diainorphinc
(heroin), and of preparations containing any of
these. The real trouble began with the issue, early
in January, of the draft I&gulations. These were
so drawn as to make it illegal to sell without a
doctor's prescription such ordinary household
remedi^ ae cou^ mixtures (containing morphine
or heroin in medicinal quantities), chlorodyne (con-
tainingmorphine),or even gall-and-opium ointment.
Twenty-five official preparations in the British
Pharmacopoeia are thus prohibited, as well as hun-
dreds of unofficial preparations at present in daily
use. The Regulations go far beyond tho require-
ments of the International Opium Convention,
which expressly recognised existing laws and regu-
lations and laid down that nothing should “ apply
neceMarily to medical prescriptions and to sales
iDMe by duly authorised pharmacists.” The retail
Bale of all the drugs mentioned in the Dangerous
Bruga Act is already subject to very strict control

^ qualified pharmacists under the Poisons and
Pharmacy Acts. In addition to previously existing
restrictions, however (of which the official draftsmen
Were apparently entirely ignorant), these Regula-

|tiona provide for five separate books to be kept by
pharmacists and four by doctors or veterinary aur-

which records of sales, etc., have to be

Plmrmaeigte were promptly up in arras as soon as
' e Iv^ulatiqns were issued, and when it dawned
pon the medical profession that a policeman might

Brt

^

1
.^

doctor’s surgery and overhaul his stock of
rpiiine preparations, etc., in a vain endeavour
race the whereabouts of a minim of hypodermic

j

luorphine, and that every doctor would !

^ separate record of each issue of
;

cocaine, opium, and diamorphine the
J

likewise began to rise. Further- i

was discovert that no farmer or
t•o -owner could keep a oolic draught for his
|

^ttle, that no householder could store laudanum,
l>over s powder, or gall-and-opium ointment in his
medicine cupboard, the outcry against this inept
Departments legislation developed to such an
extent that it has induced a gradual and progres-

Mnf
* climbing down ” on the part of officialdom.

What the ultimate result will be it is difficult to
gauge, ^t the situation at present is that the
Homo Office autocrats in charge have turned down

suggestion that the il^gulatious

j

should be referred to a committee of medical and
i

pharmaceutical experts for consideration as a
I

whole.

i

I

VITAMINS AND THE FOOD SUPPLY.

j

A. HARDEN,
It is now well recognised that a satisfactory diet

I

must not only contain a sufficient supply of energy
I along with a provision of protein and mineral sub-

j

stances, suitable both qualitatively and quantita-
' tively for the needs of the organism, but that it

;

must also furnish certain hitherto unidentified
accessory factors, the so-called vitamins, required,

I it 13 true, only in minute quantity, but indispensable
i for growth^ and proper maintenance, lliree of
:
these principles have so far been differentiated,

I
and these are most conveniently termed, adopting
Drumpaond’s modification of Punk’s nomenclature,
vitamins A, B and C. The evidence on which the
belief in the existence of these three essential

: dietary factors is based is by this time familiar and
!

can be found in many quarters (see especially
! Report of tho Committee on Accessory Pood Factors,
Special Report Series No. 38, M.R. cSouncil, and
Physiological and National Needs, Constable).
Two important points must, however, be Ix>rne

in mind throughout any discussion of the vitamin
I
question. Firsts that the mammalian organism is

unable to synthesise these principles for itself and
is entirely dependent for its supply on the food
with which it is nourished; second, that the young
growing organism requires a relatively greater
supply of them than the adult. It must further be
remembered that the offspring is in its early stages

j

entirely dependent for its nutrition upon the
I
mother, who has therefore to receive a supply of

!
vitamins adequate for the needs both of herself and

j

her young.

I

The distribution of these factors among the com-
I
mon articles of diet of man and the domestic

j

animals is being gradually worked out and is

! already known in its general qualitative relation-

I

ships, but requires a large amount of further

,
quantitative investigation. The table overleaf

i

will serve to remind the reader of the specific im-

!
portance of each of the vitamins and to give a
rough idea of the kind of food material in which it

may be expected to bo found.

yifamin Bequirements.

When we come to consider the vitaminic require-

ments of an average individual we have to confess

,

to a lamentable lack of accurate information. Wo
I are, indeed, in a better position with regard to
many of the lower animals, for it has become
poseible to ascertain with some degree of accuracy
by direct experiment the amount of milk or orange
juice necessary to protect a guinea pig or a monkey
from scurvy, or the amount of yeast which will

perform a similar function for a rat or pigeon with
regard to polyneuritis. One important conclusion
which has been definitely ascertained in tMa respect
is that different animals, even although closely
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related, vary very considerably in their ne^ for

vitamins. A striking instance is afforded by toe

guinea pig and the rat, both rodents, in relation

to the antiscorbutic Vitamin. The guinea pig is

very sensitive to lack of this principle and on a

scorbutic diet rapidly shows symptoms of scu^y

and finally dies of the disease. The rat on a similar

diet shows scarcely any sign of the absence of the

principle, grows to a good weight and produces

young. Careful examination haa, indeed, revealed

a certain inferiority in the scorbutically fed

animals, but scurvy never develops. A less extreme

difference is shown by « comparison of the imti-

scorbutic needs of the guinea pig and the mon^,
animals which are both affectto^ by scurvy. The

latter, of alxiut ten times the weight of the former,

requires almost exactly the same amount of anti-

scorbutic (orange juice or milk) to protect it from

scurvy.

With regard to human requirements we are

compelled to turn to a consideration of the actual

diets which have been found to keep us in health

and draw what conclusions wo can from an analysis

of these. Except in the case of the very young,

these diets are generally of a mixed and vari^

character so that accurate deductions are di&ult.

Beference to the table will show which constituent

of the daily diet must in most cases be the source of

each of the vitamins. As regards the child we are

in a somewhat better position. The antiscorbutac

requirements (as well as those of vitamins A md B)

of a child of 5—7 kUos. are usually consider^ to Im

met by a diet of about 500 o.c. of cow s mils.

Although, as we shall see, milk is itself a variable

quantity, and the above amount is not strictly a

miniiDuiii, this affords a basis for a rough com-

parieon with the monkey and guinea pig, ,

both require 100 c.c. of milk daily.

Vartafton in the Vitamin Content o) Fooditulfi

It is almost certain that the amount of vitauij

contained in natural foodstuffs is not a ooBstmt

quantity, but varies under different conditions

BoasoD, ago, and bo forth. Very little
accurate

work has yet been done in this direction, tut

dications have been observed, for example, tkat ti,

antisoorbutio potency of grass is greater m 4],^

young than in the more mature ^owth.

extreme case is afforded by the well-known piodjj.

tion of the antiscorbutic vitamin during
yj,

germination of seeds, which themselves contain

none, or very little, of this principle.

When we come to deal with secondary foodsluSs-

derived from animal sources—a further -— '
denvea irom Buuiyw— wiuj«n

tion arises, which is well illustrated by the cased

milk. Tbe vitamins of the tissues of the aniEa]

which is secreting milk are all derived from Un

foodstuffs of the diet. If these are varied so thit

very little vitamin is supplied in toem several piai.

bilities arise. The supply of milk ma^ be kept ap

but its vitamin content may be diminished, so tin

the young suffer, or the vitamin content maj b

maintained for some time at the expe™ of tit

tissues of the mother. On the other hand, the iit

culty may be met by 0 smaller secretion of a milt

of the original quality. Here, again, the eipwi-

mental observations are not inclusive. Hopbns,

at Cambridge, found that the fstsolnble facto

(vitamin A) of goat’s milk remained approximWj

constant when the animal was given a diet deta

in that respect, but that the quantity welded fell rf,

On tbe other band, in America, several investigate

Table I.

Vitamin A. Vitamin B.
j

Vitamin C.

Synonyms .

.

Fat'Soluble A Water-soluble B
Anti-neuritio

Water-soluble C
Anti-scorbutic

Efiect of deficienoy.

.

Betardod growth ending in

death
Eye-disease (Keratomi^acia)

Probably one factor in

causation of rickets

Retarded growth ending in

death
Beri-beri
Polyneuritis of birds, rats,

etc.

Scurvy

Chief sources .
. |

;

Animal fata !

Fish liver oils !

Green v^tablea 1

Egg-yolk i

Butter and milic

Oleo-margarine, in proper- !

tion to animal fat.

1

Seeds, particularly in the
j

germ, poricarp and aleu-
j

rone layer
1

Yeast
Egg yolk

Green vegetables {eepecifiU)

Cruci/erae)

Orange and lemon

Tomatoes
1
Germinated seeds

j

Swedes and tvimipfl

Present in smaller

amounts.
[

Oil-seeds

Carrots

Heat
Milk
Potatoes and some other

tubers and roots

Green vegetables

j

Some fruit juices

Heat
Milk „,ki

Potatoes and some

tubers and roots

Many frnit juices

Dried vegetables

Absent from Most vegetable oils

Most lam
Most margarine

\^!te bread

Egg white
^^east

Purified proteins and carbo-

bytetea

White bread
Polished rice

Fate
Egg white

_

Purified proteins and carbo-

hydrates

Seeds
White bread

Fate
Yeast

.

Purified proteins

hydrates
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orking with oows found only a small diminntion in
16 milt flow, but a large depreciation in the anti-
orbutio potOTcy of the milk, when the cows were
ven a diet deficient in vitamin C» Indications
ive, moreover, b^n frequently observed of the
itiscorbutio inferiority of winter to summer milk
id the winter feed given to cattle in this country
frequently very deficient in both vitamins A and

.
At this point laboratory investigations come

to close contact with practice, and it should not
1 difficult to devise a winter feed for cattle which
ould ensure a supply of milk containing as much
the various vitamins as that pri^uced during

le summer. Precisely similar conditions hold for
iman mothers, and there seems little doubt that
ck of sufficient vitamin in the diet of expectant
id nursing mothers is often responsible for ill-

lalth or positive disease in their children, such as
ckets and scurvy-obvious or incipient—with all
leir evil and lasting results. It is, moreover
pvious that the vitamin content of many im-
irtant foodstuffs, such as butter, meat, animal
fa, etc., must tm dependent on the diet of the
limals from which they are derived.

Influence oi Processes of Manufacture or
Preparation.

We have so far consider^ foodstuffs in their
itural state, but to the variations inherent in the
iture of the different food materials or due to
odifications of the diet of animals, must be added
lose brought about by the treatment which many

they reach the consumer.
Muting of Grain.—The classical example of this
the milling of grain (rice, wheat), in which the
rm. or embryo, which contains by far the greater
irt of the vitamin B and most of the pericarp and
surone layer, which contain the rest, is removed
I is now well known, the unbalanced use of milled
je leads to ben-ben, and is the main cause of that
wase in the tropics. In the same way the British
Idlers during the siege of Kut suffered from beri-
ri on account of the lack of vitamin B in their
8t of white bread and meat, whereas the Indian
0
^ esoap^ this scourge because their ration in-« a kind of lentil (rich in vitamin B), and theiread was made from a leas “perfectly” milLl

rl,;,
to note, in passing, that

regards scurvy the conditions were revered. In

r^flMh
hy their large ration of

^ dowi wWscuV
Ps«cratioa.--The effect of drying varies very

ooage, the richest known source of the anti

mly antiscorbutic,

les in character emphasised,

»cy of dr^ed The

ne little doubnte.,„^7
perature (and

e^poeure to a high

milks can ^ aeration) is avoided,

fcorbntic potency i“
J, it has Cn deLteiil®*^

On the other
monkeys (and miin^^

prov^ by experiments
tied milk ac^alTv samples
l> less of the antif^rbtt”” 'P®’'het oontain
• So markedTy Tthfa f™''*

..««..".asanisaMI

on the other hand, are comparatively leas affected
by desiccation, although here, again, the effect
varies with the nature of the foodstuff. Thus milk
appears to suffer very little loss in either of'these
respecM on drying, whereas cabbage loses a largo
part of Its vitamin A on drying, although not so
high a proportion as of the antiscorbutic.
Prwcrvafion.—Comparatively little is known of

the effect of preservation on the vitamin content of
food materials. The most accurate information
available concerns the antiscorbutic factor. Dried
^bbage has been carefully tested in this respect by
Hoist, who has found that when it is air-drvrf and
preserved over phosphorus pentoxide the anti-
scorbutic potency (which, it must be remembered,
IB only a small fraction of that of fresh cabbaso) is
retained even at 37® C. for long periods. When
preserved over calcium chloride, however, it rapidly
detenorates, and more rapidly as the temperature
at which it 18 preserved is raised. Dried orange
jmce, too, has been found to retain its potency
over considerable periods, and it seems probable
that a perfectly dry powder will withstand pre-
servation at ordinary temperatures for a long time,
whereas in the prince of even very small amounts

^®*®ture deterioration will occur. Lemon juice
under ordinary conditions rapidly deteriorates, but

of the natural antiseptic provided by
the oil of the rind has been kept for as long as two
years at ordinary temperature, whereas at 37° C. in
the same time it became quite inactive.
Dcof .—The action of heat on the vitamin content

01 loodstuiis 18
, of course, of fundaTnental import-

ance, since many of the processes of food prepara-
tion and preservation involve the application of
heat ^ wme stage. The experimental investiga-
tion of the question has been complicate by the
fact, which at first escaped observation, that cer-
tainly in the case of the fat-soIuble vitamin A, and
probably in that of the antiscorbutic 0, aeration
plays an important part as well as rise of tempera-
J^^re. It has so far been found that vitamin A
16 moderately stable towards rise of temperature,
provided

_

that the presence of air is avoided,
whereas in the presence of air it is rapidly inacti-
vated even at comparatively low temperatures.
Thus, butter-fat heated at 120° 0. in an autoclave
for four hours was found still to contain abundance
of vitamin A, whereas when it was simultaneously
aerated by a current of air it lost the whole of its
potency in the same time. This loss on aeration has
also been found to occur in six hours at as low a
temperature as 50° C. Cabbage retains practically
the whole of its vitamin A on cooking, and milk,
like butter, can be autoclaved at 120° for an hour
without its value in this respect being perceptibly
impaired. With regard to the antiscorbutic
vitamin, matters are not quite so clear. The effect
of heat seems to depend largely on the nature of
the material in which the vitamin occurs. Thus,
cabbage juice rapidly loses a large proportion (about
85 per cent, of its potency) when heated for an hour
at 100° 0., whercM swede juice only loses 50 per
cent., and orange juice (even when neutralised) is
unaffected under the same conditions. 'Aether
aeration is concerned is not yet definitely settled.
In milk the antiscorbutic vitamin is certainly less
stable than vitamin A, since autoclaved milk is
free from antiscorbutic, but contains a considerable
amount of vitamin A. Vitamin B (the anti-
neuritic) must be regarded as moderately stable
towards rise of temperature, since it has been found
to be little affected by heating for 1—2 hour* at
100° C. (wheat embryo, yeast extract), and has even
been known to survive boiling with sulphuric add
(Funk).
The practical conclusion as regards processes of

sterilisation is that at present it is nnsafe to.
dogmatise, particularly with regard to the anti-
scorbutic vitamin, so that each new case really re-
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iuire5 special inTeatigation, It is already known,
or example, that the process of canning largely

destroys me antiscorbutio value of green vegetables,

whereas canned tomatoes retain a large part of the
bi^ activity of the fresh fruit.

Oils and fats.—Particular interest attaches to
the presence of vitamin A in oils and fats because
these are constituents of all diets and, moreover,
form in many cases the chief, if not the only, source

of this vitamin. Almost all animal fats have been
found to contain this substance, the striking excep-
tion being lard. As this question has recently been
brought before this Society by Ora. Drummond and
Zilva, it will suffice to state that this exceptional
deficiency has been found by them to be in part
due to ^e processes of extraction and r^nement
and in part to the peculiar relation of the pig to this

vitamin. Fish oils are very rich in vitamin A, but

it is thought that much is lost in the processes of re-

fining. Hydrogenation absolutely destroys this

vitamin, hydrogenated whale oil, for example,

being absolutely devoid of it^ whereas the natural

oil is rich in it. AWiether thu is due to the actual

reduction, to the catalyst, or to the conditions pre-

vailing during the treatment is not yet known.
The vegetable oils form a problem of great im-

portance in this respect. Most of the oil-seeds

oontain more or less of the vitamin, whereas many
of the vegetable oils as placed on the market, and
used for the preparation of margarine, are devoid

of it. Whether this is due to the small proportion

present in the original seed, to the process of ex-

traction or to the subsequent treatment of the

oil is not definitely known. Further investigation

is urgently called for to settle these important
questions. Much has been already done at the
initiative of the manufacturers, and thanks to the

wise liberality of the Medical Research Council,

which has devoted large sums to the support of

investigations on the vitamins, steps are now being

taken to make a systematic study of this subject,

which has so vital a bearing on the health of the

population in general and of the child population

in particular.

FILTRATION BY ROTARY VACUUM-
FILTER.

F. BLOOR.

At the Conference on Filtration heW last July
by the Chemical Engineering Group little attention

appears to have been given to filtration by rotary

vacuum-filters, although one would gather from the

remarks of E. Hatsebek (c/. J,, 1920, 227 t) that,

owing to the accessibility of the cake, whereby both
washing and removal are facilitated, and the fact

that the filtering process can be made continuous,

the method would be one in fairly general use in

the chemical industry. However, except for a few
products, such as s^a ash, produced on a large

scale, and its use for extracting salt from ammonium
sulphate, the rotary vacuum-filter seems to find

little favour at present among technical chemists.

In a recent issue of the Chemical Trade Journal

(Vol. LXVII., p. 741) a chemical manufacturer
writes :

—“I have cut my filtration costs down from
^ to Is. 9d. per ton by the use of continuous auto-

matic filters.” Although the type of filter is not

stated, the inference to be drawn is that the enor-

mous saving in labour costs has been brought about

by the substitution of a continuous filter (such as

the rotary vacuum-filter) for a neutcb or filter

pr«i». It it the nossibUity of this saving in labour

c^get and the oelief that ejections to this type

of filter are ilUounded which induce the writer to

advocate its more exteaiive use.

>“« 15, liK,,

As illustrating the low labour costs
possible with a rotary filter, one may ia3tan&
case of a filter with a drum 6 ft. in diame? ,

3 ft. 4 in. wide discharging 6 to 8 tons of ao4 ?

per hour at a labour cost of less than 6d. per fa
moreover, for this cost the material is

j

(by a belt-conveyor) at any desired spot.
^

tion for the chemical manufacturer is, hovCT
whether this type of machine can fulfil the

'

sary filtering desiderata when dealing with prodjT
that differ from soda ash (for instance, in the filfa

ing and washing of sludges, amorphous BuhstaoS’
dyestuff-intermediates, as well as dyestuffs them
selves), and can give better results at less cost tli
neutches or filter presses. In the opinion of tL
writer this type of filter can be made to deal e|
ciently with substances of the kind mentioned.
The superiority of the rotary vacuum-filter our

other types of filter can obviously only ^
strated by actual filtration tests on the prodtdj
concerned, and after comparing filter capacities

costs, efficiencies (washing, etc.). The writei

has carried out a few tests with this object in Tier

but the filter was the ordinary type (desenhei
below) without the improvements suggested. Hot.

ever, by measuring the thickness of cake nlmii

could be built up and the speed of rotation, it rjs

possible to estimate fairly accurately what a (ait.

ably designed rotary filter could do.

The following are actual examples of two veii

dissimilar products ; —(1) A light crystalline sab-

stance; cake built up J in. thick, drum rotatiislt

revolutions per minute. (2) Sludge (very

cake built up J to A in. thick, drum rotating 1

revolution per minute. This cake gives great

trouble in washing in a wash-press, but was wastei

efficiently on the rotary filter.

With a filter of the size already indicated it

should therefore be possible to filter and wash pre.

ducts similar in nature to the first at the rate oi i

to 6 tons an hour, whereas with sticky material tki

rate would of course be much slower. The rate far

a sludge (which is a difficult substance to hitei)

would be about one ton per hour.

The accompanying sketches illustrate an or
^

rotary vacuum-filter without any reverse « ^
cloth-cleaning device. The drum is J
rotates at a suitable speed (this can only "

j

by experiment). Over the drum P®*', f, *iit

stretched a suitable filtering medium K

gauze), which is secured to the drum “j

stout cord. The axle of the drum is wtati^^^ I

forms part of the vacuum system. By
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vacuum on the iuside of tiie doth, which la im-

mersed in the reservoir, liquor la drawn through

the filtering medium, leaving a film of solid on the

Inth When the drum is rotating this layer of

miirl ’cnn he washed with a suitable solvent (the

:tthin^ being kept isolat^ from the filtrate, if

Ineccssary) It will be evident that this type of

ifilter lends itself to the use of mechanical devices

Wnr drying or steaming the cake and also for deal-

ting with fumes. Where the drum passes the

F' doctor” or knife, the solid is scraped off, and

tshould tien be in a form very suitable for handling

little cost.

Rotary Vacuum Vilter.

Perforated Drum,
; Vacmim Pump.
Agitator.

•Troagh.
• £aifc.

Oeariag.
Pulley.

Ecceatilc (to operate agitator.)

'requires vei7 little knowledge of filtration to
that the whole success of the filter depends on
ataining the cloth clean; otherwise the rate of
ring will slow down to such an extent as to
e the method valueless. In the esse of a crys-

wdy like soda ash the **
doctor '' is clear of

3loth^ about in*, so that the cloth requires
ling Wore it enters the liquid. This is easily
Eplished by causing a pension of the filtrate to

^ a
the cloth again (usually termed a re-

• flow). The filter will run oontinuously for

days with very little attention, but with sludgy
from limed*out sulphonations) the problem is

more difficult and cannot be solved as easily u for

soda ash. The layer of sludge collecting on the

cloth will be very thin (i to i in.), and the “doctor
and drum must be adjusted so accurately that prao
tically all the solid can be scraped off wi^out
injury to the cloth. In addition, a very efficient

cloth-cleaning device should be used, and the

writer suggests that this is best achieved by design-

ing the drum of the filter so as to leave the binding-

wire or cord fiush with the filtering medium^ and
providing an internal pressure chamber (designed

for varying pressures of air or liquid) to keep the

pores of the cloth clean. The absence of these last

two factors has caused the rotary filter to be con-

demned as unsuitable for dealing with such

materials as sludges and other products from
chemical and dyestuffs factories.

Apart from the question of low labour costs,

there is no doubt that the maintenance cost (filter

cloths, repairs to power services, etc.) will be lower

for a rotary vacuum-filter than for filter presses

using compressed air and hand-scraped cloths.

However, each filtering process is a problem in

itself, and the best and most economical results can

only be achieved b> 'experimenting with all the

available types of plant. In the past it is doubtful

whether chemical manufacturers have given to the

rotary vacuum-filter the consideration that its

merits deserve.

AN INTERESTING FIRE IN A
LABORATORY.

T. HOWABD BUTLER.

The following account of a fire, which took place

in the laboratory of Mesars. Wm. Butler and Co.

(Bristol), Lt4., will no doubt be of interest to

members of the Society, as the circumstances were

extraordinary, and may be of use as a warning to

other chemists.

The diagram shows the apparatus that was em-

ployed for distilling coal-tar creosote oil. The still

is the one recommended by the Ministy of Muni-

tions, and used during the war by its advisors, Dr.

H. G. Oilman and Dr. P. E. Spielmann, for

estimating the amount of benaene and toluene in

tar. It will be noticed that the iron still is heated

by means of .a ring burner which completely sur-

rounds the still, and which may be moved up or

down as desired with the object of facilitating the

distillation of a watery tar,
.

In the distillation in question the still contained

about 0-76 gall, of creosote, to which had been added

200 c.c. of a heavy naphtha to facilitate distillation

of the small quantity of water in the original creo-

sote. The object of the distillation was to obtain

a fraction of creosote oil distilling within a certain

range of temperature.

The distillation had been carri^ out with the

ring burner placed about three inches from the

bottom of the still, and apparently all the water and

naphtha had been removed^ as the distillation had

ceased. The flame of the ring burner had not been

raised, and the contents of the still were

sweating,” as it wae desired to be sure that all

the water had been distilled off. This “ sweating ”

had been going on for some time, approximately

one hour, and the temperature of the vapour at the

top of the still during this time was 210° C., which

indicated that the temperature of the liquid in

the proximity of the burner waa probably about

250® C*
At the time of the accident, fortunately, no

person was in this laboratory, and the first indica-
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tion of any trouble was given by a ^emirt who

WAS pAfisisg the door ftnd saw thftt the still was
“ bolting over.” This person warned the chemist

who was in charge of the distillation, and Iwfore

either could get into the room, an increasing hissing

noise, that can only bo described as like a roaring

wind, was heard. Both chemists rushed towards the

room, which is about 21 ft. long, by 12 ft. hroad, by

12 ft. high, and found it completely full of a thick

black cloud. , , j -.v »
Fortunately this laboratory was fitted with a stop-

cock on the gas-main outside the room itself. This

was immediately turned off, but there was a small

quantity of creosote in a tray in the near vicinity of

the still on fire. They remov^ this, together with

some smouldering papers which were on the table

in the centre of the laboratory. As the room wm
completely filled with this black smoke, and all

apparent danger had cea^, the laboratory wm
left for several Wrs until the carbon had settled.

The heat of the combustion or alow explosion, which-

ever it may be termed, was distinctly felt in the

adjoining laboratory, although no serious concur

sion, beyond the alieady described rushmg wind

sound, was noticed.

As the lessons that can be drtwn from goch ..

accident are of great vidue for future precautioM

it may be of interest to observe that there is al»,^

a danger in heating any vessel to a comparativX

high temperature at a point other than the bottej,

unless the bottom bo also hea^; and m this c%
it seems probable that the accident would not hj,,

occurred if a amall flame had 1^^ playing qq

bottom of the etill. This would have ensured
tlie

whole of the contents of the
^

still being at one

temperature. The superheating would probably

not have been serious if the ring burner had Wj
set nearer the bottom of the still. It is doubtful

if “ sweating ” should he prolonged for any length

of time; if the creosote had been heated more

rapidly, immediately after the water had been di

tilled over, the rush of vapour would probably hare

brought over any small quantity of water that had

condensed on the top of the still. Again, a ring

burner should not be used without bottom heatbj^

and it should bo rapidly lowered to near the bottm

of the still by the time that there are indications

that all the water has been distilled over.

The above explanation and the conclimions drawn

from it are put forward tentatively in the hops

that others who have experienced similar accidenli

will also communicate their observations and info-

ences to this Journal.

SUB. (Ha dUn.. Ut. Mgh.
ClMdty, .boat 1 gan.

Charge, t gall.
“ rnerattlmeolexploaioti, J

from bottoDL
Chaigc about 6Ui, Irom top.

The room was carefully examined the following

day, and it was found that intense heat must have

been developed during the accident, as a small part

of the lead bench had been melted, and paint on

the shelves and beams supporting the ceiling was

badly blistered, also note books, papers, and

articles lying on the table m the centre of the

laboratory were completely charred; in fact, the

appearance of the laboratory the next day gave the

impression that a fire had been burning in the room

for some considerable time; as a matter of fact, the

actual fire lasted only some few seconds.

An interesting feature of the occurrence was that

within two yards of the still there wm a bottle

containing about 100 c.c. of ether which remained

unaffected. i .i_

It is not easy to determine definitely the cauM

of the accident, but it is probable that during the

sweating ’’ process the top portion of the liquia

became heated to a fairly high temperature, and

that probably there was one or perhaps more drops

of water condensed on the top of the sti^ which

fell into this heated liquid andcaus^the bolting.

This may have become so violent that the cork was

blown out of the stiU and ebullition again mcreae^

until there was a considerable cloud

vapour above and around the still; and then this

raTOur was fired by the flame from the ring bu^r.

It is conceivable that the ckrad was in a oot^ition

of part vapour and part “P™?. h«
caught fire it burned m rapidly that what mig^it be

termed a slow expkasW ensued.

SOCIETY OF CHEMICAL INDUSTRY

JOINT MEETING WITH THE WSTITUTION OF

MECHANICAL ENGINEERS.

A special meeting of the Society was held »
jointly with tho Institution of Mechanical Ei-

gineers—the first, it is to be hoped, of a Kmf
similar meetings-at the Institution, Staffs

S W 1 on March 4, when Monsieur Paul Kestw

read' a paper on “ The De-gassing and PunScitoi

of Boiler Led-Water.” Capt. Eiall San^, pt*

dent of the Institution, wm in the “ait, ana*

WM suppwrted by Sir Willjam Pope and o

presentatives of the two societire.
^

,

In the process continuous blowing-down d »

boilers is combined with hot purification d w

make-up feed water The hfow-down water

passed through a feod-water heater the mud

separated salts are retained in a ‘•''‘‘P;

purified blow-down water is.return^ to thaW
Wn the feed-water,

bSr-

and bicarbonate, gete mto the

bonate is deeoinpce^ and the

hydrolysed, so that hydroxide, as well “
,

is used to purif? the
atd

apparatus comprises a steam-sepwato

,

heater having a central

hlow-down liquid, and an
W"''

ing the reservoir,

down water is decanted. The fe“ *

heated by the steam, mixes with tne

liquid as it leaves the reservoir, »
,j

pteOF

of soda having been previously adiW, »

tation and settlement take place in w

chamber. . , . „„.ns of

Dissolved oxygen is removed by

iron containing 07 per rent, of
"f,ic

nets M a catalvst. The

formed is reducS to the

in contact with tlw «“®b»ng^ iron,
^ing.

J
compound is available for further

the apparatus employed the

throng two vessels each

turnings, or it passes up^ ejd
•

simUar^ charged and with * Tal»e-«r^

direction of flow being changed by
per»le

m^, thus allowing t£e material to rec»P'
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NEWS FROM THE SECTIONS.

GLASGOW.

A meeting of this Section was held in the Insti-

tute of Engineers and Shipbuilders, Glasgow, on
February 1. Mr. J. H. Young occupied the chair,

land Mr. J. G. Roberts read a paper on “ Colloids

iin Clays: A Criticism.**

: The author gave a brief account of the better
[known colloids, typical suspensoids, and emulaoids
[of the silicic acid type. He described the composi-
ition and character of china clay, and contrasted
its “colloidal/* properties and those of other purer
clays with silicic acid and alumina gels. The con-
tradictory nature of many of the statements in
fiearle’s paper on “ Colloids in Clay ** contained in
the third Report on Colloid Chemistry were pointed
out and discussed, and also the apparent confusion
[between the colloid and amorphous conditions. The
liquefaction of clay suspensions was demonstrated,
[and also electro-osmosis or cataphoresis of a sus-
Ipension of fine clay. Fired samples of some elec-
ftrically-separated clays were also shown.

EDINBURGH AND EAST OF SCOTLAND.
At a meeting held on February 15 Dr. D. S.

ferdan in the chair, a paper was read by Mr. W. N.
Stokoe, entitled “ Investigations on the Rancidity
)f Margarine and Butter Fats.”
After referring to the chemical changes possibly

jccurring in rancid fate, the author discussed the
jhief causes of rancidity, which in oomroercial oils
ire the action of air, lignt and moisture, and Jipo-
ytic enzymes. Rancidity in butter and margarine
s caused by the action of micro-organisms which
ind in the substances suitable media for their
growth and propagation.

^

Mr. Stokoe classified^ the various forms of ran-
sidity under the divisions of appearance, odour,
ind t^te, and showed lantern slides of the micro-
irganisms associated with each form. A par-
icular kind of rancidity, which he termed the
perfume’* form, occurs only in those margarines
ontaming coconut and palm-kernel oils, and is

aused by enzymes secreted by such moulds as Peni-
ilhutn glaucum and species of Aspergillus. The
ubstance giving rise to the perfume consists chiefly
if raethylnonyl ketone accompanied by other
stones. Other forms of rancidity were discussed

specimens of rancid fats exhibited.
The various sources of contamination by micro-

rganisms during the manufacture of butter and
largarine were examined, and great emphasis was
lid on the necessity for thorough cleanliness in
lanufacturing processes. The practice of trans-
orting and storing oils and fats in wooden con-
fciners is ntterly wrong, as it is impossible to
terilise the wood properly, and the canvas put on
be bun^ of barrels is a rruitful source of mould
^res. The pajier used for wrapping margarine

^ contamination by micro-organisms,
author described various methods of

fenlising wrapping paper.

Newcastle.
Two papers were read at the meeting held in
^rostrong ^College on February 16, Dr. J. H.

erson pTteiding, both of which described work
rried out m the Agricultural Chemistry Labora-

^ of the College.

L.v A* ^Hal7 described Quick Vo-lumetric

hnii ivi
Mercury,** which is

pp cable to soluble mercuric salts either in the^noe <rt acid or erf any substance unaffected by
|o c soda sojution, and can also be used in the

or soluble copper salts and ammonium
P ' excess of an ammonium salt and then an

excess of the standard alkali is added to a known
volume of the mercuric aolution, and the “white
palpitate formed is made up to a known volume
with water and filtered throng a dry filter. An
aliquot part of the filtrate ia titrated with standard
acid in presence of methyl orange, and the differ-
ence between the amounts of alkali and acid used
repreaenta the amount of alkali consumed in pre-
mpitating the mercury. If acid be present it can
be estimat^ by titration with alkali before the

of alkah la added. If the solntion containsMpper the deep-blue solution formed gradually
lades as the liquid becomes neutralised. The author
adduced analytical results which indicated the
accuracy of the method under the various conditiona
mentioned.
In a ^per on “ Fractional Distillation Columns,”

Mr. b. Uoare Collins described a short fractionating
column about 30 cm. long from bottom to side tubeand 18 cm. diameter with an extension tube 90 cm
long of the same diameter. Both are filled with
glass spirals made by winding heated glass rod of
o mm. diameter round a central rod of 8 cm. di-
ameter. Experiments conducted with a mixture of
ten^ne and toluene showed that such a spiral gave
far better results than a “ rod and disc ” filling.

MANCHESTER.
The sixth meeting of the session was held at the

lextile Institute on March 4, Mr. Allan presiding.
About fifty members were present and two papers
were read. The first, on “ Column Apparatus for
the Chemical Industry,” read by Mr. S. J. Tungay,
set out the conditions to be obficrved in the design
and construction of column apparatus, and em-
phasised the point that faulty working was in most
cases due to disregsird of the fundamental actions
required to take place in the columns; as an
instance it was mentioned that counter currents
may mix or may not. The paper contained descrip-
tions of many types of column apparatus. The
second paper, on “ Normal Amyl Benzene and some
of its Derivatives,*' by Messrs. L. G. RadcIifTe and
N. Simpkin, was read by the former, and described
investigations made to find uses for butyl alcohol
now being produced in largo quantity. The produc-
tion of a mono-sulphonic-acid phenol and a: para
iiitro-compound was described.

MEETINGS OF OTHER SOCIETIES.

THE INSTITUTE OF CHEMISTRY.
The forty-third annual general meeting was held

on March 1 at Russell Square, W.C. Sir Herbert
Jackson, the retiring president, in his address re-
marked that Government departments and official

authorities generally bad of late extended greater
recognition to the services of men of science than
in the past. The conditions of appointment of
chemists, both in the Government service and in
industry, had been improved, and until the close

of 1920 very few members of the Institute ?%re dis-

engaged. The prevailing depression in industry
bad, however, affected the employment of chemists,
but even now less than 50 were disengaged out or

nearly 3300 on the roll. The by-laws of the Institute

bad been revised to provide for the representation

of chemists from various parts of the country and
practising in different departments of work,
to define more specifically certain points relating to
the ethics of the profession, and to restrict the
membership of the Institute to British subjects.

The Institute was taking part in many matters
affecting the public life of the country where
chemistry was concerned, and the annuad report
showed that chartered professional bodies of this
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character were able to render valaable service to

the State. It was probably desirable at the present
moment for the Council of the Institute, withont
taking part in politics^ to express its views on the
grave importance of maintaining in this country
industries on which not only the future develop-
ment of our chemical industry and many allied in-

dustries depends, but the future of a very large
number of students of chemistry who are now being
trained. The Institute was entrusted by its

charter to secure the supply of well-trained

chemists, but unless a great chemical industry was
maintained their prospects wonld be very poor.
The president maintained that the Institute had
throughout its existence fulfilled the purposes for

which it was incorporated. It had kept alive the
corporate spirit of the profession; it was the
officially recognised public body to which the
country could turn for advice and guidance on
matters relating to the profession

;
it assisted those

who intended to follow the profession of chemistry,
and promoted and maintained the highest stan-

dard of training and competence for that pro-
fession; it registered the trained and competent,
and it fostered the strictest integrity on the part
of its members in their dealings with one another
and with the public. He was confident that it

would continue to gain strength and prestige.

SOCIETY OF PUBLIC ANALYSTS.
An ordinary meeting was held at the Chemical

Society’s Rooms on March 2, Mr. A. Smetham pre-
siding.

A paper on “ The Acidity of Ink and the Action
of Bottle Glass on Ink ” was read by Mr. C. A.
Mitchell, who explained why acid was added to ink,
gave the amount present in standard inks, and de-
scribed acid-free inks, the estimation of acidity,

and the difficulty caused by the presence of dye-
stuffs. The uses and limitations of the hydrogen-
peroxide method and the estimation of total acidity

as a check on the manufacturing process were dealt
with and the effects of glass on ink discussed.

In a paper on “ The Detection of Adulteration
in Butter by means of the Melting-point of the In-
soluble Volatile Acids,” Mr. G. van B. Gilmour de-
scribed how the addition of small amounts of coco-
nut and palm-kernel fate to butter appreciably
lowers the melting-point of the insoluble volatile

acids. Tables of melting-points and distillation-

figures for pure fats and mixtures were given, and
also graphs showing how the melting-point is

affectOT by adding increasing quantities of coconut
and of palm-kernel fat.

Messrs. 8. H. Blichfeldt and T. Thornlev de-
scribed a method and apparatus for routine deter-
minations of melting-points of fat and fatty acids,

in which a column of melted fat I cm. long in a
tube of 1 mm. bore, 3 mm. diameter, and 60 mm.
length, is rapidly solidified on ice and kept there
for two hours

;
the tube is then placed in a water-

bath with the upper level of the column 1 cm.
below the surface, and heated at the rate of 1“ C.
per minute. The temperature at which the column
rises is %aken as the melting-point. The apparatus
consists of a rectangular glass water-bath holding
twenty tubes, which is heated, stirred, and illu-

minate electrically.

THE CHEMICAL SOCIETY.

At the meeting held on March 3, Sir James
Dobbie presiding, the following papers were read
in abstract ;—(1) “ The Chemistry of the Glutaconic
Acids. Ft. XII. The simultaneous occurrence of

1 ; 2- and of 1 ; 3-addition to glutaconic ester. A
study in mobile equilibrium involving the utilisation

of the labile ester in the ‘ nascent ’ condition ”

:

C. K. Ingold and J. F. Thorpe. (2)
“ A Second

IS, IKL

Con.

Form of 6:6'-Dinitrodiphenic Acid and it*

version into New Cyclic Systems ”
: J. Kcnro ^

W. V. Stubbings. (3) “ The Structural iZ'
of Oximes. Ft. III. A fourth benzildinjj,^’?,®

F. W. Atack and L. Whinyates. ^

The president announced that the geej*.
honour who will be entertained at the Annivo,..

”

Dinner to be held on March 17 are: Sir
Dewar, Sir Edward Thorpe, and Sir
Tilden, all past-presidents who have attained H**”'

jubilee as Fellows of the Society.
'*"

CORRESPONDENCE.

ORIGIN OF THE SOCIETY OF CHEMlOlt
INDUSTRY. ^

Srs,—It is difficult to understand the misleadim
statements made by Mr. Douglas Hermann in

y*

letter relating to the inception of the &cicty of

Chemical Industry which appeared in the JoumoJ
of January 31 ;

and, as one concerned in tij

formation of this Society, I feel constrained
to

place before your readers the following facts relat

ing thereto :

—

On thaoccasion of a visit to Newcastle, Mr. T. W
Stuart (then manager of Messrs. Tennant’s vorisl

and now the United Alkali Co.’s general manager)
invited me to attend a meeting of what was then

known as The Tyne Chemical Society. Realising

the great advantages accruing from the irrtimate

association and frequent conferences of those en-

gaged in chemical manufacture, on my return to

IVidnes I convened a meeting of chemists md
managers of this district, which was held in the

Y.M.C.A. rooms of this town, on November 21,

1879, to consider the advisability of forming a local

chemical society similar to the one referred to. Tie

following gentlemen attended that meeting;

Messrs. Maclllwain, Northing, Tallon, V’illiaiiisoii,

Taylor, Marsh, Lord, Campbell, Bottomley, Cojon,

and Hargreaves. Messrs. Maclllwain, Tallon,

Coxon, Campbell, with myself as bon. sec., were

appointed an executive committee and held a mech

ing on December 1, 1879, when it was resolved that

a general meeting be held on December 5, at which

the following recommendation, among others,

should be presented for consideration :

“ That fte

name of the society he the South Lancashire

Chemical Society.”
When sending out the usual notices for this

general meeting, I wrote Mr. James Muspratt, iir

viting him to he present. The meeting was held

»

due course and was presided over by Mr. Jaw
Muspratt (who had not hitherto attended the pre-

liminary meetings). It was resolved that a spec™

committee be formed to draft rules to he pla*“

before the next general meeting, and also M

arrange time and place for such meeting. This *®

held on January 1880, at the ^yal Instituhon,

Liverpool, Dr. Mond presiding. The
letter was received from Frof. Roscoe in

j
the secretary’s invitation asking him to attend tn

meeting:—
“

'The Owens College, Manchester,

Jan. 24, iW-
_

“ Dbar Sir,—

I

n reply to your circular of yatf

day’s date, I beg to say that I consider yonr P

posal to found a Chemical Society for

on the basis of the Newcastle Society a very

one, and it will give me much pleasure “
j,

those interested in its formation in every

my power. I regret, however, that

ments next week prevent me from
"f-

meeting in Liverpool on Thursday.^-^iwrs^''”^

“John Hargreavee, Eeq.”



m xt, >0. 1-1 RBVIBW.

At a further meeting, held at Owens College, on
April 19, 1^, the late Mr. G. E. Davis (whom I

had approaohM privately), was appointed hon.
secretary. During that meeting a few gentlemen,

at Mr. Davis’s suggestion, withdrew to an adjoin-

ing room, where oar first subscriptions to the
Society were paid. Up to that time all the ex-
penses had been borne by me personally, and Mr.
Paris insisted that I be reimbursed from the monies
he then held as subscriptions. Concerning the
Faraday Club and the alleged jealousy of the
Widnes chemists, referred to by Mr. Hermann, I
may say that the existence of this cTuh only became
known to me at that tiine_ through a local chemist
when he was invited to join the projected Society.
Asked by Mr. Davis some years after the forma-

ion of the Society whether I knew the reason he
ittended the meeting held in the Drill Hall on
december 6, 1879, over which Mr. James Muspratt
jresidcd, he declared, “ I came to smash it up.”
fortunately for the Society, “ coming to scoff, he
emained to pray.” I know of no man who, col-

aborating with the late Mr. Tyrer, would or could
lave so efficiently devoted the very large amount
if time and energy required in mothering the infant
Society and establishing it on its present firm
oundation, and without whom the Society could
lever have become such an influential organisation.
I give the above details—which are only a few of

he facts I have available—as there seems to be so
nuch misconception still prevalent concerning the
irigin of the Society of Chemical Industry.—I am,
iir, etc., John Haegbeaves.
Widnes, March 1, 1921.
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WHh deep regret we record the death of the

0
*

75
'^' Moulton, on March 9 at the age

Sir Charles A. Cameron, superintendent medicalMrer (rf public health and city analyst to the
PUDlin Corporation, died on February 27, at the
age of 90.

v ,

Tlie death is announced of Dr. R. Suchsland, who
for over fifty years was chief chemist to Messrs.
Vivian and ^ns, of Swansea. The deceased was
born in Frankfurt in 1839, was engaged by the late
l^rd Swansea in 18C1, and became naturalised in
the early seventies.

P'*' Isnaz Stroof, one of the pioneers
ot the German heavy ohemical industry, took place
in -November last, in hia eighty-third year. His
most important work was the introduction of the
electrolytic method of manufacturing caustic alkali
by the diaphragm process.

I F® W February of Mr.
T?J I

Griffin, of Messrs. J. J, Griffin and Co.,Ptd who joined the Society in 1890, and recently
took a very active part in the work of the com-
mittee appointed by the Council to investigate the
standardisation of laboratory glassware (cf J
Aug. 15, 1919; also the death of Mr. S. H. Blich-
feldt on March 3, after a very short illness.

NEWS AND NOTES.

PERSONALIA.

The President of the Society, Sir William J.
'ope, hM been elected Membre d’Honneur” of
he Societe de Chimie Franc^aise.

Mr. A, Chaston Chapman haa been elected presi-
of the Institute of Chemistry, in succession to

ir Herbert Jackson,

^

The Perkin Medal of the Society of Dyers and
-olourists has been awarded to Mr. H. A. Lowe for
IB invention of the process for mercerising cotton
nder tension.

p+uT'
Greenaway has been appointed editor

r Journal of the Chemical Society, in succession
3 -Dr. J. C. Cain, and Dr. Clarence Smith becomes
asistant editor.

Tl^ fiftwn candidates who have been selected by
le ^uncil of the Royal Society to be recommended

? include Dr, F. W. Aston, Prof.
G L. Bragg, Prof. K. J. P. Orton, and Prof. J. 0.
hilip,

Or. M. 0. Forster will preside over Section B
^nemifitry) of the British Association for the Ad-
n^ment of Science at the meeting to be held from
eptemwr 7 to 14, in Edinburgh. Sir Edward
orpe is president-elect of the Association.

L* Berlin Agricultura

^
.

has accepted tho chair of chemistry
e UniverMty of Frankfurt as successor to Prof

Fiihner, of Konigsberg, ha?
n called ^ the chair of pharmacology in th<

in succession to rrof. R
oehm, retired.

station for new medicinal prepara-

ndfir
establish^ at Berlin has been pla^

1
9^ Geheimrat Heffter, of the

rof
Institute, Berlin University, and

indn«o^*
’ Jena, has been given charge of the

n Medicinal Preparations Com-
of the Society for Internal Medicine.

BRITISH INDIA.
The Sesamnm Industry.—The Indian Trade Journal

of January 28 contains the detailed final memo-
randum on the sesamum crop of 1920-21, together
with charts (reproduced below) showing the present
estimates of the total area and yield as compart
with the final figures of the preceding nine years :

—
Area under SeaaTnum (in miUIon acres).

Yield of Sesamum (in thousand tonB).

wmt UD-U 191»-(C tin-J ItkMI UIA19 111* 24 ItKkti

Exclusive of Burma, which contains nearly 25 per
cent, of the area under sesamum in British India,
the total area under the crop is reported to be
3.964.000 acres, or 2 per cent, below the correspond-
ing revised estimate last year, and the total yield
(Hyderabad and Burma excluded) is estimate at
323.000 tons, which is 20 per cent, below the fore-

cast this time last year. The condition of the crop
is reported to be fair on the whole.
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character were able to render valuable Mrvice to

the State. It was probably desirable at the prownt

iQoin^iit for tho Council of tho Institute, without

taking part in politics, to express its views on the

grave importance of maintaining in this country

industries on which not only the future develop-

ment of our chemical industry and many allied in-

dustries depends, but the future of a very la^e
number of students of chemistry who are now being

trained. The Institute was entrusted by its

charter to secure the supply of well-trained

chemists, but unless a great chemical industry was

maintained their prospects would bo very poor.

The president maintained that the Institute had

throughout its existence fulfilled the purpoMS for

which it was incorporated. It had kept alive the

corporate spirit of the profession; it was the

officially recognised public body to which the

country could turn for advice and guidance on

matters relating to the profession; it assisted those

who intended to follow the profession of chemistry,

and promoted and maintained the highest stan-

dard of training and competence for that pro-

fession; it registered the trained and competent,

and it fostered the strictest integrity on the part

of its members in their dealings with one another

and with the public. He was confident^ that it

would continue to gain strength and prestige.

SOCIETY OF PUBLIC ANALYSTS.

An ordinary meeting was held at the Chemical

Society’s Rooms on March 2, Mr. A. Smetham pre-

siding.

A paper on “ The Acidity of Ink and the Action

of Bottle Glass on Ink ” was read by Mr. C. A.

Mitchell, who explained why acid was added to ink,

gave the amount present in standard inks, and de-

scribed acid-free inks, the estimation of acidity,

and the difficulty caused by the presence of dye-

stuffs. The uses and limitations of the hydrogen-

peroxide method and the estimation of total acidity

as a check on the manufacturing process were dealt

with and the effects of glass on ink discussed.

In a paper on “ The Detection of Adulteration

in Butter by means of the Melting-point of the In-

soluble Volatile Acids,” Mr. G. van B. Gilmour de-

scribed how the addition of small amounts of coco-

nut and palm-kernel fats to butter appreciably

lowers the melting-point of the insoluble volatile

acids. Tables of melting-points and distillation-

figures for pure fats and mixtures were given, and
also graphs showing how the melting-point is

affectS by adding increasing quantities of coconut

and of palm-kernel fat.

Messrs. S. H, Blichfeldt and T. Thornley de-

scribed a method and apparatus for routine deter-

minations of melting-points of fat and fatty acids,

in which a column of melted fat 1 cm. long in a

tube of 1 mm. bore, 3 mm. diameter, and 60 mm.
length, is rapidly solidified on ice and kept there

for two hours; the tube is then placed in a water-

bath with the upper level of the column 1 cm.

below the surface, and heated at the rate of 1° C.

per minute. The temperature at which the column

rises is“taken as the melting-point. The apparatus

consists of a rectangular glass water-bath holding

twenty tubes, which is heated, stirred, and illu-

minate electrically.

THE CHEMICAL SOCIETY.

At the meeting held on March 3, Sir James
Debbie presiding, the following papers were read

in abrtract :—(1)
“ The Chemistry of the Glutaconic

Acids. Pt. XII. The simnltaneous occurrence of

1 : 2- and of 1 : 3-addition to glutaconic ester. A
study in mobile equilibrium involving the utilisation

of the labile ester in the ‘ nascent ’ condition ”

:

C. K. Ingold and J. P. Thorpe. (2) “A Second

Form of 6 ; 6'-Dinitrodiphcnio Acid and its Con-
version into New Cyclic Systems ”

; J. Kenner and
W. V. Stubbings. (3)

“ The Structural Isomerism
of Oximes. Pt. III. A fourth benzildioxime ” •

F. W. Atack and L. 'Whinyates.

The president announced that the guests «f
honour who will be entertained at the Anniversary
Dinner to be held on March 17 are; Sir James
Dewar, Sir Edward Thorpe, and Sir William
Tilden, all past-presidents who have attained their

jubilee as Fellows of the Society.

CORRESPONDENCE.

ORIGIN OP THE SOCIETY OF CHEMICAL
INDUSTRY.

Sm,—It is difficult to understand the misleading

statements made by Mr. Douglas Hermann in his

letter relating to the inception of the Society of

Chemical Industry which appeared in the Journal

of January 31
;

and, as one concerned in tho

formation of this Society, I feel constrained to

place before your readers the following facts relat-

ing thereto ;

—

On tha-occasion of a visit to Newcastle, Mr. T. W.
Stuart (then manager of Messrs. Tennant’s works,

and now the United Alkali Co.’s general manageri

invit^ me to attend a meeting of what was then

known as The Tyne Chemical Society. Realising

the great advantages accruing from the intimate

association and frequent conferences of those en-

gaged in chemical manufacture, on my return to

Widnes I convened a meeting of chemists and

managers of this district, which was held in the

Y.M.C.A. rooms of this town, on November 21,

1879, to consider the advisability of forming a local

chemical society similar to the one referred to. The

following gentlemen attended that meeting;

Messrs. Maclllwain, Northing, Tallon, Williamson,

Taylor, Marsh, Lord, Campbell, Bottomley, Coxon,

and Hargreaves. Messrs. Maclllwain, Tallon,

Coxon, Campbell, with myself as hon. sec., were

appointed an executive committee and held a meet-

ing on December 1, 1879, when it was resolved that

a general meeting be held on December 5, at which

the following recommendation, among others,

should be presented for consideration ;
“ That the

name of the society be the South Lancashire

Chemical Society.”

When sending out the usual notices for this

general meeting, I wrote Mr. James Muspratt, im

viting him to Im present. The meeting was held in

due course and was presided over by Mr. James

Muspratt (who had not hitherto attended the pre-

liminary meetings). It was resolved that a special

committee be formed to draft rules to be placed

before the next general meeting, and also to

arrange time and place for such meeting. This was

held on January 1880, at the Royal Institution,

Liverpool, Dr. Mond presiding. The following

letter was received from Prof. Roscoe in reply to

the secretary’s invitation asking him to attend that

meeting ;
—
“ The Owens College, Manchester,

Jan. 24, 1880.

" Dbab Sib,—In reply to your circular of yester-

day’s date, I beg to say that I eonsiddr your pro-

poaal to found a Chemical Society for Lancashire

on the basis of the Newcastle Society a very useful

one, and it will give me much pleasure to assist

those interested in its formation in every way m
my power. I regret, however, that my enga^
ments next week prevent me from attending tne

meeting in Liverpool on Thursday.—Yours truly,

“ H. E. Rosco*.

” John Hargreaves, Esq.”
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At a further meeting, held at Owena CoHege, on

April 19, 1^; Dutis (whom 1

had approach^ privately), waa appointed hon.

secretary. During that meeting a few gentlemen,

at Mr. Davis’s suggestion, withdrew to an adjoin-

ing room, where our first subscriptions to the

Society were paid. Up to that time all the ex-

penses had been borne by me personally, and Mr.

Pavis insisted that I he reimbursed from the monies

he then held as subscriptions. Concerning the

Far^ay Club and the alleged jealousy of the

\Fidnes diemists, referred to by Mr. Hermann, I

may say that the existence of this club only became

known to me at that time through a local chemist

fften he was invited to join the projected Society.

Asked by Mr. Davis some years after the forma-

tion of the Society whether I knew the reason he

attended the meeting held in the Drill Hall on
December 5, 1879, over which Mr. James Muspratt
presided, he declared, “ I came to smash it up.”
Fortunately for the Society, ” coming to scoff, he

remained to pray.” I know of no man who, col-

laborating with the late Mr. Tyrer, would or could

have so efficiently devoted the very large amount
of time and energy required in mothering the infant

Society and establishing it on its present firm

foundation, and without whom the Society could

never have become such an influential organisation.

I give the above details—which are only a few of

the facts I have available—as there seems to be so

much misconception still prevalent concerning the

origin of the Society of Chemical Industry.—I am,

Sir, etc., John Harobeaves.
Widnes, March 1, 1921.

PERSONALIA.

The President of the Society, Sir William J.

Pope, has been elected “ Membre d’Honneiir” of

the Societe de Chimie Framjaise.

Mr. A. Chaaton Chapman has been elected presi-

dent of the Institute of Chemistry, in saccession to

Sir Herbert Jackson.

The Perkin Medal of the Society of Dyers and
Colourists has been awarded to Mr, H. A. Lowe for

hifl invention of the process for mercerising cotton
under tension.

Mr. A. J. Greenaway has been appointed editor
of the Journal of the Chemical Society, in succession

to Dr. J. C, Cain, and Dr, Clarence Smith becomes
assistant editor.

The fifteen candidates who have been selected by
the Council of the Royal Society to be recommended
for the Fellowship include Dr, F, W. Aston, Prof.

W. L. Bragg, Prof. K. J. P. Orton, and Prof. J. 0.

Philip.

Dr. M. 0. Forster will preside over Section B
(Chemifitry) of the British Association for the Ad-
vancement of Science at the meeting to be held from
September 7 to 14, in Edinburgh. Sir Edward
Thorpe is president-elect of the Association.

Prof. J. V. Braun, of the Berlin Agricultoral
“ Hochschule,” has accepted the chair of chemistry
at the University of Frankfurt as successor to Prof.

Freund, and Prof. H. Fiihner, of Konigsberg, has
been called to the chair of pharmacology in the
University of Leipzig, in succession to Prof. R.
Boehm, retired.

.

The testing station for new medicinal prepara-
tions recently established at Berlin has been placed
^nder the direction of Geheimrat Heffter, of the

Pharmacological Institute, ^rlin University, and
Prof. Holste, in Jena, has been given charge of the

headquarters of the Medicinal Preparations Com-
*^i88ion of the Society for Internal Medicine.

With deep regret we record ilie death of the
Rt. Hon. Lord Moulton, on March 9 at the age
of 75.

Sir Charles A. Cameron, superintendent medical
officer of public health and city analyst to the
Dublin Corporation, died on February 27, at the
age of 90.

The death is announced of Dr. R. Suchsland, who
for over fifty years was chief chemist to Messrs.
Vivian and Sons, of Swansea. The deceased was
born in Frankfurt in 1839, was engaged by the late
Lord Swansea in 1861, and ^came naturalised in

the early seventies.

The death of Dr. Ignaz Stroof
,
one of the pioneers

of the German heavy chemical industry, took place
in November last, in his eighty-third year. His
most important work was the introduction of the
electrolytic method of manufacturing caustic alkali

by the diaphragm process.

We regret to record the death in February of Mr.
John R. Griffin, of Messrs. J. J. Griffin and Co.,
Ltd., who joined the Society in 1890, and recently
took a very active part in tlie work of the com-
mittee appointed by the Council to investigate the
standardisation of laboratory glassware (cf. J.,

Aug. 15, 1919; also the death of Mr. S. H. Blich-

feldt on March 3, after a very short illness,

NEWS AND NOTES.

BRITISH INDIA.

The Sesamum Industry.—The Indian Trade Journal
of January 28 contains the detailed final memo-
randum on the sesamum crop of 1920-21, together
with charts (reproduced below) showing the present

estimates of the total area and yield as compared
with the final figures of the preceding nine years :

—

Area under SeBamnm (in miliion acres).

Yield of Sesamum (in thousand tuns).

Exclusive of Burma, which contains nearly 25 per

cent, of the area under sesamum in British In&,
the total area under the crop is reported to be

3.964.000 acres, or 2 per cent, below the correspond-

ing revised estimate last year, and the total yield

(Hyderabad and Burma excluded) is estimate at

323.000 tons, which is 20 per cent, below the fore-

cast this time last year. The condition of the crop

is reported to he fair on the whole.
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ladlgo Cnltivation in Anam,—Recent experimeniM

appear to indicate that indigo grown in Assam will

prove a formidable competitor of synthetic indigo.

Plants have been grown in Assam containing 0‘7

per cent, of indigotin in the leaf, yielding 60—80 lb.

of cake indigo per acre. A company called “ Assam

Indigo, Ltd.,” has been formed for the purpose of

producing indigo hy modern methods.—(F.S. Com.
Bep., Feb. 4, 1921.)

AUSTRALIA.
Oil Exploration.—Stimulated by the Government’s

offer of a prize of £50,000, the search for oil in

paying quantities is being pursued vigorously. The
Northern Territory, Papua, and South Australia

are being explored, hut so tar only the Roma bore

in Queensland and the bores in Papua are con-

sidered hopeful; in neither of these localities has

oil yet been produced on a commercial scale.

New South Wales.

Cultivation ol Groundnuts.—Many farmers are now
cultivating this crop. The heavy loams of the

northern coast of the State are the most suitable,

but some good crops have been obtained on the

Murrumhidgee irrigation areas. A firm in Sydney
is erecting an oil-extraction plant which, it is

hoped, will he in full working order before the next

crop IS harvested.

Victoria.

Chemistry at Melbourne University.—In com-

memoration of its late chairman, Mr. James Gum-
ming, a leader of Victorian chemical industry, the

directors of Gumming, Smith and Go., Pty., Ltd.,

have offered the sum of £5000 towards the erection

and equipment of a research laboratory and lecture-

theatre in the University of Melbourne. The offer

is being considered by the council of the University.

Western Australia.

Forest Products.—The following notes have been

abstracted from the recently issued Report of the

Gonservator of Forests for the year 1919-20. The
gross value of exported timber during the year,

including sandalwood, amounted to £743,373, an
increase of £263,307 over the previous year.

Kiln Drying.—The future of kiln drying of jarrah

being assured, both by the results obtained by the

Department and by local firms in their commercial

driers, the timber kiln erected at Crawley has been

operated during the year with a view to overcom-

ing some of the diflBculties encountered. It is

hoped that before long all the information required

to enable such kilns to be operated easily and suc-

cessfully will be available.

Tan Barks.—^The value of mallet bark exported
amounted to £22,121, or £3246 more than in

1918-19. Mangrove bark has come into promi-

nence, analysis having shown that the black man-
grove (Bruguiera gymnorrhiza) contains 46 per

cent, and the red mangrove {Ceriops candoUeana)

44 per cent, of tannin. Marri kino tannage con-

tinues to be used for sole and harness leather. The
tanneries of Western Australia are still dependent
on Natal wattle bark, and every attempt should be
made to find local substitutes to reduce this im-

portation. The trees and shrubs in the State

contain sufficient tanning-bearing materials not
only for local tanneries, but also for export.

SanMwood.—This trade is a purely Chinese one,

and the average quantity of sandalwood absorbed

by China during the past 70 years is 4500 tons per
annum. Daring the year under review, however,
the cut amounted to 17,269 tens. This ve^ large

increase is difficult to explain, but the main cause
is probably the very hi^ rate of exchange which
followed the rise in the price of silver, and conse-
^ently of the Chinese ddlar. Owing to the alarm-
inff r&tA of r.tittincr. att AftAirinf. wag Blade to

regulate the industry by raising the royalty on the
wood from Ss. to £2 per ton. Althou^ this gives
a considerably increased revenae, it does not affect

the main object of reflating the supply of wood
to that quantity which China can absorb, and so
assuring a continuous trade at a maximum price.

During the year 5572 lb. of sandalwood oil was
extracted locally, an increase of 1862 lb. over tlie

previous year’s output.
Kingia Grass Tree Fibre Industry.—This new

industry is developing gradually and the excellence

of the fibre for broom making and other purposes
has been prov^. During the year the “ Dibenya”
fibre works shipped 27 tons to the Fastern States
and a second factory has just started operations!

So far only the fibre of this tree has been used
;
tie

outside is stripped in the bush and the inside core

also goes to waste. This is a matter demanding
immediate attention, for at the present time oni;

about one-fifth of the crop is being utilised,

CANADA.

Glass Production in Vanconver.—A large plant for

the manufacture of table ware is under construe-

tion at Westmoreland near Huntingdon, in West
Vancouver, for the West Virginia Glass Manufac-
turing Co.

;
it will include a glass furnace, said to

be the largest in the world, employ 400—500 work-
people, and be ready for a trial run in April.—(Oil,

Paint and Drug Bep,, Jan. 31, 1921.)

FRANCE.

Indnstrial Notes.

—

Coal.—The French coal industry

was decontrolled on March 1, and the supertax of

28 per cent, abolished
;
the pithead tax is retained

in order to keep down prices. The supertax was

intended to equalise the prices of home and foreign

coal, but as the differences in price have of late

been reduced by nearly 50 per cent, its continuance

is unnecessary. The total output of coal in France,

including Lorraine, was 25,276,304 tons in 1920,

compared with 22,476,766 t. in 1919. The total

production of coke made from Saar coal is about

87,000 t. monthly; the average selling price of the

coal and coke is about 97 francs per ten, and the

profit 13 fr. per ton, half of which has to be applied

to extension work. In view of the possible eventual

restoration of the Saar mines to Germany, it is pro-

posed to exploit them to the fullest extent.

Metallurgy.—Opposition to the great metal-

lurgical syndicates continues to grow. The

Oomptoir de Longwy, as already announced, has

been liquidated
;
it is rumoured that the Comptoir

des Fontes Hematites will soon share the same fate;

and the Oomptoir Siderurgique, which sells and dis-

tributes semi-manufactur^ and manufactured pro-

ducts, is also becoming unpopular. The opposition

emanates from the federation of producers that has

been formed since the war, and which by reason

of its control of blast furnaces, steel works, rolling

mills and a powerful selling organisation, no longer

requires intermediaries such as the syndicates men-

tioned above. It is, however, doubtful if these

can be permanently dispensed with, as the country

is already producing twice as much pig iron as it

consumes, and central organisations will be required

to dispose of the surplus production to foreign

buyers.

Chemical Industry.—German competition in fine

chemicals is steadily growing, French producers

who had found a market in Brazil, Chile, and

Argentina are being gradually ousted by Darm-

stadt and Hamburg firms whi^ undersell them b.v

about 10 per cent, on quoted prices. Competition

is not BO active in heavy chemicals on account or

the long periods required for delivery and of the

high transport rates. The prohibition of the export

of new and scrap celluloid, oil of turpentine ana

j

fertilisers has been revoked in order to facilitate

I the liquidation of existing stocks.
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UNITED STATES.

Treatment of AlkaHne SoiU with Snlphnric Acid.

—

Considerable interest has been aroiie^ b; favour-

able results obtained in the south-west by the direct

application of sulphuric acid to adobe soils. Plots

upon which nothing had been raised hitherto proved
to he fertile after this treatment. This is said to

he due both to the correction of super-alkalinity

and to improvement in the physical character of

soils treated.

Extracdoo of Potasslnm Chloride and Borax from
Nataral Brines,—At Keeler, California, a new pro-
cess is being worked for recovering potassium
chloride and oorax in marketable form from natural
brines. After securing the greatest possible con-
centration by solar evaporation the liquor is treated
with carbon dioxide to free it from the car^nates
of soda. It is then concentrated further in double-
effect evaporators and submitted to fractional crys-
tallisation.

Propyl Alcohol from Wood Waste.—A process for
making propyl alcohol from the waste gases of the
Burton petroleum-cracking still is being worked
commercially. These gases contain large quanti-
ties of propylene, and after hydrogen sulphide has
been removed they are passed through sulphuric
acid, which combines with the propylene, and
propyl alcohol is then obtained by distillation. Im-
propyl alcohol can be oxidised directly to acetone,
or a series of esters of commercial importance can
be made from it. The new alcohol will be called
“petrohol,” and the present capacity of the plant
is 250 galls, per day. It is anticipated that this
alcohol will be produced in competition with
methanol, the new commercial term for wood
alcohol, as a solvent for gums and resins.

The Chcinlc^ Warfare Service.—The American
Chemical Society, through its Committee on
National Policies, has communicated the following
resolution to members of the Senate and the House
of Representatives :

—
“ While in complete accord with the spirit

prompting the restrictions of appropriations by
the present Congress, nevertheless the American
Chemical Society’s Committee on National Policies
would urge upon the Congress more favourable pro-
vision for the Chemical W^arfare Service than is

contemplated by the amount set by the House of
Representatives—$1,500,000. The carefully pre-
pared estimates of the officers of that Service,
slightly less than $4,500,000, represent less than
14 per cent, of the total appropriation for the army
carried in the House bill. This amount is to care
for the valuable property of the Government at
Edgewood Arsenal, to enable the continuation of
research on new lines of defence and offence, and
to provide for the training of special troops and
for the instruction of the entire army in all features
of gas warfare. In view of the tremendous increase
in the use of gases during the last year of the war,
and of the fact that approximately 30 per cent,
of the casualties of our army in the war was due
to gas wounds, we feel that the proposed reduction
to one-third of the appropriation asked would so
seriously cripple the development of the Chemical
Warfare Service as to constitute a matter of grave
national concern. We therefore urge that the Con-
gress appropriate the original amount asked for the
Service in the estimates submitted.’'

Mica in 1918.—A report of the United States Geo-
logical Survey issued in 1920 gives the production
of mica in that country in 19l8 as 3114 short tons,

which comprised 822 1. of sheet and 2292 t. of scrap
mica. As in previous years (c/. J., 1918, 437 r),

greatest production was in North Carolina, but
increasing quantities of excellent mineral are now
beii^ obtained from the Thomaston field in

OeoTgia. Production is apparently at ite maxi-

mum, the stimulus of high prices and a ready
market having had little effect. Of the mka im-
ported in 1918, 54 per cent, came from India, 26 per
cent, from Canada, and 15 per cent, from Brazil.

The value of the imports, $1,541,129, was approxi-
mately double that of the export.
No figures are available for the world’s produc-

tion in 1918, but India and Canada produced 3062
and 374 t. respectively. To-day the largest con-
sumers are the United States and Great Britain,
followed by France and Italy, Germany having lost

her leading position in the European electrical

industry to England. The future development of
mica deposits depends to some extent on the success
of various substitutes, e.g., compressed-paper pro-
ducts, bakelite, etc. So far there appears to be no
satisfactory substitute for sheet mica used in
electrical insulation, for which purpose no less than
86 per cent, of the sheet mica and splittings pro-
dneed is utilised. About 98 per cent, of the world’s
output of sheet mica is supplied by India and the
United States (muscovite) and Canada (phlogopite).
The demand keeps pace with increasing production,
and important developments may be expected in

British East Africa, Nyassaland, and Rhodesia.

Nitrobenzene-Poisoning.—A peculiar case of poison-
ing due to nitrobenzene has been reported. A
workman who treated his shoes with a preparation
containing this substance and wore them immedi-
ately was taken ii! within three hours. The desir-

ability of not wearing shoes so treated within three
or four days of treatment and applying the sub-
stance in a well-ventilatod place are emphasised.

SOUTH AFRICA.

Industrial Progress,—The report of the General
Manager of Railways and Harbours for the year
1919-20 records considerable industrial expansion.
Although attention has been devoted mainly to ex-
panding and modernising existing industries, new
industries are still springing up, and they have
been to a great extent shielded from foreign compe-
tition by the continuance of war-prices in exporting
countries. Compared with the year 1915-16, there

are 2044 additional factories, 41,910 more em-
ployees, and the value of the production has
increased by £30,000,000.
The iron and steel industry should in time become

one of the most important in the Union. Although
small it is making satisfactory progress. In 1919
the production of iron and steel goods from local

furnaces was valued at £406,000, and 1967 tons of

pig iron, valued at £12,500, was produced from
local ore. The trade in wattle bark and wattle-

bark extract continues to grow; 96,124 tons of bark
w'as shipped from Durban during the year ended
March. 1920, and eleven mills for making extract

have been established or are in course of erection.

The value of the exports in this industry has in-

creased from £195,000 in 1909 to £603,000 in 1919.

The tanning and leather goods industry has been
active throughout the Union, notably at Durban,
Port Elizabeth, King William’s Town, Wellington,

Pretoria, and Middlchurg There is a ready
market for local products, and the factories are

unable to keep pace with the demand. Leather
and leather goods to the value of £62,000 were ex-

ported in 1919, or £56,000 more than in 1909.

JAPAN.

Tbe Cement Indnstiy.—The Nagoya Cement Co.

has recently completed its plant at Tokyo, and the

output, which it is anticipated will reach 200,000

barrels per annum, will be taken largely by hydro-

electric companies. The company owns mining
rights for limestone in the Shiga and Miye Pre-
fectures.—(17.S. Com. Bep.j Jan. 4, 1920.)
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GENERAL.
Mereeibcd Cotton.

—

As anBonnced on page 87 b,

the Perkin Medal of the Society of Dyers and
Colourists has been swarded to H. A. Lowe for his

invention of mercerised cotton nnder tension.

The process of treating cotton with a strong solu-

tion of caustic soda prepuces a change in the hbre
known as “ mercerisation,” a word derived from
the name of John Mercer, who first drew attention
to the phenomenon in 1844, but today it is more

f

iarticularly associated with cotton upon which a
nstre has been produced by treatment with caustic
soda while under tension. The production of a
permanent lustre was the discovery of Horace A.
Lowe, whose patents were taken out in 1^9 and
1890. Lowe, then a j'oung chemist in a LancasWe
bleach-works, experienced so much difficulty in
getting the process taken up that he allowed his

patents to lapse. The process was first carried out
on a commercial scale in 1895 by Thomas and Pre-
yost of Crefeld, who took out a patent, apparently
in ignorance of Lowe’s previous discovery. The
mercerised yarns produced by this firm met with
such success that the process was widely taken up.
In the litigation which naturally followed, the
priority of Lowe’s invention was clearly established,
and Thomas and Prevost's patent was annulled.
Lowe subsequently carried out his process at a works
opened for the purpose near Manchester, and after
a short time this was taken over by the Fine Cotton
Spinners’ Association, who began the production of
mercerised yarns on a very large scale. Today mer-
cerisation is one of the most important processes in
use in the cotton dyeing and finishing trade.

Former recipients of the Perkin Medal have been
von Baeyer for the synthesis of Indigo, Graebe and
Liebermann for the synthesis of Alizarin, de
C^ardonnet for the invention of the first artificial

silk, and Prof. Arthur Green for the discovery of
Primuline,

“ Biimath (1913—^^1919) " (pp, 14, price 6d.) has
been recently published by the Imperial Mineral
Resources Bureau as an advance “part” of its

annual volume on the Mineral Resources of the
British Empire and Foreign Countries. The Bureau
ioea not appear to be able to add appreciably to
our knowledge concerning the production and
marketing of bismuth ores, metal, or compounds.
The table headed “ World’s Production of Bis-
muth ” shows figures which are of little value, as
it only gives the production of ore, concentrates,
residues, etc., without stating the bismuth content
and without giving the values. The largest pro-
ducing country is Bolivia, which in 1918 was stated
to have produced 245 tons of bismuth ingots, pre-
sumably sent to England to be refined. As a rule,

the Bolivian native bismuth and high-grade con-
centrates are shipped to Europe and the United
States for treatment, only the low-grade concen-
trates carrying less than 10 per cent, bismuth being
smelted locally. Australia is a producer on a con-
siderable scale andj although no figures are given
for the production m the United States, the supply
obtained during the process of smelting and refin-

ing lead and copper ores in that country must be
an important source of the metal. Smaller quanti-
ties of bismuth ore have been produced in Rhodesia,
India, Burma, China, and Norway. Figures for

Germany are not available, but this country is

normally an important producer.

During the war there was an increased demand
for bismuth both for the manufacture of certain
low-temperature fuses and for medicinal purposes.
Both the production of bismuth and the market
price of the metal have been strictly controlled for
many years. Messrs. Johnson, Matthey and Co.,
Ltd., are the chief buyers, and they report official

prices per lb. of the metal as follows:—January,

1912, to August, 1914, 73. 6d.; August, 1914, to
March, 1916, 10s. ; March, 191fi, to January, 191g
11s.; January, 1918, to January, 1920, 12s. 6dl
It is stated that bmmuth ore to be marketable
should contain at least 10 per cent, metallic bis-
muth, but it is well known that tinny and other
residues containing 5 per cent, have Wn readily
saleable during the last few years.

Palm Oil as Fuel tor Internal Combnstlon Engines.
Major Trentels, of the Belgian colonial army, has
recently described some interesting trials of palm
oil in a two-cycle semi-Diesel engine of 8—10 h.p.
at 500 rev. per min. The only special feature re-
lated to the means for keeping the fuel liquid, and
this was accomplished by using the cylinder cooling-
water in conjunction with the hot exhaust-gases.
The engine was started on petrol, and arrangements
were made for the termination of the run to be car-
ried out on tbe same fuel so as to remove palm oil

from the feed pipes. The palm-oil consumption was
0'68 to 1'21 lb. per h.p.-hr. for powers between 3'5

to 120 h.p. The calorific value of the fuel was
16,610 B.T.U., and its price was 250 fr. per metric
ton (crude petroleum being about 2000 fr. per
metric ton). Other vegetable oils have ^en sug-
gested at various times for use as motor fuel, such
as castor oil and groundnut oil, but the advisability
of using for fuel any oil which can ho utilised for
edible purposes is very doubtful.—(Times Enp.
Euppl., Feh., 1921.)

The Chemical Treatment of Seeds.— arioua methods
of treating seeds have recently been brought forward
in France to improve vegetative growth and to

obtain increased yields by steeping them in a solu-

tion containing a fertiliser, e.g., potassium nitrate,

ammonium sulphate, ammonium phosphate, etc.,

either singly or in admixture. Investigations by

Dr. Worley, of Munich, in 1886 led him to conclude

that the steeping of seeds in such a solution has

no more effect than immersion iii pure water; that

germination in such cases is stimulated solely by
imbibition; and that solutions of many fertilisers

are harmful unless used in very low concentration.

Later, M. Andrd, of the Institut National Agro-
nomique, found that most seeds are killed even by
a very weak acid solution, and that although many
saline solutions facilitate germination when used

in concentrations not exce^ing 0’2—0'4 per cent,,

they might be harmful in higher concentrations.

Further trials were carried out in France by M.
Bachelier, using barley seeds and potassium nitrate,

but the results, like those obtained by various Agri-

cultural Services were inconclusive. The excellent

results said to have been obtained by M. Pion-

Gand, who used a 2 per cent, solution of ammonium
nitrate, were due less to steeping than to special

methods of cultivation. Certain liquids of secret

composition, reported to have given favourable

results, are now being officially investigated. The
general conclusion seems to he that, although
germination can be stimulated by steeping the seira

in a nutrient liquid, pure water is sufficient and
preferable.

—

(Official.)

Guano Deposits on Latham Island, near Zanzibar.

—

The central plateau of Latham Island, a small

island situated to the south-east of Zanzibar, is

covered with a deposit of guano one foot deep, a

sample of which was analysed at the Imperial In-

stitute and found to contain : Citric-soluble P,0„
191% (total P.0,, 29-52%); K.O, 0-33%

;
and CaO,

35'36%. It resembles the guano obtained from
Saldanha Bay, South Africa, and contains more
phosphate and less nitrogen than typical Peruvian
guano. Freight rates are at present too high to

S
ermit of exporting the guano to the United King-
om, but a market might possibly be found for it

in East Africa or Zanzibar.—(Bull. Imp. Inst., lA

2. 1920.)
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Tbe Eflcct •! the Ighdaliea oi Guci.—Under this
titte. Dr. 6. A. Welsh summarises his experiences
at H.M. Factory, Gretna, in the January issue of
the Journal of Indaitrial Sygiene. Volume for
volume, says Dr. Welsh, the compounds of sulphur
and oxygen are less dangerous than nitrogen oxides
or nitrosyl chloride, and sulphuric acid fumes are
less harmful than those of nitric acid. From the
nature of the substance causing gassing and from
observation of the symptoms, it is possible to give
a fairly accurate prognosis in all cases except those
of gassing by nitrogen peroxide and nitric acid
mist. In the majority of severe cases the urgent
symptoms subsi(^e in 24 hours, although a few last
for 48 hours; and it is then a question of dealing
with pharyngitis, laryngitis, bronchial irritation or
bronchitis. With pharyngitis and bronchitis it is
advisable to give the patients a change of air and
surroundings for a week before certifying them
as fit to return to work.
The wearing of respirators by operatives was dis-

continued at Gretna after many trials; the opera-
tives dislike them, and as gassing is usually the
result of an accident, it is impossible to be* sure
that the operative will be wearing a respirator at
the time of the accident. The only exception is the
wearing of moist cotton-wool well over the mouth

nitrocotton dippers
;
this cannot Im

callM efficient, and only a self-contained apparatus,
such as the " Meceo ” has been found to trap
nitrogen peroxide fumes effectively. The Mccco
provides an atmosphere of oxygen from a cylinder
and removes carbon dioxide with caustic soda. Of
the 861 cases of gassing which occurred at Gretna,
only one—a man who inhaled vapours of fuming
nitric acid while working in a closed space—ended
fatally.

Systemic poisoning, due to inhaling small quanti-
ties of toxic fumes from time to time, can only
be cured by removal from work and change of air,
when a very simple treatment—light fluid diet and
alkaline saline mixture—restores to health, ihere
IS no evidence that sound teeth are affected by
mhahng harmful gases, but if a tooth is already
diseaSM decay is accelerated. Operatives are
warned in every case to pay especial attention
to the cleansing of the teeth, ^e article also
describee symptoms and first-aid treatment.

Chromium Deposits in Serbia and Bosnia.—The
at RtLotina, near Skoplje, along

the Vardar river, has been worked sporadically in
the past. During the war it was exploited by tbe
fiCTmans, who obtained a daily output of about
150 tons, "piey also worked a second deposit, about
2 kilom. distant from Haotina. Chrome ore was
first worked at Dubostica, in Bosnia, in 1884, and
during the war the output was about 2000 tons a
month. The deposit, which is of considerable ex-
tent and width, is owned by the Jugo-Slav Govern-
ment. Operations are at present suspended, but
will be resumed. About 520 t. of high-grade ore
was awaiting transportation in June last.

—

(JJ S.
Com. Eep., Dec. 20, 29, 1920.)

Bandit Depesits In Istrla and Dalmalia.—Little
attention was paid to these deposits until during
the war, when Germany was obliged to replace sup-
plies formerly derived from France. Exploitation
Mgau iij 1916, and by the end of 1918, 95,000 metric
tons h^ been exported from Dalmatia and 70,000 t.

The deposits* occur in two zones
parallel to the Dinaric Alps, one zone—the most
important—being on the mainland and the other

4^ n The ore contains 50—52 per cent.
Al,0,, 20-^4 per cent. Fe,0„ and small amounts
®^utoa. Large reserves of ore are said to exist,aw as ample water power could be obtained from

1
Cherca, the district ie suitable for the

ratabliahment of an aluminium factory.—(0. Chim.
Ind. ed App., Nov., 1920.)

Bl*

Iron Ore in Switzertand.—The iron mines in the
vicinity of ^nzen (Toggenburg) produce 80—100
tons of ore daily, which is transported by telpher.
As bwjtMrland has no blast furnaces, the ore is
sent to Germany to be smelted. At the present
time production^ has been greatly reduced on
account of the crisis in the iron industry.

Mines ol Semsales (Switierland).—In
1920 these mines, which are situate near Fribourg,
pr^uced 8000 tons of lignite, of calorific power
5000, which were sold at an average price of 22
irancs per car-load. Owing to the reduced price of
coal, naif of the labour employed has been dis-
missed, and the other half was offered a reductionm wages of 33 per cent., i.e., from 1’20 fr. toO'SO fr.
per hour. The offer was accepted, as the workers
kne^ that if they refused the whole undertaking
would be closed down. The men working above
ground now work for 10 hours daily.

Chemical Industry in Ciecho-Slovakia.—Since the
foundation of the Czecho-Slovak Republic its
chemical industries have appreciably recovered
from the depression which prevailed during the
war; they are well organised individually and also
forni part of a larger association, the Federation
of Czecho-Slovak Industries at Prague. The
chemical factories were mainly erected in Bohemia
and Moravia, doubtless owing to the excellent
transport facilities afforded by the Elbe and the
Moldau. Important fertiliser plants are located at
Kolin, blany, Preraii, and Briinn, and those at
blany and Prerau also manufacture glue. Phar-
maceutical products are made at Chrast, near
Chriidim, and in Prague acids and explosives by
the Nobel Dynamite Co. at Bratislava, and paints,
v.irnishes, and shellac at Usti (Aussig). Mineral
colours, especially ultramarine and Paris blue
chrome, and zinc colours, are made in many
Bohemian towns, and coal-tar dyes are produced by
the Aussie Chemical Co. at Usti, and by Kinzi.
berger and Co. at Prague. Tbe dye industry is not
firmly established, German competition having
proved too formidable in spite of a special high
tariff. Ink is made by many firms, and at Cesfce
Budejoviee (Budweis) is the famous plant of L. C.
Hardtmuth, making pencils and colours. The
manufacture of shoe-blacking is rapidly developing
chiefiy in North Bohemia. Factoriee producing
greases, oils, essential oils, etc., are found chiefly
nodr tb€ large towns; before the war the production
of vegetable oils, e.g,, linseed oil, was an important
industry in Bohemia, hut recently it has had to
face competition from the cheaper fish and mineral
oils. The soap^ industry has also suffered from
foreign competition, and, since the war, from the
liquidation of Government supplies of fats and oils
the largest factory is that of G. Schicht, near Usti!
which employs more than 4000 workers. Starch
and starch-products are made almost entirely in
Moravia and the adjoining parts of Bohemia (cl
J., 1920, 17, 275, 306, 400, 438«).—(U.S. Com.
Rep., Jan. 21, 1921.)

Discovery ol Lead-Silver Ore in Italy.—A rich lode
of argentiferous galena has been found in the
Alpine part of Valtellina (the upper Adda valley,
N. Italy); it is extensive and runs vertically for
about 50 ft. into the mountain. About 15 square
metres have been opened up, and the ore assays
over 65 per cent, of lead, 8 per cent, of silver, with
traces of gold and copper.

The Sugar Situadon in Italy.—The Italian pro-
auction of l^t sugar in 191^ is estimated at
120,000 metric tons, compared with 192,000 t. in
the previous year, the reduction being due, it is
believed, to the fixing of the price of beets, which
made it more profitable to grow other crops. Sugar
is rationed at tbe rate of 1*1 lb. per bead per month,
but the home production is insufficient, and im-
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portation is necessary. During 1919, 73,000 t. was
imported, of which the United States supplied

60,0TO t., but during the first eight months of 1920
the total importation was reduo^ to 6500 t.

—

(U.S.

Com. Bep., Feb. 5, 1931.) .

Italian Chemical Periodical Literature.—^With refer-

ence to the statement which appeared on p. 2 s
(1921) of this Journal, we are asked to state that the
Giornale di Chimica Industrule ed Applicata is

published jointly by the Aasociaaione Italiana di
Ohimica Generale ^ Applicata of Rome and the
Societa di Chimica Industriale of Milan.

LEGAL INTELUGENCE.

Sale of Chemicais in a “ Job Lot.” W. Barnes
and Co. v. C. XVallington and Co.

In the King's Bench Division on February 17,
Messrs. W. Barnes and Co., London, sued Messrs.
C. Wallington and Co., of Loudon, to recover
damages for alleged breach of contract.
On behalf of plaintiffs it was stated that, after

inspection, they had purchased from the defendants
some sulphate of soda and soda ash lying in a ware-
house. According to the contract notes there were
approximately 4i tons of soda ash at £4 per ton
and about 40 tons of sulphate of soda in bags at
SOs. per ton, but the defendants only delivered
3 tons 12 cwt. of soda ash and 15 tons 3 cwt. of
sulphate of soda. Damages were also claimed
because some of the material had to be re-bagged.
Without hearing evidence for the defence, Mr. Jus-
tice Rowlatt gave judgment for the defendants,
with costs. It was abundantly clear that the goods
sold and bought “ as inspected by purchasers ”

were a heap—a job lot at a low price, and, in the
position they occupied, uncountable; the words
‘‘ about ” and “ approximately ” meant that the
amount was only estimated for the purpose of fix-

ing the price. The plaintiffs’ claim in respect of
re-bagging also failed.

Yaliditt of Pee-Wae Contbacts. E. W. J. Cop-
pee and Others v. Blagden, Waugh and Co.

This action was heard before Mr. Justice Rowlatt
in the King's Bench Division on February 17. On
behalf of plaintiffs it was stated that they carried
on business in Belgium, and that early in 1912 they
made nine contracts with the defendants for the
sale to them of very large quantities of benzol and
naphtha, deliveries to last from the beginning of

1914 to the end of 1918. Plaintiffs now asked for
a declaration that the contracts were void on the
grounds that (1) under the Proclamation of Sep-
tember, 1915, trading with the plaintiffs was for-

bidden as they were in territory occupied by the
enemy; (2) long delay had occurred; and (3) under
the Courts Emergency Powers Act, the Court could
annul contracts if ft was of opinion that the con-
tracts could not be carried out without serious
hardship to the contracting parties. Counsel tor

the defendant company agreed that the contracts
still subsisted by virtue of the clause providing that
contracts should be suspended in case of war. He
also said that the Act referred to did not apply
to Belgians, but only to British subjects.

His Lordship held that there had been complete
frustration of the contracts owing to the German
occupation of Belgium. The suspensory clause did
not provide for such a casualty as that which had
overwhelmed the plaintiffs and entirely changed
the conditions of the contract. Judgment was given
for the plaintiffs for the declaration claimed, with
Coats.

PARLIAMENTARY NEWS.

HOUSE OP COMMONS.
Imports from Germany.

In a written answer to Capt. Terrell, Sir P.
Lloyd Greame gave the values of the imports from
Germany during the third and fourth quarters of
1920 as £8,743,000 and £10,494,000, respectively.

The more important increases were as follows:— .

Eartbeawaie
0!assw&i«, Ulumlnatiag
Glass bottles

Lead, pig .

.

Zinc, erode
Potassium nitrate .

.

Silver nitrate

Coal-tar dyes

Third Quarter. Pourth Quarter
Tons. 1920. Tons.

420'd
773-4

43S0-8

668*4

5325
5665*4

1762
1644

12

8884
7671
806*4

6-2

1186-6

18-2

2968-4

The values of the coal-tar dyes imported during
the two quarters were £1,010,5*^ and £3,041,798,
respectively.—(Feb. 21.)

British America Nickel Corporation.

Sir P. Lloyd Greame, in an answer to

Mr. Armitage referring to the statements
made in the Seventh Report from the Select

Committee on National Expenditure, said that

the British America Nickel Corporation, in

which the Government had invested $3,000,000 (cf.

J., 1918, 14 b), had put forward a scheme to raise

further working capital and to modify the rights

attaching to the various capita] issues of the Cor-

poration. No further liability was imposed on the

Government by the scheme, which offered the best

prospects of a satisfactory realisation of the invest-

ment.—(Feb. 21.)

The Dyestuffs (Import Begulation) Act.

In reply to Major Barnes and Waterson,
Sir P. Lloyd Greame said that no decision had been

made to restrict the importation of goods under

the Dyestuffs Act to those for which the applicant

had a definite order, but it would facilitate the

granting of licences if it were clear that the dye-

stuffs were ordered for persons who required them,

A complete list of commodities covered by the Act

would be available shortly, and information as to

the quantities of dyestuffs and other products

licens^ under the Act would be published

periodically; no useful purpose would be served by

publishing a list of the firms that had received

licences. The refusal to grant an import licence

for 2 cwt. of salicvlic acid (B.P.) for pharmaceutical

purposes would be reconsidered if the applicants

could satisfy the Dyestuffs Advisory Licensing Com-
mittee that the consignment was of B.P, quality,

and intended solely for medicinal use, and if they

would undertake to prove later that it had been so

used.—(Feb. 21.)

Food Values.

Dr. Addison informed Capt. Elliott that the pub-

lication of a pamphlet giving information on the

dietetic values of foods was being considered, and

certain researches relating thereto were being con-

ducted in collal^ration with the Medical Besearch

Council.—(Feb. 25.)

»

Imports of Gas Mantles.

In a written reply to Sir J. Norton^riffiths, Sir

R. Horne stated that 46,938 gross (value £101,973)

of incandescent gas mantles was imported during

the six months ended January 81, 1921, and that

this quantity was small compared with tnat in pre-

war years. He was aware of the difficulties ex-

{^rienc^ by the British industry through lack of

orders.—(Feb. 28.)
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Foreisn Compttition in the Cod Trade.

Answering Lieut.-Col. Sir F. Hall, Mr. Bridge-

jnan said that the United States exported 478,000

tons of coal to Europe in the year ended June, 1913,

and 13,383,000 t. in the calendar year 1920; the

coal exported from Australia to Europe was 100 t.

in 1913 and 113,000 t. in 1920. The British output

of coal during the last six weeks of 1920 seemed to

show that a further 13 million tons might have been

produced during the year without employing addi-

tional labour.—(Feb. 28.)

Sugar Industry (Foreign Competition.)

Mr. Chamherfain, in a written reply to Capt.

Bowyer, said that all restrictions on the import of

sugM were removed on B’ebuary 26, after full dis-

cussion with the refiners. Apprehensions regarding

the effect on the sugar industry of competition from

countries enjoying cheaper labour and a favourable

exchange were premature, but no statement as to

future legislation could be made—(March 1.)

The Key Industries Bill.

Sir P. Lloyd Greame, replying for the Prime

Minister to Mr. Terrell, announced that the above

Bill would be introduced and proceeded with im-

mediately after Easter.—(March 9.)

REPORTS.

Genbeal Repoet on the Industrial and Economic

Situation op Norway in December, 1920. By
C. L. Paus, Commercial Secretary to H.M.
Legation, Christiania. Department of Over-

seas Trade. Pp. 75. London: S.M. Stationery

Office. 1921. tCmd. 1145. 9<1.]

The previous report on Norway (c/. J., 19^,

364 b), which covered the war-period down to the

end of 1919, has now been supplemented by a

general report for the year 1920.

Norway, like other ii3ition.a which knew pros-

perity during the war, has now become engulfed m
the world-wide depression. The

which were apparent in the early months of 192U

disappeared quickly, and the slump which followed

has gradually extended to nearly every branch ot

industry and commerce; labour problem^ social

unrest, financial stringency, and an abnormal

exchange, all contribute to the general depression.

The balance of trade is very adverse, and much

capital is locked up in stocks. German exporters,

favoured by the conditions of exchange, can now

undersell all competitors, and are in fact offering

their goods, including drugs and chemicals, at very

low prices for prompt delivery.
_

Several large

German firms have opened offices in Chnsti^ia.

The market for heavy chemicals was (in lum-
ber) very uncertain, and owing to the curtailment

of production by the pulp and paper mills, demand

was practically non-existent. America sent con-

siderable supplies during the year, and at the cliTO

Germany was offering cheap goods to an already

gutted market. Many of the factories erwted at

great expense during the war cannot pay dividends

on the invested capital, and with few exceptions

production has been greatly curtailed. The uarbide

industry has suffered friKU the shortage and hign

price of imported anthracite; two factOTies have

closed down and the rest are working at 30—40 per

cent, of their capacity. The ferr^ilicon works

are in a still worse position, and the demand tor

aluminium and refined zinc, which was good in

the early part of the year, has diminished.

Mining has been hampered by dear labour and

fuel, hi^ freights, and difficulty in obtaining pay-

ment from Germany. Production of iron ore has

ceased, and pyrites mining is very restricted; it

does not pay now to extract the copper from cupre-

ous pyrites owing to the low price of the metal.

Nickel, chromium, and molybdenite mines remained

closed throughout the year. In the paper^making
industry, Finnish and German competition

_

is

being felt
;
the boom which prevailed at the begin-

ning of the year has passed, demand is negligible,

and the mills have cut down their production to

one-third or less. Exceptionally, the margarine

industry has escaped the prevailing depression;

demand is described as normal, but profits, owing
to competition, will be small. Soap-makers, too,

have been busy, and as they are independent of

imported oils, they can undersell foreign manufac-

turers. The nitrate factories controlled by the

Norwegian Hydro-electric Nitrogen Co. and the

Cellulose and Mechanical Pulp Mills are reported

to have been fully occupied throughout the year

and to have sold their output some months ahead;

it is, however, anticipated that prices will fall.

Report op the Departmental Committee on Con-
trol OP Certain Therapeutic Substances.
Ministry of Health. Pp. 13. H.M. Stationery

Office. 1920. [Cmd. 1156. 2d.]

This Committee was appointed by the Minister of

Health in April, 1920, “to consider and advise

upon the legislative and administrative measures

to be taken for the effective control of the quality

and authenticity of such therapeutic substances

offered for sale to the public as cannot be tested

adequately by direct chemical means.” The sub-

stances referred to are classified as follows:—A.

Such products as vaccines, sera, toxins and anti-

toxins; B. Synthetic chemicals, such as salvarsan

and ite analogues
;
and C. Galenical and other pe-

parations administered through the mouth, such as

digitalis, strophanthus, squill, ergot, etc. Sub-

stances in A and B are not included in the British

Pharmacopoeia; the standardisation of those in A
is left at present entirely to the manufacturer, but

those in B are subject to a measure of Government

control, e.g., the Board of Trade issues licences for

the manufacture of salvarsan, attached to which pe
conditions relating to inaximum prices and testing

by the Medical Research Council. Most of the

substances in C are included in the B,_P., but it is

held by many that the standards therein prescribed

are inadequate.

The recommendations of the Committee include

the following;—Therapeutic substances which can-

not be tested adequately by chemical means should

be subject to supervision and control; the contarol-

ling authority to be the Committee of the Privy

Council appointed under the Ministry of Health

Act, 1919, assisted by an advisory committee. A
central laboratory should be established under the

Medical Research Council for preparing standards,

conducting research, and testing sainples taken

from manufacturers’ stocks or bought in the open

market. Manufacturers should be license^ and

their plant, premises and processes insp^ted, but

in the case of substances m B and C, inspection

should be confined to the records and methods of

biological testing, and, when necessary, to the fill-

ing and sealing of the containers. Similar restric-

tions should apply to products made abroad. Im-

ported goods must fulfil the same conditions as to

purity, etc., as home-manufactured goods: they

should bear an approved form of label, and come

under Section 42 of the Customs Consolidated Act

1 of 1876. Fresh legislation would ho necessary to

give effect to these recommendations.
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OFFICIAL TRADE INTELUGENCE.

(From the Board 0/ Trade Journal for February 24
and March 3.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at

the Department of Overseas Trade (Development
and Intelligence), 35, Old Queen Street, London,
S.W. 1, from firms, agents, or individuals who
desire to represent TJ.K. manufacturers or ex-
porters of the goods specified. British firms may
obtain the names and addresses of the persons or
firms referred to by applying to the Department
and quoting the specific reference number :

—

liocality of

Firm or .^ent.
BCaterUJs. Reference

. number

Sooth Africa Glassware, paper 273
•• Druggists’ sundries, disinlectants.

fertilisers 27*

Denmark .

.

Paint, vamifih, crockery .

.

250
Non-ferroug metals, iron tubet* . 277

France Industrial chemicals, drugs 279

Italy
Drugs 280
Heavy chemicals, copper sulphate,

caustic soda, soda crystaiq*
fertillaers, oUa, fats 281

Eomanla .

.

Chemicals, non-ferraua metals * ‘

282
Sugar, olive oil. soap 283

Spain Ifon-ferroug meta 284
Sweden .

.

Paint 2Sd
United SUtea .

,

!^w materials for paint manu-

Heziao
facture. dyes for textilea 289

Black and galvanised pipes, corru-
gat«d rooftog, wall and floor

Argentina
tiles, sanitary ware 266

lubricating oils and greases 292
£arthenware 293

TARIFF, CUSTOMS. EXCISE.
Belgium.—Beet syrup may now be exported

within limits to be fixed by the Ministry of In-
dustry, Labour and Supplies.

British Guiana.—A copy of the new Preferential
Customs Tariff may be seen at the Department.
Among the articles that are admitted at half rates
under the British Preferential Tariff are certain
kinds of iron and stwl, common soap, fertilisers,

vermin killers, insecticides, and patent medicines
containing not more than 50% of proof spirit.

British Hondurai.—It is proposed to reduce the
export duty on all alcoholic beverages to 5 per cent
ad valorem.

British India.—The tariff valuations of exported
raw hides and skins have been revised with effect
from February 5.

Chile.—It is proposed to exempt from increased
customs duties condensed and dried milk, cocoa,
sugar, petrol, and oils.

Denmark.—Import prohibitions have been re-
moved from nitric, oxalic, and sulphuric acids,
nitrat^, chlorates, oxalates, perchlorates, glycerin,
carbolic acid, aniline benzene, toluene, naph-
thalene, qymol, sulphur, phosphorus, iodine, mer-
cury, sodium, potassium, aluminium powder, cal-
cium phosphide, antimony sulphide, lead dioxide,
and manganese dioxide.

Export prohibitions have been withdrawn from
petroleum, benzine, fuel oil, and chocolate.

Egypt.—The prohibition of the import of sugar
is extended to February 1, 1922.

Finland.—^All exports except grain and sugar are
now entirely free from licence.
Among tlie articles the import of which is pro-

hibited except under licence are meat extracte,
cocoa powder, chocolate, sugar, molasses, eluoose.

honey, saffron, vanilla, vanillin, mineral waters
silk, certain papers and papM manufactures’
certain leather wares, many metal wares (except
platinum wares for scientific <xr technical use)
certain wares of porcelain, earthenware and glass’
toilet soap, certain essences, and essential oils.

’

Franee.—Until further notice the export is per-
mitted, without special authorisation of organic
and chemical fertilisers, ammonium sulphate
nitrates of lime ' and soda, dephosphorisation slag’
superphosphate of lime, calcium cyanamide, and
undressed hides and skins.

Recent customs decisions affect the classification
of, inter alia, anodes of molybdenum, artificial
slates or tiles of asbestos and cement, cardboard cut
for packing margarine, pneumatic tyres for side-
cars, anti-friction fibres of lead impregnated with
plumbago, alloys of magnesium and other common
metals, artificial dolomite, lanolin, nickel, and
residues of vegetable oils produced in the manu-
facture of edible fats.

France and Algeria.—The prohibition of the
export of and the export duty on smrit of tur-
pentine have been withdrawn as from February 12.

French West Africa.—“ Coefficients of Increase ”

have been established on certain imports and ex-
ports, including kola nuts, sugar, alcohol, salt,

silver, matches, groundnuts, palm kernels, palm
oil, and gum arabic.

Germany.—The import of raw cocoa, tallow,
certain oil fruits, and oil-seeds is permit!^ with-
out licence.

The import and export of sulphur are permitted
without licence as from February 23.

Gold Coaet.—The new schedule of import duties
came into force on January 22. Among the articles
affected are alcoholic beverages, candles, cement,
lard, lard compound, lead, matches, mineral oil,

soap, and sugar. Drugs and medicinal prepara-
tions recognised by the B.P. and mineral fuel oil

are admitted free of duty.

Bungarj/.—Among the articles on which the
customs duties are temporarily suspended are
sugar, molasses, colza seed, rape seed, butter, lard,
goose fat, margarine, fish oil, seal oil, animal and
vegetable tallow, palm oil, palm kernel oil, coconut
oil, pyrites, mineral oils, lignite and schist tars,
and crude lead and zinc.

Italy.—The import of crude and refined mineral
oils is free from restriction, but the “sales” tax
is to be maintained.
The surcharge on customs duties when paid in

paper currency is fixed at 300 per cent, as from
February 15.

Latvia.—^Recent customs decisions affect linseed,
coconut oil, edible vegetable oils, margarine, cocoa
butter, and carborundum wheels.

New Zealand.—Gelatinised pigmented paper to
be sensitised before use with a solution of potas-
sium dichromate may be imported duty free under
the British Preferential Tariff.

PoZand.—Among the articles on which the im-
port duty is suspended until April 1 are condensed
and dried milk, margarine, fertilisers, train oil,

graphite, ammonium nitrate and sulphate,
Glauber’s salt, sulphuric, nitric, and hydrochloric
acids, dye-earths, pig iron, antimony, copper
ingots, lead blocks and ingots, certain kinds of

paper, and cotton wool.

The customs duty has been reduced on, inter
(dia, sugar, olein, textile leather, asbestos, ammo-
niacal soda, soda crystals, sodium sulphide and
hydrosulphite, nitro- and amino-aromatic com-
pounds, naphtho- and sulpho-derivatives, ether,
certain metals and metal manufactures, and wood
pulp. On all other goods the " agio ” has been
rai^ to 1900 per cent.
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3Jm»o»iia.*“Export duties have been removed
from carbide, carbon disulphide, calcium hypo-
chlorite and ohloride, and gypsum.
SerMroatSlovene State .—The import of sugar

is free from all restrictions but is subject to a
“ monopoly ” tax of 200 dinars per 100 kg., in

addition to other taxes.

Tunis.—A general sanction has been given fw the

export of 2250 metric tons of olive oil to foreign

countries.

COMPANY NEWS.

ANGiiO-PEHSUN Oil Co., Ltd.—A special resolu-

tion was passed at an extraordinary meeting held

on February 22 authorising, inter alia, (1) the con-

version of the existing 6 per cent, cumulative
participating preference shares into 8 per tent,

cumulative non-participating first preference

shares
; (2) the repayment of capital to the holders

thereof, in the event of liquidation, in priority to

other issues, plus a minimum of 10 per cent.
; (3)

further issue of shares up to a maximum of

£10,000,000. Sir Charles Greenway explained that

the new capital was required to carry out the com-
pany’s extensive programme of development. Net
profits, which for the year ended March 31, 1920,

amounted to £2,811,615, would not be less than

£4,000,000 for the year ending on March 31 next.

The company was particularly fortunate in possess-

ing very productive wells worked at an extra-

ordinarily low cost, and oil which contained an un-

usualiy high proportion of benzine and kerosene.

Bradfobd Dtebs' AsaocunoN, Ltd.—The
address of Sir Milton 8. Sharp, delivered at the

ordinary general meeting held on February 28, was
devoted to a discussion of the general industrial

situation and suggestions for improving it. The
dyeing industry is most seriously affected by the

great cost of coal, and the difficulties of the textile

trade in this country are very much CTeater than
in America because some 75 per cent, ofour produc-

tion is for export and the present state of the ex-

changes almost excludes the possibility of foreign

trade; in the United States the ratio of exports to

production is relatively very small. The profits

of the Association for 1920 were slightly higher than

for 1919, but owing to the necessity of meeting the

depreciation in the company’s investments, mainly

Government securities, the total dividend for the

year, 20 per cent., is 2i per cent, less than that paid

last year.

Leveb Bbos., Ltd.—At an extraordinary meeting
held at Liverpool on February 28 it was resolved to

create £15,000,000 of redeemable first mortgage
debenture stock, and to make an immediate public

issue of £4,000,000 of such stock. After referring

to the impossihility of raising money at the present

time by issuing shares, Lord Leverhulme said that

during last year the company had purchased ordi-

nary shares in the Niger Co., J. J. Crosfield and
Sons, W. Gossage and Sons, Prices’ Patent Candle
Co.

,
and John Knight, and, with the exception of the

shares in the Niger Co., the company had realised

at a profit all the stock taken over from the others.

The financial assistance given to many of the

associated companies made heavy calls on the com-
pany’s resources, and money was also needed for

the ordinary conduct of the business. The soap

trade was suffering leas from the prevailing de-

pression than many other trade^ but all new
development work had been stopped, and until the

debentures were cleared or greatly reduced the

directqps would not enter upon any new under-
taking or acquire further capital.

ftSs

CouBTAULDs, LiD.—The directors’ report states
that the year 1920 was one of extraordinary vicissi-

tudes: during the greater part of it business
exceeded all records and the company’s productive
capacity was strained to the utmost, but towards
the end this situation was reversed and production
had to be restricted. In particular the textile

department was serieusly affected hy the importa-
tion of foreign silk goods. Curing the year the
share capital of the company was raised from 4 to
12 millions sterling by the capitalisation of the
reserve account. Profits, after deducting all ex-
penses and taxes, amounted to £1,804,796, which
compares with £2,280,861 in 1919 and £1,184,938
in 1918. Dividends for 1920 total 121 per cent.,

free of tax, on the new capital, which is equivalent
to 361 per cent, on the capital as in 1919, when the
distribution was 30 per cent.

;
£200,000 is placed to

reserves, against £999,993, and £383,874 is carried
forward, compared with £229,077 brought in. The
present value of the company’s holding in the
Viscose Co. is stated to exceed the valuation placed
upon it in the balance-sheet. The course of busi-
ness in America in 1920 was similar to that in this
country, but improvement has recently set in.

G0VE&I1MEMT ORDE&S AND NOTlCESe

Pbohibixed Expobts.—The Board of Trade
(Licensiog Section) announces that, as from
March I, 1921, lard has been remoTed from Liste A
and B of Prohibited Exports. Also that the
following new headings have been substituted for

existing headings:—
(A) Opium and any preparation thereof contain-

ing not less than 0'2 per cent, of morphine or OT
per cent, of diamorpbine; (A) cocaine and salts

thereof, and any substanoo containing not less than
0*1 per cent, of cocaine; (A) diamorpbine and salts

thereof, and any substance containing not less than
0*1 per cent, of diamorphine; (A) ecgonine and salts

thereof, and any substance containing not less than
0*1 per cent, of ecgonine; (A) morphine and salts

thereof, and any substance containing not less than
0*2 per cent, of morphine.

Projected New Research Associations.—The
Department of Scientific and Industrial Research
notifies that the formation of associations for the
jute and cast-iron industries has been approved,
and that the memoranda and articles of association

for two others dealing respectively with aircraft

and liquid fuels for oilvengines are under con-
sideration.

Committee on Patents.—The Lord President of

the Council has appointed an Inter-Departmental
Committee on Patents (1) to oonsider the methods
of dealing with inventions made by workers aided

or maintained from public funds, whether such
workers be engaged (a) as research workers, or (b)

in some other technical capacity, so as to give a
fair reward to the inventor and thus encourage
further effort to secure the utilisation in industry
of suitable inventions and to protect the national

interest; and (2) to outline a course of procedure

in respect of inventions arising out of State-aided

or supported work, which shall further these aims
and be suitable for adoption by all Government
D^artments concerned.

The sixteen members of the Committee include

Mr. Kenneth Lee (chairman), Dr. H. H. Dale (Head
of the Department of Biochemistry and Pharmaco-
logy, Medical Research Council), Sir Frank Heath,
and the Hon. Sir Charles A. Parsons. The secretary

is Mr. A. Abbott (16 and 18, Old Queen St., S.W. 1).
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TRADE NOTES.

BEITISH.
Ceylon In 1919.—In spite of difBcnlties due to

freight and rise in exchange, there was a general

revival of trade in 1919. The imports, of which the

U.K. supplied about 14 per cent, and British India

and Burma over 54 per cent., rose in value from

£11,847,784 in 1918 to £15,954,915 in 1919 {the

value of the rupee being taken at Is. 4d.). The most

notable increases were in fertilisers, metals and

metal-ware, and cement
;
of the last-named the U.K.

supplied 173,119 cwt. and Japan, a keen competitor,

126,913 cwt. Exports, valued at £24,470,319, rose

considerably, the chief increases being in tea,

rubber, desiccated coconuts (five times the value

of the export in 1918), copra, and coconut oil; the

United Kingdom took over 42 per cent, and the

U.S.A. over 33 per cent, (nearly double the per-

centage in 1918). The increase in the export of

rubber, from 21,079 tons in 1918 to 44,818 t. in

1919, was partly dne to stocks accumulated in 1918

owing to freight restrictions. The export of cacao

decreased from 79,025 cwt. in 1918 to 54,742 cwt. in

1919, but that of cardamoms rose by nearly 50 per

cent, to 561,244 lb.

In the mineral industry, there was a very sharp

decline in the production of salt, the output of

319,463 cwt. comparing with 1,186,524 cwt. in the

record year 1918, and representing only about half

the annual consumption. Graphite mining has

steadily declined since 1917, and_ is now at a very

low ebb; SO mines were working in 1919, compared

with nearly 1300 in 1917, and the exports have

decreased from over 33,000 t. in 1916 to 6671 t. in

1919. TTie position is view^ with anxiety, as the

present slump, unlike previous slumps, is due not

to lack of demand for graphite, but to supplira

being obtained elsewhere. The few mines now work-

ing are producing more than the requirements,

thereby adding to the existing large stocks. The

attempt to revive mica mining failed, as the d^
posits are too small for profitable working, although

some amber mica fetched good prices. The produc-

tion of monazite sand on a small scale was con-

tinued at Indnruwa. Materials suitable for the

manufacture of Portland cement were discovers

near Jaffna, and it was hoped that a cement works

mi^t be establish^. Sub-committees of the Indus-

tries Oommission inquired into the production of

hydro-electric power, for which favourable con-

ditions are said to exist, and into glass, soap,

tanning, vegetable-oil and other industries.—;46oJ.

Bep.—Ann., No. 1049, Nov., 1920; U.S. Com. Hep.,

Jan. 12, 1921.) .

Egyptian Imports of Heavy Chemicals.—Practically

all the heavy chemicals imported into Egypt arc

supplied by the United Kingdom, with the excep-

tion of zinc oxide, which ie obtained mainly from

Belgium. The imports of heary chemicals ^nng
the first eight months of 1920 comprised:—Pota^

sium and sodium bichromate, 202 long tons ;
nitrate

of soda, 55,500 t.
;
sal ammoniac 198 t. ;

zinc oxide,

396 t. ;
caustic soda, 1500 t.

;
soda crystal and s^a

ash 70 t. ;
due, 88 t. The caustic soda imported

included 33 t. from the United States which was

the only item of any importance supplied by that

country.—(U.jS. Com. Nep., Feb. 1, 1921.)

FOREIGN
The CcBuIoM Trade #1 Slam.—Celluloid goods are

not manufactured in Siam, and the imports have

been comparatively small during the past four

years. The trade is practically in t^ hands of

Japanese manufacturers who supplied 90 per cent,

of the importsin 1919—1920, compared with 1'6 and

1-4 per cent, from the United Kingdom and the

United States, respectively.

—

(P.8. Com. Sep.,

Dee. 81, 1921.)

Botch Trad* la OOs ud Fats la U2t.—During the
past year Dutch interests have acquired large hold-
ings in German and Austrian margarine under-
takings, so that in the future Hcdland is likely to
become a clearing house for Central Europe iu

these trades. Although the high exchange value of

the American dollar told against American exports
and favoured those from Argentina, the United
States nevertheless supplied four-fifths of the Dutch
imports of lard nearly all the neutral lard, about
three-fourths oi all other animal fats, 93 per cent,

of the raw margarine, and 45 per cent, of the
cottonseed oil. Difficulty was experienced in ob-

taining extra^juality oleo oil from the United
States. Germany took 37 per cent., and Great
Britain 50 per cent, of the margarine exported, and
55 and 25 per cent., respectively, of the coconut oil.

—(U.S. Com. Sep., Jan. 26, 1921.)

Credit Organiutlon In the German Nitrogen Indnsliy.

—In order to encourage the purchase of nitrogenous

fertilisers, the fertiliser manufacturing groups are

now forming large credit organisations. It is

understood that a kind of Guarantee Institute in

the form of a Stickstoff-Kredit G.m.b.H. will be

founded, with an original capital of 500 million

marks, in which shares will be taken by the

Nitrogen Syndicate and by the various associations

of manufacturers, e.ff., toe Deutsche Ammoniak-
Verkanfs-Vereinigung, Bochum, the Economic
Federation of German Gasworks, the Upper Silesian

Coke Works, and the two firms which manufacture

synthetic nitrogen products, viz., the Badi^e
Anilin- und Soda-fabrik and the Bayerische Stick-

stoff-werke A.-G.
It is intended to induce farmers to purchase and

accept delivery of nitrogen fertilisers in the early

spring instead of in the late autumn, the Nitrogen

Syndicate demanding only one-half of the purohase

price on delivery, the rest to he paid by bills of

exchange, which will first become due when the

farmer receives the profit from his harvest. By
this means no interest on the bills of exchange will

be required from the nitrogen consumer for several

months, and for the rest of the period he will be

charged only a low rate of interest.—(Bd. of Trade

J., Mar. 3, 1921.)

Nicaragua in 1918 and 1919.—Nicaragua, the

largest of the Central American Republics, has an

area of 49,200 sq. miles and a population of over

500,000. It has immense hut largely undeveloped

resources, including minerals (of which gold only

has been worked), mahogany, dyewoods, cabinet

woods, and vast stretches of uncultivated agricul-

tural land. The production of gold, sugar, cacao,

and tobacco constitute the chief industries
;
small

amounts of soap, leather, etc., are manufactured,

but only for local needs. The imports in 1918

amounted in value to £1,185,960, sud included:

Cement, £4738; chemicals, drugs and medicines,

£52,115; paper and manufactures of, £26,G7;

petroleum, £30,459. The exports, worth £1,550,988,

included; Cacao, £9934; coconuts, £5460; dyewood

and dyes, £2048; gold, £249,811; hides and skins,

£63,286; rubber, £8523; sugar, £148,415; and

silver, £45,328. ,

In 1919 the imports were yalned at £1,582,530, or

which 84 per cent, came from the United States

and 9 per cent, from Great Britain; they in-

cluded : —Chemicals, drugs and medicines, £89,637;

cement, £6923; vegetable fibres, and manufact^
of, £66,576; paper and manufactures of £31,(OT:

petroleum, £26,087. The exports, worth £2,;^1,|®4.

comprised;—Cacao, £6296; cooonute £10,372,

gold, £299,190; hides and skins, £83,748; lard,

£5524; rubber, £17,181; sugar, 3847 metnc tons,

£123,759; and silver, £63,604 ; 62 per cent, of the

exports went to the UniW ft^, K to

and 4 to Great Britain.—(U.S. Com. Sep., Suppl.,

July 13, Dec. 31, 1920.)
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theoretical and practical
instruction in organic chemistry.

^ T*xt-Book or Obqanic Chemistet. By A. P.

HoLLEKAN. Fifth English edition, edited and
completely revised by H. Jauteson Waleeb
ond 0. E. Mott. Pp. XTiii-h642. (New York;

John WUey and Sons Inc.; London: Chapman
and Sail, Ltd. 1920.) Price 18i. 6d. net.

Iabobatobt Mantjai of Ohganio Ckekisiby. By
Habet L. Fisheb. Pp. 331. (J. Wiley and

Sons, and Chapman and Hall. 1920.) Price

12s. 6d. net.

The continuous growth of organic chemistry in-

duces in many minds a feeling of repletion which

occasionally finds utterance in a protest against the

addition of further organic compounds to an

already enormous list. It is sometimes pointed

out that many of these substances appear to

have no significance in a general purview of the

sul^ct and are often only of passing interest even

to the workers who synthesise them with so much
persistent industry Yet, on the other hand, there

are several classical instances of organic compounds

buried in neglected comers of “Beilstein” which

in the long run have proved to be substances of

great practical or theoretical iinportance.

The aromatic arsenical derivative, atoxyl, is one

example of these chemical “ Cinderellas,” and tri-

ca-dipyridyl ferrous bromide, utlised by Werner in

demonstrating the asymmetric iron atom, is

another.

It cannot, however, be denied that the existence

of this prodigious total of organic compounds im-

poses a great responsibility on those who compile a

students’ manual of organic chemistry, where the

object in view is a concise and comprehensible pre-

sentation of the general principles of the science

illustrated by a judicious selection of characteristic

types of organic derivatives. The skill of the com-

piler is to M gaug^ by his choice of representative

examples and by his inclusion within a reasonable

compass of adequate references to all the chief

divisions of the subject.

That Professor Holleman’s well-known text-book

has fully met this acid test is sufficiently attested

by the fact that the work under review is the fifth

English addition, and that 33 editions have

appeared in other languages. One characteristic

of this revised edition is the inclusion of a large

number of data dealing with physiOTl methods of de-

termining the molecular complexity and constitu-

tion of organic compounds or of studying the cqi^

ditions under which these substances interact with

one another and with inorganic reagents.

The aliphatic compounds receive ad^uate tre^
ment, but possibly some compression mi^t be made
in this section in order to allow a little more spare

for the discussion of aromatic derivatives. The

three diaminobenzenes are aromatic bases of out-

standing importance, hut there is only one brief

reference to ortho-phenylenediamine (p._479) and no

mention of the interaction of the diamine and

nitrous acid. Yet since the production of an orth^

diazoimine is the simplest way of determining the

constitution of an aromatic compiound containing

two contiguous amino-groups, this reaction is of

general interest.

In an account of the forraation_ of the tn’P

hydroxides from crystal violet by addition of alkali

(p. 645) the explanation is obscured by faulty

terminology. The first product, a quaternary am-

monium hydroxide, is the true colour base, and this

designation should not be given to an isomeric

colourless substance which is not merely a base but a

carbinol. On the whole, however, the nomenclature,

which has been carefully edited by the translators,

conforms to the system adopted by the Chemical
Society, a concordance likely to be of the greatest

help to English students. The increasing difficulty

of separating completely the descriptions of open-
chain and cyclic compounds is exemplified by the in-

clusion of geraniol among the unsaturated aldehydes
and ketones (p. 177), whereas it seems preferable

to place this aldehyde among the terpenes (p. 525).

The formula for jS-naphthaquinone, which was cor-

rect in the last edition, has now become distorted

(p. 668), but otherwise the treatise is remarkably
free from typographical errors. The work, which
has been thoroughly brought up to date, is to be
recmmended stron^y as an unerring guide to

modern organic chemistry.

Although “organic preps.’’ are for many
students the most attractive section of practical

chemistry, it is doubtful whether they inculcate

sufficiently those habits of tidiness, accuracy, and
practical dexterity which are the beet foundation of

a training in the laboratory arts. When carri^
out in a casual and thoughtless manner, organic

preparations become merely a hedonistic

pastime without the mental and moral training

gained in a course of chemical analysis. This

danger has evidently been in the mind of Dr. H. L.

Fisher in devising his eonrse of laboratory experi-

ments in organic chemistry, for he lays great stress

on the accurate determination of carbon, hydrogen,

and nitrogen in organic compounds. The author

traces the gradual evolution of these methods of

organic analysis, to which he has added important

developraeiitfi. He favours the use of an electrically

heated furnace both for carbon and hydrogen esti-

mations and for the determination of nitrogen. His

employment of alumina as the absorbent for water

in place of calcium chloride or concentrated sul-

phuric acid is an improvement likely to come into

general use. These descriptions of the analytical

processes occupy about one-third of the book, and

attention paid to these very; practical details will

certainly conduce to success in organic estimations.

The remainder of the treatise is devoted to labora-

tory experiments, including the preparation of a

typical scries of organic compounds, exercises on

distillation, and precise determinations of melting

and boiling points. The “ quizzes ” which form

such a characteristic feature of American teaching

are very much in evidence at the end of each ex-

periment. The student who tries conseientiously to

answer all these searching questions will, by the end

of the course, have gathered a very considerable

fund of information regarding the nature and be-

haviour of organic substances. 'The book includes

many references to original literature and to other

textebooks. Certain of the exercises suggested are

somewhat off the beaten track, such as the hydro-

lysis of butter, the preparation of lecithin ami

1-menthone, and several typical syntheses in the

camphor aeries. These innovations are a welcome

change from the more stereotyped preparations and

lend additional interest to an original and inspiring

manual of practical chemistry.

Toe Testing of Dtestuees in the Labokatobt. By

O. M. Whittaker. Pp. 100. (^London: Key-

wood and Co., Ltd. 1921.) Price 12s. fid. net.

Although there were already numerous text-books

on dyeing in existence, there has not previously

been a treatise dealing with the snbiect so

thoroughly from the point of view of the laboratory

dyer. This hook will undoubtedly be of great value

to those engaged in experimental dyeing on a

laboratory scale, and also to those who have to inter-

pret the results obtained in the laboratory.

The first chapter deals in an excellent naauiier

with the equipment and functions of a dyeing
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laboratory, and contains a largo amount of in-

formation based on the author's twenty years’ ex-

perience. The next seven chapters deal with the

dyeing of various classes, of dyestuffs in the labora-

tory, and also with the tests to which the dyeings

should be subjected and the results which may
reasonably be expected. The treatment is fairly

full and eminently practical. A useful chapter on
the dyeing of mixed fabrics and a final chapter

containing miscellaneous information follow. A
series of tables and a full index complete the book.

It is unfortunate that more care has not been

given to a revision of the English used in this

book, particularly in view of the critical review of

the author’s previous book (cf. J., 1919, 38, 35 b).

A sentence such as “ Enter the material cold, raise

carefully to boil in half-hour, and dye at the boil

halt-hour ” (p. 11), may be satisfactory in a labora-

tory note-book, but it should not be allowed to

appear in a work of this nature. Again, it is in-

teresting to note that ” The water in the dyebath i

should have had the oxygen taken out of it by add-
;

ing hydrosulphite powder cone ” (p. 63).
j

Another notable point is the failure of the author
j

to use hyphenated words, which leads to the fro-
j

quent occurrence in the text of such words as I

“dyetest.” In other parts of the book, the langu-

age used is certainly forcible, but by no means
elegant. A point of a different character is that

the author fails to emphasise sufficiently the neces-

sity of using a freshly-prepared dye-bath as a

standard in dyeing most of the anthraquinone vat-

colours.

The book is essentially practical, and should be

in the hands of all who wish to be acquainted with

the peculiar technique of the laboratory testing of

dyestuffs.

F. W. Atace.

A SrsxEM or Phtsical Chemistbt. By W. C.

McC. Lewis. Vol. II., Thebmodtnamics.
Third edition. Textbooks of Physical Chem-
istry. Pp. viii.+454. (London: Longmans,

Green and Co. 19120.) Price 15s. net.

The importance of thermodynamics in many
,

branches of industrial chemistry is now admitted;
I

the work of Haber on the synthesis of ammonia is ,

but one of the recent highly successful rraearehee
j

undertaken with an understanding of this branch
;

of physical chemistry. The records of technical I

chemistry contain more than one example of costly

blunders which could have been avoided by an ele- i

mentary knowledge of thermodynamics.
^

1

The applications of thermodynamics to chemistry
j

are so peculiar and specialised that a distinct treat-

ment is necessary; a book written from the en^n-

eering standpoint is of little service to the chemist.

The difficulties of acquiring a knowledge of the

science have been greatly exaggerated and per-

petuated by tradition among chemists. Two
methods of treatment suggest themselves. Either

particular attention is paid to general principles,
^

their meaning and fields of application being con-
j

sidered broadly, or else the fundamental laws and
;

equations are regarded as something to be got over
|

as quickly and painlessly as possible, so that after
|

a little mental leapfrog the far-reaching fields of
j

special applications are entered and the considera-
|

tion of details begun.
, i

Prof. Lewis has perhaps tended to go too lightly
|

over the fundamental parts of the subject. He has i

treated a large mass of detailed applications in
j

some oases less critically than he might with advan-

tage have done. In the lengthy discussion of

Tinker’s contribution to the theory of osmotic pree-

Bure, for example, he might well have pointed out
that the application to intermolecular volumes of

equations dMuced for matter in bulk is outside the

region of legitimate applicatijp of these equations.

In the summary of recent American work on solu-

tions (which is presented without any attempt t«

connect it with the rest of the book), the reader

might have been informed that it is impossible by a

really legitamate use of lliermddynamiM to arrive

from the same set of data at two diametrically

opposite conclusions.

The sections on electrochemistry, affinity, and
Nernst’s heat theorem are the most satisfactory

parte of the book, and these should appeal especi-

ally to te^nical chemists. A fair knowledge of the

calculus is naturally assumed, and all chemists who
are so equipped will find Prof. Lewis’s book both

interesting and useful. Thermodynamics is not of

purely ac^emic interest, as the Haber factories in

Germany eloquently testify.

J. R. Partington.

PUBLICATIONS RECEIVED.
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Corrigendum.—In the issue of February 28,

p. 66 b, under Royal Photogr^hic Society read

“ Dr. L. A. Levy ” in lieu of “ Dr. M. Levy.
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the HABER PROCESS AT OPPAU.

J. E. PARTINGTON.

The synthetic ammonia plant of the Badische
Company comprises two factories ; the Oppau
works, forming practically a continuation of the
parent works at Leverkusen, and the Leuna works
near Merseburg (Halle). Oppau, which is said to

have cost £15,000,000, was commenced in 1913,

with a capacity of 20, tons of ammonia per day;
(luring the war this was increased to 200 tons. The
synthetic nitrogen product macle at Oppau in 1918
are stated to havC been :

—
' Tons JTH,

pet annum- equivalent.

Ammanium nitrate . . . . 10,000 . . 4.250
Sodium nitrate.. .. .. 150,000 .. 26,000
mtrle acid 40,000 . . 10,800
Ammonia l^or* — 40.000

* Bxported to HIkduit for oxidation to nitric add.

The Leuna works was erected since 1916, and has

a capacity of 400 tons of ammonia daily. The com-
bined output of Oppau and Leuna, 210,000 tons of
ammonia per annum, is equivalent to over 800,000
tons of ammonium sulphate or 1,050,000 tons of

sodium nitrate. Importation of the latter hy Ger-
many is no longer necessary. The German Minister
of the Interior reported that Germany in 1916
made, by all processes, 400,000 tons of synthetic
fixed nitrogen. Besides synthetic ammonia other
salts, such as the chloride and nitrate, and mixed
salts for fertilisers, are made at the Haber factories.

The Mwer for both plants is derived from lignite.

That for the Oppau works comes from the Ruhr
district. The fuel is gasified in “ Bamag ” pro-
ducers, 12 ft. by 25 ft., with rotary grates, a little

steam being added to the air. In the Oppau works
(to which the following description applies) the
power plant generates 15,000—16,000 h.p. A row
of 12 gas producers, each consuming M tons of

lignite and yielding 2 million cb. ft. of gas per day,
is built alongside a similar row of water-gas
generators which provide the hydrogen. The latter

use Ruhr oven-coke, are of the Piutech type with-
rotary grates, 16 ft. by 26 ft., gasifying over 30 tons
of coke to 3,000,000 cb. ft. of gas each daily. Some
air is added, and the resulting gas contains about
40% H„ 30% CO, 12% CO. and 18% N.. The water
gas is treats by the Badische process (B.P. 26,770
of 1912; 27,117 of 1912; 124,760 of 1918; U.S.P.
1,115,776 of 1914; 1,200,805 of 1916), in which a
mixture of water-gas and steam is passed over a
catalyst consisting of ferric oxide, with promoters
such as chromium oxide, at a temperature of 400

—

500“ C., when the reaction CO-l-H,OTlCO,-hH,
takes place. The catalyst remains active for two
years. The catalyst plant comprises 24 units in
tw() sections of two rows of 6 to 7 units. Each
unit has two heat-exchangers and one elevated
catalyst chamber; the latftr is 16 ft, by 12 ft.

by 10 ft. deep, with pn oval cover carrying
two 8-in, pipes, and contains two trays of catalyst.
The faeatexchangers are 30 ft. by 15 ft. by 6 ft.,

and the whole apparatus is lagged, so that
the reaction takes place without external heating.
(The addition of a little oxygen or air to the gas has
been described as a means of maintaining the
temperature, a free flame burning in the catalyst
ch^ber.) The gas issuing from the converters (in
which the reaction is conducted at atmospheric
pressure) contains a little carbon monoxide (accord-
to Greenwood, " Industrial Gases,” p. 1^, this
m&y he 2'5%), and must be purified from carbon
dioxide, residual carbon monoxide, and hydrogen
sulphide (from sulphur in the coke).

[Mar. 31,1921.

The purification (B.P. 120,546 of 1914; 9271 of

1914; 120,546 of 1918; F.P. 389,671 of 1916; U.S.P.
I,196,101 of 1916) is carried out by washing out the
carbon dioxide with water under pressure (B.P.
II,878 of 1910; 124,761 of 1918); washing flnffly

with soda (B.P. 15,053 of 1914) is not used. Carbon
monoxide is taken out by washing with ammoniacal
copper solution and hot caustic soda solution under
high pressure (B.P. 1759 of 1912; U.S.P. 1,126,371
of 1915; 1,133,087 of 1915; J. Amer. Chem. Soc.,

1921, 43, 1), which also takes out hydrogen sulphide.

The copper solution contains excess of ammonia (not

less than 6%) to prevent iron being attacked; the
soda solution may contain 25% NaOH, and is

brought in contact with the gas at 260° C. under
200 atm. pressure.

In the purification from carbon dioxide the gas,

carried by a 3 ft. main from the converters, is com-
pressed at 25 atm. and passed to the bases of eight
steel towers, 30 ft. by 4 ft., packed with rings, into

the tops of which water at 25 atm. pressure is in-

jected by circulating pumps. The water issues

charged with carbon dioxide; it is passed through
Pelton' wheels, in which 60 per cent, of the power
is recovered, and the carbon dioxide evolved is col-

lected. It is important that the amount of carbon
dioxide recovered should be more than sufficient to
convert all the ammonia produced into sulphate by
the gypsum process, or into chloride by the
ammonia-soda process. The gas is now passed
through steel bottles which act as spray catchers

to the high-pressure plant. Here it is brought to
200 atm. and delivered to the carbon-monoxide
purifiers.

This plant consists of 16 towers of special steel,

each in one piece, 25—30 ft. high by 2 ft. 6 in.

external diameter, with flanged ends, and packed
with Quttmann balls. In the first eight of these
an ammoniacal copper formate solution is circu-

lated, in the remainder caustic soda (CX)-l-Na()H=
H.COONa). The liquids are circulated by eight
hydraulic pumps of forged steel, 200 h.-p. total, and
the ammoniacal copper solution, which absorbs ten
times its volume of carbon monoxide, is passed down
a 40 ft. tower, where the gas is rdea^ and col-

lected. Spray traps in the form of vertical steel

bottles are placed under these towers. The presence
of O'Ol per cent, of carbon monoxide in the final gas
is said to he injurious.

The purified hydrogen (with some nitrogen from
the air mixed in the water-gas operation) is now
passed to the catalyst plant by a high-pressure
main. The nitrogen content is brought np to the
ratio N, ; 3H, from a Linde plant, and the gas is

dried.

The catalyst plant, in which the mixture is con-
verted into ammonia, consists of fifteen steel bombs,
each comprising two straight flanged sections, each
19'7 ft. long and 31'5 in. internal diameter, the walls
being 7 in. thick. These are bolted together and
the covers are held on by fifteen 4-in. studs. The
walls are perforated at intervals of 1 ft. with J-in.

tapering holes. Inside is a steel liner, making a
gas-tight joint with the ends (U.S.P. 1,188,530 of

1916; D.R.P. 254,571 and 256,296 of 1911), and pro-
bably also a refractory lagging and a support for

the catalyst, the internal diameter of the catalyst

space being 19'75 in. The outer walls are heavBy
lagged, and reach 300—400° C. ;

the catalyst is at
600° C. The tcmjmrature is maintained by heat-
exchangers, consisting of forged steel tubes, 19'7 ft.

long and IS in. exterral diameter, fitted internally
with nests of j-in. steel tubes autogenously welded
’into end-plates. Each catalyst unit (costing 100,000
marks) is mounted vertically with its heat-
exchanger inside a brickwork compartment with
strong iron doors and planking, with a little of the
bomb projecting above. Starting is effe''+‘“l i'’'
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adding oxygen (which does not come into contact

with the catalyst) (D.R.P. 359,870 of 1911) or by

electrical heating (U.S.P. 1,202,995 of 1916). An
iron catalyst with a promoter (possibly molybdenum)
IS used (D.R.P. 265,295 of 1912; U.S.P. 1,188,530 of

1916).

The gas is circulated through the catalyst ;
argon

and methane may accumulate up to several per
cent.

;
10 per cent, of the gas is lost by leakage.

The ammonia is removed from the gas by solution

in water under pressure (D.R.P. 235,421 of 1908;

270,192 of 1912); liquefactiouJU.S.P. 1,202,995 of

1916) is not economical. Three water-injector

pumps are connected with nine sets of absorbers,

each consisting of three water-cooled steel spirals

set vertically, the upper spiral being 60 ft. above
ground. The gas passes down the lowest spiral,

rises to the top of the second spiral and passes down
this; and similarly with the third spiral. Water
flows down all the spirals hy gravity. A solution

containing 25% NH, is obtained. The gas is dried

and sent back to the catalyst system.
The personnel at Oppau comprises 1500 labourers,

3000 mechanics, 350 clerks and 350 chemists. The
fuel requirements (McConnell, J. Ind. Eng. Chem.,
1919, II, 837) are 1750 tons of lignite (4(W for gas
engines, 1000 for steam for hydrogen plant and
350 for power plant) and 500 tons of coke (for

hydrogen) per day. The daily cost of labour is

£2300, of fuel £2300, and working expenses,

interest, etc,, £6700. Tlie progress made since the

laboratory experiments of 1906 to this immense fac-

tory in 1913—a period of only seven years—repre-
sents one of the greatest technical achievements of

all time. Of particular interest is the association

of the synthetic ammonia plant with the ammonia
soda process.

» * «

The only other synthetic-ammonia factory out-

side Germany ie the United States Nitrate Factory
No. 1, at Sheffield, Alabama, erected during the
war. This utilises the modified Haber process of

the General Chemical Co. (U.S.P. 1,141,947—^8 of

1915; B.P. 120,546 of 1918; 124,760—2 of 1918).

The catalyst is prepared by impregnating pumice
with nickel or ferric nitrate, heating to 550® C.,

reducing at this temperature with hydrogen, and
treating with sodium and ammonia gas at 450® C.

Sodamide is formed in the spongy metal, and the

mass acts at 500® C. under 70 atm. (a much lower

pressure than that used in Germany). The plant

was designed to produce 21'5 tons of ammonia daily,

and cost $13,000,000 ;
the synthetic ammonia section

cost 17,000,000, but requires another million for

completion. Three units are installed. The plant

was operated for a short time, but great difficulties

were encountered owing to faulty design, and the

fnctory was closed in the beginning of 1919, about
three months after work began. The process de-

vedoped into a straight blue water-gas make, fol-

lowed by addition of air in the hydrogen converters

for flame combustion to maintain the temperature.
Caustic scrubbing was discarded as giving too much
sediment and ammoniacal cuprous carbonate alone

used at low temperatures. The catailyst furnaces,

which were operated at 100 atm., were similar to

the well-known Badische converters for sulphur tri-

oxide, but much thicker and capable of withstand-

ing pressure. The catalyst was contained in the

internal battery of iron tubes. Self-heating was
not attained (R. S. Tour, J. Ind. Eng. Chem., 1920,

12, 844).

Appointment of Oommitteb under the Dan-
gerous Drugs Act.—The Home Secretary has
appointed a committee of five to oonsider objections
to, and to advise concerning possible modification
of, the draft Regulations issued under the Dan-
gerous Drugs Act.

THE MANUFACTURE OF HAND-
MADE FILTER PAPER.

J. BARCHAM GREEN.
The following brief notes on the manufacture of

hand-made filter paper will be of interest in view of
the circumstances tnat the manufacture was prac-
tically initiated in this country during the war
and that English papers have now to a great extent
replaced the foreign-made papers which were pre-
viously in general use.

The foundation of a good paper is suitable rag;
old muslin curtains have been found to give the best

results for fast filtration, but where strength is

required a strong rag. like beat canvas or old linen

shirts, is often addea. After the rags have been
sorted and cut by hand the dust is shaken out in a

rotary machine made of wire gauze, then buttons

and other foreign matter are picked out, and the

rag is boiled with alkali for 1 to 4 hours. Opinions
differ as to whether alkali should be used, but 2 to

3 lb. per cwt. of dry rag should not be harmful if the

boiling is done without high pressure. The boiled

rag is reduced to pulp in water in a beater provided
with bronze knives fitted on to a solid drum, which
can be lowered until the knives touch a grooved
bronze plate. Paper that filters quickly is obtained
by reducing the proportion of rag to water and in-

creasing the speed of the beating, but much depends
on the skill with which the roll or cylinder is ad-

justed to the grooved plate : when the beating has

been done very quickly the finished sheet will some-
times show the threads of the muslin rag used. The
pulp is usually bleached with chloride of lime, the

excess of which must be completely washed out with

pure water. After beating, the pulp is strained to

remove knots and lumps, run over magnetic separ-

ators to remove any particles of iron that may be

present, mixed with water, and then run into a vat,

either of stone or of iron lined with lead. A layer

of pulp is obtained by dipping a mould covered with
wire gauze into the vat, removing it and allowing

the water to run off; the layer is pressed on to a

felt and a pile of alternate layers of pulp and felt is

put under a hydraulic press. The pressure applied

largely determines the texture of the paper; if it be

too great a hard paper that filters slowly will be

produced. The paper is dried either on a steam-

heated cylinder or by hot air, sorted, and stocked as

sheets or circles. Circles are cut from a wad of

about 100 sheets by means of a steel cutter, and
when large circles of, say, 50 cm. diameter are cut

from a sheet of 50 cm. square, the corners are

wasted if they cannot be sold. This explains why
the price of circles ie apparently out of proportion

to their actual size.

In the manufacture of filter paper particular

attention has to be paid to its purity, strength,

filtering speed, and ash content. To obtain a pure

paper neutral spring water, free from organic

matter and containing little calcium bicarbonate,

must be used. "When ^ting for stren^b the paper
must be wet; the strffigth when dry is often very

different from the strength when wet, especially in

the case of very strong papers intended for use with

a filter pump.
Roughly speaking, the stronger a paper the more

slowly it filters, and to obviate this difficulty the

manufacturer selects a very strong fibre, such as

new linen, and beats it very rapidly to a pulp:

otherwise it becomes slimy (if beaten long enough
it would be converted into hydrooellulose and pro-

duce a sheet of parchment which would be water-

proof). Strength can also be obtained by using

thicker paper, but as this filters slowly some makers
produce a paper with a crinkled surface. Such a

surface cannot be given to hand-made papers, but

a better result is obtained by folding the paper fan-
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wise to produce a fluted surface. The speed of

filtration is ascertained by finding the time re-

quired for pure water to pass through the paper

at a definite temperature. Liquids containing sus-

pended solids, such as barium sulphate, are less

Citable, as mistakes may be made in preparing

them; they must, however, be used in testing the

clarity of the filtrate.

Before the war certain foreign firms sold “ ash-

less " papers having a certain ash content, and their

figures were usually taken as correct
;
but when the

manufacture was started in this country it was

found that the ash content of these papers varied

very greatly and that it was seldom as low as the

figiire stated. English papers, as now made, usually

contain a little less ash than is indicated on the

wrapping. English manufacturers now produce a

large variety of papers among which types can be

found suitable for many special purposes; and the

makers are usually prepared to satisfy individual

requirements. Complaints of bad ([uality often

arise from the use of papers for purposes for which

they are unsuited; they could in most cases be

avoided by careful reference to the manufacturer’s

catalogue before purchasing.

THE MANUFACTURE OF SULPHURIC
ACID IN THE UNITED STATES.

Bulletin 184, recently issued by the U.S. Bureau

of Mines, contains a considerable amount of in-

formation relating to the manufacure of sul-

phuric acid in the States. In 1865 only some 37,500

tons of acid, calculated as 100 per cent., was manu-
factured; in 1880 this had become 265,630 tons,

and in iSOO over one million tons. The table which

follows gives the production for the last six years

before the armistice. It should be noted that all

quantities have been calculated into the equivalent

of 100 per cent, acid, as in the report different ways

of stating the strength are given :
—

Concentrated acid

Year. produced
as 66® B.

Tons.

1913 810.000

1914 720.000

1915 .. 1.180,000

1916 . . 1.930.000

1917 .. 2,100,000

1918 .. 2,400,000

Total production a
etiengths calculated to

100% H.SO«.
Tons.

2,239.030
2.280,000

3.173.800
3.938.000

4.505.000
4,661,300

Towards the end of 1918 the producing capacity

was approximately 6 million tons, about 40 per

cent, of the total being contact acid. Government
and explosive manufacturers’ plants accounted for

about 22 per cent, of the total production, the rest

being fertiliser and general chemical works plante.

When the armistice was signed work was stopped

at once on plant in course of erection designed to

produce some 450,000 tons per annum.
The distribution of the factories is de^ribed by

means of a map, tables and a list of the individual

^’orks, the greater number being in the Eastern

and South-eastern States.

The proportion in which the various industries

'fere using acid in 1918 is shown below :

—

Explosives (military)

do. (domestic)
Fertilksers (superphosphates) .

.

Oil Kflneries
Chemicals, drugs, and ammonium sulphate

Steel pieklinff and galvanising
Tabrtm, textiles, etc ••
Paints, litbopoM, glue, etc

Kstalluiglca), Inmding storage batteries

^eelbmeoni

The normal requirements of the United States are
estimated to be equivalent to about three and a
half million tons of 100 per cent, acid, of which
about one-half is required for superphosphates, so

that a considerable margin of producing capacity
exists.

The influence of the war on the proportions of the
various sources of sulphur as raw material is well

illustrated in the next table:—
PerceatagB of total quantity.

iyi4. 1917. 1918.
Brimstone 2*6 . . 32-6 . . 48 0
Pyrites (Spanisli) 50 0 .. 22-9 .. 7*8

do. (domestic, including coal
brasses and pyrrhotite) 15-8 .. 11-8 .. 12’7

do. (Canadian) .. .. 7-9 .. 6-9 .. 7*5

Zinc ores 13 2 .. 18 1 .. 161
Waste gas from copper smelters . , 10'5 .. 7*7 .. 8*1

100-0 .. lOO’O .. 100-0

Practically all the brimstone was obtained by the
Frasch process of mining from the coastal plain de-

posits of Louisiana and Texas. Owing to the ease
of handling and to the cleaner gas obtained, brim-
stone is considered to be worth 3 to 4 cents more per
unit than a 40 per cent, pyrites if the acid mater
gets nothing for his burnt ore. The price of

Spanish pyrites rose during the war to as much as

30—35 cents per unit, but it has since fallen again,

the quotation in July last being 16 cents. Much
attention has been given to the recovery of pyrites

from waste coal, and it is concluded that the coal

mines of the Eastern States could produce over H
million tons of pyrites per year with an average

content of 40% sulphur.

All the zinc works of Illinois, Indiana, Ohio,

Pennsylvania, and West Virginia are producing

acid, but those of Kansas, Missouri, and Oklahoma
have not yet done so. At the copper works some

very large plants exist, that of the Xenneesec

Copper Co. being capable of producing acid equiva-

lent to over 625 tons (of 100%) per day.

Both the chamber and the contact systems are

described at considerable length, and the following

are tlic chief points noticeable about the American

practice;—Owing to the large use of brimstone,

special devices for burning this material have been

developed, among which may be mentioned the

Tromblee and Paul rotary and the Vesuvius ver-

tical bTirners; Herreshoff and Wedge types of

mechanical fine pyrites roasters seem to be most in

favour, and Hegeler, Spirlet, and Wedge (muffled)

are in use for zinc ores. The Cottrell electrical

precipitator has given satiefactiou both as a dust

eliminator for burner gas and as a condenser for

fumes from acid-concentration plants. Tow'ers con-

structed of acid-proof brick and cement without a

lead casing are. in use, and steel framing is re-

placing wood as a material for supporting the

chambers. Much attention appears to be given to

intermediate towers of various types, and a full de-

scription is given of the “ Anaconda Packed Cell
”

system, in which the chambers are replaced by

towers packed w'ith special tiles.

In metallurgical and other works where the com-

position of the burner gas is likely to vary the

Fairlie system of analytical control is advocated.

Concentration is effected in cascades, Kessler

plants, and in tower systems of local design, such as

the Kalbperry and the Cheraico Concentrators, but

no mention appears to be made of the Gailliard

system. The Mannheim, Badische, Grillo-

Sehroeder, and Tentelew contact systems are all

in use and are described and compared, as are also

the various types of gas-cooling tow’ers, dust filters,

drying and absorbing systems, and the methods of

preparing and revivifying the catalysts.

Comparisons of pre-war and post-war costs of

plant and acid for both chamber and contact systems

are given, and the report concludes with a short

account of the methods of utilising burnt pyrites

and nitre cake.
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SOCIETY OF CHEMICAL INDUSTRY.

ANNUAL MEETING, 1921.

With reference to the cancelled sailing of the b.s.

“Megantio” from Liverpool to Montreal on
August 13, it has been decided to postpone for
another month the choice of the steamship to convey
the presidential party.

The following communication has been received
from the Committee of the Montreal Section:—
Plans are rapidly maturing for the Annual Meet-

ing of the Society to be held in the latter part of
August. A strong committee of the Montreal Sec-
tion is arranging an elaborate programme of great
interest to visiting members, details of which will
be announced later. The Windsor Hotel, eituaW
in the upper heights of the city of Montreal, one
of the beauty spots of the Canadian metropolis, has
been chosen as headquarters. A unique feature
of Montreal is the glimpses it affords of the old
French rigime side by side with examples of the
modern spirit of commercialism, e.g., the historic
Bonrocours Church with its immense statue over-
looking one of the world’s most modern harbours,
where huge grain elevators give evidence of one
of the main sources of the country's wealth. Plans
are being made for an extended trip in Canada
which will provide opportunities to inspect typical
Canadian manufactures and to view the primitive
beauty of forest and stream. As the steamships
plying between England and Montreal touch at
Quebec, a few enjoyable hours may he spent in
rambling round the ancient capital and its environs
so rich in historic interest. It is considered none
too early for members to begin making their plans
with a view to attending what should prove to be
a particularly interesting meeting.

MARCH MEETING OF COUNCIL
At the monthly meeting held on March 11, the

President moved a vote of condolence to the family
of the late Lord Moulton, which was carried unani-
mously^ and the Secretary was asked to attend the
memorial service. Sir William Pope intimated that
the nomination of the president for 1^1-22 would
be considered at the next meeting, also the nomi-
nation of vice-presidents and the election of hon.
treasurer and hon. foreign secretary. Thirty-nine
new members were elected (21 home, 4 colonial, 3
Indian, and 11 foreign), and Mr. John Spiller, an
originid member who has done valuable work for
the Society over a long period of years, was unani-
mously elected an honorary life member.
The Hon. Treasurer reported that the sum of

£13,124 had been received as proceeds of the
realisation of the non-trustee securities of the late
Dr. Messel’s bequest, and it was resolved to invest
the whole of this sum in 5 per cent. War Loan,
1929--47. It was also stated that the Finance Com-
mittra would in due course prepare a statement
showing how the legacy had been dealt with. A
separate account will be kept of the monies derived
from this bequest.
On the report of the Publications Committee, it

was decided to authorise the reprinting and circula-
tion of approved articles from the Review bearing
upon public policy, as occasion required and due re-
gard being paid to expense ; and it was agreed that
the Council, through the Government and Parlia-
mentary Committee, should associate itself with the
Pharmaceutical Society and other interested bodies
in opposing the regulations recently issued under
the Dangerous Drugs Act. The report of the Edin-
burg and East of Scotland Section was presented
to the Council.

CHEMICAL ENGINEERING GROUP.
A conference on “ Waste Waters ” was held at the

Technical College, Huddersfield, on February 24
Dr. H. ,H. Hodgson, wbo presided in the alsence
through illness, of Mr. J. A. ReaveU, commented
upon the importance of the work done by the Society
and the Group in spreading useful knowledge
applicable to the development of industry, and tom-
plimented the Group upon its enterprise in holding
its meetings in various parts of the country instead
of in one locality, as was the practice of many
societies. He then called upon Mr. E. V. Chambers
to read bis paper on “ Plant for the Purification of
Industrial Waste Waters, with Recovery of Useful
By-products.”
The woollen industry yields three classes of

effluent—that from washing the raw wool, that from
scouring yarn and pieces, and the effluent from the
dyeing process. In each case the effluent is passed
through a rotating circular screen to remove fibre

and the subsequent treatment, which is partly
mechanical and partly physical, varies with the
nature of the liquid to be purified . Suspended solids

are eliminated in settling tanks by gravity or cen-

trifugal filters, and colloidal matter is similarly

removed after pre-treatment of the liquor with
alnmi no-ferric or other precipitant. TTie author
then described—first generaJly, then in detail—the
process for purifying the effluent from a woollen

piece-scouring factory, which consiste, briefly, in re-

moving the grease by saponification with alkali,

and then treating the liquor for recovery of soap,

soda, and oil. A typical plant with a capacity of

22,000 galls, a day of strong scouring liquor was
described and illustrated. The next portion of the

paper dealt with the treatment of general effluent te

produce a non-polluting discharge into a stream.

In its broad outlines the scheme is the same as that

mentioned above, but additional factors have to be

taken into account, and labour chargee must be cut

down to a minimum. A good example of the feasi-

bility of conducting effluent treatment as a source of

profit is shown by the recovery of wool grease,

lanolin, and potash from wool scourings; it is esti-

mated that nearly 50,000 tons per annum of wool

fat and about 20,000 tons of potash (reckoned as

carbonate) are available for recovery in this

country. The auccossful Smith-Leach process was

described and also the modern centrifugal method

which yields wool fat of twice the value and at half

the cost of the “ acid ” or chemical process. ,

Details were given and photographs and diagrams

shown of a plant for carrying out the centrifugal

process. The treatment of the pickling liquor ob-

tained in various metal-working factories, e.g.,

wire-drawing works, where it contains about 0 5 per

cent, by weight of free hydrochloric acid and about

20 per cent, of ferrous chloride, consists in adding

enough sulphuric acid to liberate all the combined

chlorine as hydrochloric acid and in obtaining this

by distillation, the iron being reoovered as ferrous

sulphate. The operation of a typical plant was de-

scribed and explained.
Mr. 0. Reynard, of Bradford, said that he had

found that the centrifugal method of extracting

wool fat was very successful from the qualititativo

standpoint, but that he had only been able to rfr

cover about 40 per cent, of the fat instead of 60—fn

per cent., as mentioned by the author. The diffi-

culty probably lay in the existence in the emulsion

of the wool fat in two states of “fineness”; tl'o

coarser was rapidly removed and represented the 40

per cent, extraction, but the finer could not be com-

pletely separated. Mr. Chambers, in his reply to

Mr. Reynard and others, said that the results giTo"

in his paper had mostly been obtained on a com-

mercial scale at works in Huddersfield. T™
“ frothing process had been tried but bad in-

variably led to bacterial decomposition of the wool
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fat unless the air had been sterilised or filtered

l,efore use. The “chum” process had also been

experimented with, but it was only partially success-

ful and far leas effective than the methods described

in the paper. No trouble had yet been experienced

from the presence of arsenic in the acid recovered

from waste pickling liquor (c/. s.), as the design of

tho plant obviated this.

The full report of the meeting will be published in

Volume III of the Proceedings of the Group.

news from the sections.

TORONTO.
“ The Story of Petroleum ” was the subject of

an address delivered by Mr. W. A. P. Schorman,

of the British-American Oil Co., on January 28.

The chairman of the Section, Mr. M. L. Davies, of

the Standard CheraicaJ Co., presided, and there

was a very large attendance of members and

visitors. The address was illustrated by kinemato-

graph pictures showing the activities of the oil

industry from the drilling and shooting of the oil

wells to the distillation processes in the refineries.

Referring to the recent discovery of oil at Fort

Norman in North-West Canada, Mr. Schorman said

that he believed that oil had been found there in

paying quantities, but actual figures were not yet

available. The oil that had been found would flow

freely at a tempmrature well below -60° P. and did

not solidify above -90° P. This was a very valuable

characteristic of the oil, for tho temperature in

that territory often reached -60° F. during the

winter. Another very valuable circumstance was

that the oil yielded over 50 per cent, of the lighter

hydrocarbons, so that when the territory was suffi-

ciently developed a large supply of gasoline should

he secured. The discovery of the oilfield was made
by a Canadian geologist, Mr. Boswell. Mr. C. B.

Parsons, president of the British-American Oil Co.,

spoke optimistically of the development of the oil

industry in Canada, and express^ his belief that

oil would yet be found in other more accessible parts

of the Dominion. The need for developing an oil

industry in Canada w'as very groat.

OTTAWA.
On December 16, 1920, about 40 members of the

Section assembled to see a kinematograph film en-

titled “ The Story of Coal,” kindly lent by the

Sullivan Machinery Co., of Chicago. The film

showed the mining of coal in one of the model min^
in Pennsylvania and many views of plant used in

manufacturing mining machinery.
At a meeting in the Carnegie Library, Ottawa,

on January 13, Mr. E. Stanefield presiding, a dis-

cussion arose on the Bill to be introduced in the

Ontario Legislative dealing with the legal status of

the engineering profession, and it was decided to

convene a meeting of the chemists of Ottawa to

discuss the subject more fully. Dr. R. S. Stevens

then gave an address on “ Vitamins ” in which he
traced the history of the development of this branch
of biochemistry and eummaris^ our present know-
ledge of the subject. Colonel J. T. Janson followed

with an address on the more chemical aspects of

these food factors. Sixty-five members and guests

were present at this meeting, including medical

men and representatives from the University

Women’s Club.
A joint meeting was held with the Engineering

Institute of Canada on February 10, the chair

being taken successively by Lt.-Com. C. P.
Edwards, chairman of the Ottawa Branch of the

Engineering Institute, and Mr. E. Stansfield, chair-

man of the Section. The attendance numbered 65.

Capt. E. M. Dawson read a paper in which he re-

viewed the cement industry and described recent

work on super-cements. He outlined the processes

involved in the manufacture of Portland cement,
dealt more in detail with the methods of testing

raw materials and products, and finally reviewed
the improved methods of making cement involving

the use of what he termed “ cata-cell,” a substance
which is introduced into all super-cements. He
claimed that super-cement is superior in every way
to Portland cement, because it is waterproof and
more durable, owing to the fact that a " cata-cell

”

promotes more complete hydration. A long discus-

sion followed.

LONDON.
A meeting of the London Section was held at

Burlington House on March 7, Mr. Julian L. Baker
presiding. Two papers were presented, the first

of which was by Dr. J. C. Drummond on “ Factors

Influencing the Food Value of Lard and Lard Sub-
stitutes.” It has often been stated that animal
fats contain the fat-.soliible vitamin A, and that
vegetable fate are deficient in this substance; no
such general rule, however, cai, be laid down since

it has not hitherto been identified in lard. Two
causes contribute to the low vitamin content of

lard;—(1) The diet usually given to pigs in this

country is often deficient in vitamin A; and (2)

during the process of lard manufacture much of the

vitamin, if present, is destroyed owing to exposure

of the fat to oxygen at high temperature. If pigs

are fed with a material rich in vitamin, such as

grass or cod-liver oil, not only do they grow much
better, but their fat contains plenty of this im-

portant factor. It would appear that the destruc-

tion of the vitamin is due less to the high tempera-

ture to which the fat is subjected in the subsequent

refinement of the lard than to the action of atmos-

pheric oxygen.
The second paper, entitled " The Stability of

Benzoyl Peroxide,” was read by Dr. R. C. Farmer.

Benzoyl peroxide is of industrial interest as "on

oxidising agent, and has been used for several pur-

poses under the name of “ Lucidol.” It is a power-

ful antiseptic, and has been used for the treatment of

burns and ulcers. It acts as a drier for linseed and

other drying oils, and has been used to a small

extent as an explosive. The substance is unstable

whether it be crude or pure, but immunity against

explosion can be attained by mixing it in the wet

condition with excess of salt and then drying.

NEWCASTLE.
At a joint meeting of the Section with the Cleve-

land Institution of Engineers, held at Middles-

brough on March 7, Mr. C. F. Tidman, in a paper

on “Alcohol from Coke-oven Gas,” described

further experiments which had been carried out at

Skinningrove on the absorption of ethylene by sul-

phuric acid and its conversion into alcohol.

In a brief historical introduction it was Bt.ated

that Hennell had published papers in 1827-28 on

the production of alcohol from ethylene, and that he

therefore deserved to rank with Wohler as the first

to produce an organic compound from inorganic

constituents. A series of laboratory experiments

was described which showed that the ethylene ^was

most rapidly absorbed by sulphuric acid of 95'4% at

about 80° C. with turbulent contact; and it was

deduced that nine towers, each 10 ft. diam. by 80 ft.

high, would be required for the absorption of the

ethylene contained in the coke-oven gas at Skinnin-

grovc, where 800 tons of coal are carbonised daily

;

of these nine towers the volume of six would he

occupied by packing material. In further labora-

tory experiments it was observed that when ethy-

lene and sulphuric acid are shaken in a flask, the

addition of silica increases the absorption by about

5 per cent.; and it was concluded that whether
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absorption towers or mechanical washers be adopted

for large-scale use, it should be possible to remove

7O_g0 per cent, of ethylene from the coke-oven gas

by allowing a contact of 2|—3 minutes between it

and the sulphuric acid. Mr. E. Bury found that

18 per cent, of the sulphuric acid put into circula-

tion was available for ethylene-absorption, i.e.,

that a 95% acid would continue to absorb until its

concentration was reduced to 77%; further work
has shown that the absorption can be carried still

further when a mechanical agitator is used. The
great advantage of a mechanical washer over a

tower-scrubber system is the much smaller size of

the plant required.

The recovery of the alcohol from the reaction

mixture was found to be best effected by distilla-

tion with steam under reduced pressure, the hulk

of the alcohol being obtained as a 15% concentrate.

After rectifying up to 87%, it gave good results

when used as motor fuel. The alcohol obtained by
this method contains various impurities, including

diethylene disulphide and a yellow oil of unknown
composition, the former of which is due to the

action of the hydrogen sulphide present in the coke-

oven gas, and a method of eliminating it has been

worked out which consists in treating the coke-oven

gas with a large excess of sulphur-dioxide solution

on the counter-current system, the excess of dioxide

being removed by subsequent scrubbing with water
and used over again. T^t pure alcohol can be

made from coke-oveu gas is certain, but it has yet

to be done on a commercial scale. By using purified

coke-oven gas and alcohol recovered by distillation

under reduced pressure, it should be possible to

obtain an 80% conversion of the absorbed ethylene,

and by using an acid stronger than 95% it should

be possible to obtain a higher ethylene absorption

than 70%.
Prior to the meeting, at which over 150 were

present, a visit was made to the By-product AVorks

of Messrs. Sadler and Co., Ltd., Middlesbrough.

EDINBURGH AND EAST OF SCOTLAND.

The hon. local secretary’s report on the work of

the session, which was read at the annual meeting
held on March 8, records the holding of six meet-
ings attended by an average of forty members.
Twenty new members joined the Section, twelve

w’ere lost by deaths and resignations, and ten by
transference to other Sections; the total member-
ship to date is 157, The Committee has now lost

the able services of the chairman, Dr. D. S. Jerdan,

who is leaving to take up an appointment in

Brussels, and Dr. A. C. Gumming is also leaving

Edinburgh to engage in chemical manufacturing
work in Liverpool, The thanks of the Commit^
are accorded to the Council of the North British

Branch of the Pharmaceutical Society, and to its

secretary, Mr. J. Rutherford Hill, i^or allowing

the Section to use the Society’s hall for its meetings.

BIRMINGHAM.
A paper on “Colour in Water: Its Nature and

Removal “ was read by Mr. Joseph Race at a meet-
ing held on March 10 at Birmingham University.

Tlw paper was confined to a consideration of brown
peaty waters which are found in various countries.

The properties of these waters were fully described,

and a rimmi was given of the evidence of the col-

loidal nature of the colouring matter, together with
details of experiments illustrating the practical im-
portance of the behaviour of the colloids on the

addition of an electrolyte, such as alum. It was
stated that the effect of alum on coloured waters
had been intensively studied in America, because
the colour in many waters in that country is often
very high and the water consumption is four to five

times that in England. The effect of these causes

on filter design was indicated, study of aJmu
fiocculation has led to the adoption of the “ excess
alum “ method, and this has resulted in consider-

able economies being effected at many plants.

Removal of colour by electrolytic methods was
also discussed and a detailed description was given
of an experimental plant in which aluminium
electrodes were employed. The results showed that
when precipitation is effected in this manner the
amount of aluminium consumed is very much less

than when alum is used
;
also that the alkalinity

and consequently the carbonic acid content, re-

main unchanged. The costs, calculated on a run
of 20,000 gallons, were given, together with analyses

of the various precipitates obtained with both

aluminium and iron electrodes.

An informal dinner for members of the Section

—the first since 1913—was held in the White Horse

Hotel on March 14, and was attended by about

30 members.

MANCHESTER.
The annual supper of the Section was held on

March 10 in the Albion Hotel, Manchester. Mr.

John Allen presided, and about 130 members and
friends were present. On the announcement of

the death of Lord Moulton all present rose in

silence to express their regret. An informal

musical programme occupied a portion of the

evening.

MEETINGS OF OTHER SOCIETIES.

INSTITUTE OP METALS.
The Spring Meeting of the Institute of Metals,

held at the Institution of Mechanical Engineers

on March 9 and 10, was presided over by Sir George
Goodwin and was well attended. The subject of

eeason.eracking in brass was brought forward in a

paper by Messrs. H. Moore, 8. Beckinsale and Miss

Mallinson, who produced evidence, from the

examination of a very large number of cold-worked

articles at Woolwich, in favour of the view that

the cracking is caused by chemical corrosion,

especially by traces of ammonia, acting selectively

on the intercrystalline material. The presence of

initial stress is essential to the development of

season-cracks, and the composition of the alloy is

of secondary importance. The discussion showed

that cracking may sometimes occur in new rods,

especially in winter, under conditions which seem

to exclude the possibility of corrosion, and it was

also pointed out that the phenomena of fire-

cracking and season-cracking are essentially

similar, although the former are almost certainly

not of chemical origin. Fortunately, the liability

to crack is removed by low-temperature annealing,

which is without any softening effect on the metal.

As is usual when this subject arises, a part of the

discussion resolved itself into a duel between the

defenders and the opponents of the hypothesis of

an amorphous intercrystaJline cement. The whole

subject is to be considered at the forthcoming joint

meeting arranged by the Faraday Society. The

same authors also dealt with another form of inter-

crystalline brittleness, produced in copper by the

action of reducing gases. This action is due

entirely to the presence of cuprous oxide, and

copper which has been thoroughly deoxidised is

immune. The addition of a small quantity of zinc

is particularly recommended for this purpose, and

attention is called to the useful properties of an

alloy of copper containing from 2‘5 to 3% of zinc,

which works well hot or cold, and will stand severe

deformation. It casts well, and is not subject to

season-crach:ing.
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prof. 0. A. Edwards and Mr. A. M. Herbert

described measurements of the dynamic hardness

of copper-^inc and copper-aluminium alloys at high

temperatures, showing that critical temperatures

in such alloys are more readily revealed by dynamic

testing than by the slow application of a tensile

stress. An interesting point mentioned in the dis-

cussion was that workmen when heating billets of

such alloys determine their approximate tempera-

ture by poking with a pointed rod, a rough applica-

tion of a dynamic hardness test. Mr. P. H. Brace,

of Pittsburgh, communicated an account of the

metallurgy of calcium, describing the modern form

of electrolytic cell, using pure calcium chloride as

the electrolyte, and tabulating the principal proper-

ties of the metal. It is possible that calcium may
find more extended uses in metallurgy. In the

absence of Prof. H. C. H. Carpenter, through

illness, the further paper on the recrystallisation

and crystal growth in metals, in collaboration with

Miss C. F. Elam, was read by the latter. The new
results deal mainly with aluminium, and it is shown

that the complete destruction of the crystal struc-

ture, often described by previous workers as result-

ing from severe cold-working, does not take place,

and that the confused micro-structures so often

recorded are due merely to the difficulties of etching

this material. The birth of new crystals in the

metal during annealing is clearly shown, and a

comparison with brass and with aluminium-zinc

alloys proves that the new crystals arise in the

boundaries of the old. The remaining paper, by
I)r. J. L. Haughton, continued his earlier work on
the revision of the copper-tin system, and included

a diagram covering the range from 35 to 100 per

cent, of tin. Even now, some of the transforma-

tions are difficult to understand, and the author’s

careful determinations of electrical resistance at

varying temperatures indicate changes of which
there is at present no explanation.

THE CHEMICAL SOCIETY.

The Annual General Meeting was held at Bur-
lington House on March 17, when the following

elections were announced by Sir ,T, J. Bobbie:—
President: Sir James Walker; Vice-Presidents:
Prof. H. E. Armstrong, Sir J. J. Bobbie, Prof.

W. H. Perkin, Sir W. J. Pope, Br. A. Scott, Sir

W. Tilden, Prof, F. G. Hopkins, F. S. Kipping
and J. F. Thorpe. Ordinary Members of Council:
Prof. J. S. S. Brame, C. H. Desch, T. S. Patterson,
Drs. T. Slater Price, R. Robinson, N. V. Sidgwick,
and Messrs. E. V. Evans, H. B, Hartley, and W.
Rintoul. The Longstaff Medal was presented to

Prof. J. F, Thorpe, and Sir J. J. Bobbie read in

abstract his presidential address on the value of the
study of the history of chemistry.
In the evening tlie Anniversary Binner was held

at the Hotel Cecil, Strand, W.O. 2. Among the

guests W’ere the Right Hon. Sir Alfred Mond, the

Right Hon. Lord Bledisloe, Prof. C. Mciireu (vice-

president of the Societe Chimique de France), Sir
J. Dewar, Sir W. Tilden, Prof. C. 8. Sherrington,
and the Hon. Mr. Justice Sargant. The number
present was 224.

After the loyal toasts Sir Alfred Mond, in pro-

posing the Chemical Society, referred to its dis-

tinguished paet presidents, and expressed the fear

that the spirit which drove Hofmann from England
and which helped to drive the dye industry to Ger
^any was not yet extinct. “ Science and research
are not the fads of the few or the follies of the

aged, but vital necessities to the existence of the

nation.” The exhaustion which followed the

Napoleonic wars was greater than that which
existed today, and the key to recovery lay in some
great improvement in our methods of production,
some great discovery as fundamental and far-

reaching as that of the steam engine in its epoch.

Sir J. J. Bobbie, in reply, outlined the more im-
portant changes and developments which had
occurred in the Society during the past two years.

In particular, he emphasised the reformation of the
charter on a more democratic basis, the admission
of women to the fellowship, and the financial strin-

gency. The number of fellows had increased from
3205 in 1914 to 3569 in 1919, and last year there
were 3721; but more important than this growth in

memberehip was the recent increase in the number
of papers printed in the Transactions; from 272

papers in 1914 the number had fallen to 89 in 1918,

but last year it rose to 182. The insufficient accom-
modation afforded by the Society’s rooms in Bur-
lington House was then referred to, and the hope
expressed that means would be found to realise the
aspirations of chemists as embodied in the proposals

of the Federal Council for Pure and Applied
Chemistry.
The toast of the Past-presidents, coupled with

the names of Sir James Bewar, Sir Edward Thorpe,
and Sir William Tilden, was given by Prof. H. B.
Dixon, who outlined in brief but witty terms the

outstanding achievements of these three guests of

honour, and in their acknowdedgments, Sir J.

Dewar and Sir W. Tilden gave interesting reminis-

cences of their early associations with some of the
chemical pioneers of the last century. Sir E. Thorpe
was, unfortunately, absent owing to illnew.

Prof. F. G. Bonnan gave the toast of the Guests,

which was replied toby Prof. Moureu, the Hon. Mr.
Justice Sargant, and Prof. C. S. Sherrington.

THE OPTICAL SOCIETY.

At a meeting of the Optical Society held at the

Imperial College on March 10, Mr. T. F. Connolly

described and exhibited “A Handy Form of

Measuring Microscope.” The instrument com-

prises a microscope system of relatively low power;
a double image prism traverses the object space,

and is controlled by the rotation of a milled band
operating a spiral slot. Exit pupil disce of tele-

scopes or other optical instruments and Brinell

impressions can be measured by a single contact

setting of the edges of the duplicated discs. The
range in the experimental instrument is from 1 to

6 mm., and the accuracy when us<'d with a fixed

focus for Brinell impressions is about ±0'02mm.
The reading scale is very open and is divided to

0*1 mm. No vernier is used.

PERSONALIA.

Dr. F. H. Hatch has been appointed adviser to

the Mines Department on questions relating to the

metalliferous mining industry.

The Albert Medal of the Royal Society of Arts for

1920 has liijn presented to Prof. A. A. Michelson,

profe.ssor of physics in the University of Chicago,

Dr. F. C. Thompson, Sorhy Research Fellow in

the University of Sheffield, has been appointed to

the chair of metallurgy in the University of Man-
chester.

Prof. J. S. S. Brame, professor of chemistry in

the Royal Naval College, Greenwich, has been

elected president of the Institution of Petroleum

Technologists tor 1921-22.

Sir Edward Thorpe (Great Britain), Prof. Le
Cliatelier (France), Prof. Ciamician (Italy), and Dr.

Ernest Solvay (Belgium) have been elected honorary

foreign members of the Chemists’ Club, New York.

The principalship of the Manchester Municipal

College of Teclfnology has been filled by the appoint-

ment of Prof. B. Mouat Jones, who has been pro-

feasor of chemistry in the University of Aheryst-

with since 1919.
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NEWS AND NOTES.

JAPAN.

The Wood-Distillation Industry,—The wood-distilla-

tion industry in Japan originated during the war,

when the rubber planters in the East were entirely

cut off from the German sources of supply of acetic

acid, and Japan was called upon to- meet their en-

tire requirementfl. The consumption of calcium

acetate in Japan has been large but variable during

the last eight years
;
in 1913 it was 4049 long tons,

in 1916, 577 t., and in 1919, 5398 t. Imports,

formerly deriv^ mainly from England and the

United States, have since 1916 come from the latter

country only. The demand for acetone is estimated

at 600—700 tons per annum, and the country can

now supply its own requiremente. Much progre^
was made in the production of methyl alcohol until

1917
;
hut since that year it has diminished consider-

ably, partly owing to increased importation from

America. The chief product exported is acetic acid,

which goes to the Straits Settlements, British India,

and the Dutch East Indies. Exports of this acid

were 669 t. in 1915, 2470 6 t. in 1917, 2137-8 t.

in 1919, and 890 t. during the first four months of

1920. The export trade diminished in 1920.—
{Chem. Ind., Dec. 29, 1920.)

Menthol and Peppermint Oil In Japan.—Menthol is

obtained as a residue in the refining of the oil dis-

tilled from a variety of peppermint grown in the

Okayama and Hiroshima prefectures, in Yamagata,
and in Hokkaido (the chief source). The crystals

are exported mainly to America and the pepper-

mint oil to England (formerly Germany). The total

production, average prices, and exports during the

period 1909—1920 were as follows:—
Menthol. Peppermint Oil.

Exports
Produc- Average Total - Produc- Average from
tlon. price, exports. tlon. price Yoko-

hama.
long tons. Sh. per lb. Long tons.Long toDS.Sb.per Ih. Long tons.

1909
,

— ’7.85 60.35 4.7 —
1910 .

8.8 31.74 6.1 —
1911 , .

— 16.5 66.97 — 6.4 41.18
1912. • 21.2 78.48 — 5.6 39.79
1913 . 19.3 137.26 — 6.1 75.55
1914 . . 142 9 9.2 158.67 145.8 3.8 92.57
1915 . . 223.9 8.5 188.76 257.0 2.8 75.80
1918 . . 210.5 10.1 227.73 241.6 3.1 104.13
1917. , 252.8 10.0 147.92 264.2 2,8 68.28
1918. . 196.5 14.4 132.32 232.4 3.4 68.48
1919. . 147.3* 31.8 132.59 89.8* 7.2 85.95
1920 . . 118.3* 43. Of 7.95t 118.3* 10. 2t ll.36t

* TTnofflclal estimate. t Jao.-June, 1920.

—(17.5. Com, Hep., Feh. 3, 1921.)

UNITED STATES.

Magnesium in 1919.—A report of the United States

Geological Survey, issued in 1920, states that

127,4ffi Ih. of metallic magnesium, valued at

$247,302, was made by three compames in 1919, a
decrease of 55 per cent, in quantity and 60 per

cent in value compared with 1918. The decrease

was due to the cessation of the demand for war
purposes and to' lack of foreign orders. Most of

the magnesium marketed was in stick form, but

over one-tenth of the output was sold as powder.

Average prices were $1.83 per lb. for stick

magnesium and $2.85 for the powdered metal.

Magnesium is prepared from anhydrous sodium-

magnesium chloride, left after the extraction of

salt from brines at Midland, Mich., and Pomeroy,
Ohio; from magnesium chloride from the waters of

the (ireat Salt Lake, Utah, and from sea water at

San Francisco Bay; from Californian magnesite;
and from precipitated magnesium carbonate.

Metallic megnesinm is mainly used as a deoxidising
agent in metallurgy, but its use as a constituent of
alloys is increasing and may eventually become the
more important.

Abrasive Materials in 1918.—According to “Mineral
Resources of the United States ” (1918, Pt. n
pp. 1171-87), the total value of all abrasive
materials, exclusive of felspar and quartz, con-
sumed in the United States in 1918 was $10,991,904
of which about 26 per cent, represented natural
abrasives. ImportM abrasives were valued at
$1,187,632. The production of grindstones and
pulpstones, garnet, pumice, and grinding pebbles
increased, and that of emery, corundum, diatoni-

aceous earth and tripoli, and tube-mill lining de-

creased. American millstones are still mainly made
of quartz sandstones and conglomerates, but some
are made of granite; the production in 1918 was
greater than it had been for about 30 years. Pulp,
stones are heavy grindstones used for grinding
wood in the manufacture of pulp and paper; the
increased production of 26 per cent, compared with
that in 1917, and of 820 per cent, over that for

1915, was probably due to the difficulty and high
co.st of importing stones from Great Britain,

North Carolina is the sole producer of corundum;
the output in 1918 was about 10,000 short tons, or

.38 per cent, less than in 1917. Of diatomaceous
earth, 2965 short tons was sold, but there was also

a considerable production for special uses which the
Geological Survey is not at liberty to report. Owing
to the embargo placed upon all overseas imports of

pumice, domestic supplies were developed and these

proved quite satisfactory except for the finest work,

viz., lithography and metal-polishing prior to

plating; the production was 30,637 short tons.

Similarly, the cutting off of supplies of “ flint

liners ” for tube-mills (blocks cut from flint or other

hard silicious rock) developed a domestic supply

w'hich proved quite satisfactory.

Three different kinds of artificial abrasives are

manufactured in the United States:—(1) Metallic

abrasives, including “ diamond crushed steel

"

(crushed crucible steel), “angular grit” (crushed

chilled iron), and “ crushed cast iron ” all made by

the Pittsburg Crushed Steel Co.
; (2) silicon carbides,

including carborundum, crystolon, and carbolon;

(3) aluminium oxides, including alnndum, aloxite,

etc. In 1917 the production of artificial abrasives

amounted to 57,911 short tons, valued at $8,137,242;
the production figures for 1918 are incomplete.

Peat in 1919.—The quantity of peat, excluding

raw and including air-dried and mechanically-dried

peat, produced in the United States in 1919 was

69,197 short tons, valued at $705,532, an average

price of $10,20 per ton. This represents a decrease

of 35 per cent, in quantity compared with the 1918

production. Most of the output was used for

fertiliser pur;wsea, either directly or as a nitro-

genous ingredient of compound fertilisers; 6402 t.

of carbonised peat was used as a constituent of

cattle foods and a small amount as fuel.

—

(U.S.

Geol. Snrv., Oct. 14, 19^.)

SOUTH AFRICA.
Coal By-Products.—According to the General

Meager of Railways, considerable attention is

being given by the collieries to the recovery of coal

by-products. There are large accumulations of

waste and low-grade coal at the various collieries

which, though not suitable for sale purposes, can be

treated for by-products. The utilisation of this

waste material has received greater attention

during recent years, and it is said that the per-

centage of waste has been halved since 1910. Even

to-day the waste coal is estimated at 1 million tons

per annum. Much experimental work has been

done recently on the testing of coal for the produc-

tion of coke and tar and the distillation of oils and

creosote. The companies are ho{)efnl of the out-

come of these by-product industries, and there is
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certainly a large field for development. The build-

ing up of a trade in coal by-products, which can be

used in snch a variety of ways, would be of in-

estimable value to the TJinion and would no doubt

result in the creation of a number of new industries.

Mineral Production in 1920.—The Imperial Mineral

Resources Bureau has received from the Depart-

ment of Mines and Industries of South Africa the

following statistics relating to the production of

minerals and metals in 1920 ;
—

Weight.
Fine oz.

8,158.455

Value.

£

,. 34 654 922

Silver (sales and ahipments) .

.

dd2 205 224.769

Diamonds (output)

Carats.

2.551.665 . . 14.762,956

Oial (total coal sold)

Tons.
11.473,452 . . 4,506.572

Copper 01% and ooncentiates (sales and
10.874 445.007

Tin concentrates and metallic (sales and
shipments) 2.451 448,284

Other base minerals (output) — 153.694

Total value

* Value calculated at the standard rate of £4-24773

55.194.204

per One ounce.

CANADA.
Projected New Sodium Carbonate Plant.—The Soda

Mining and Products Company is to erect a new

evaporating plant at Soda Lake in British

Ckilumbia. Soda Lake is situated 3700 feet above

sea level, is 100 acres in extent, and its waters

contain 6 per cent, of sodium carbonate.

Mineral Production in 1920.—The Chief of the

Division of Mineral Resources and Statistics for

Canada states that, viewed as a whole, the mineral

industry was prosperous in 1920, although in

Central Canada the fuel supply was inadequate and

transport facilities insufficient; and in many
camps labour was scarce and expensive. The pro-

duction of copper, nickel, zinc, coal, etc., quickly

recovered from tho depression of 1919, hut the

present trade slump began too late in 19^ to havo

much effect on the mineral production of that year.

Canadian mineral production has risen in value

from ?176,686,390 in 1919 to roughly $200,000,000,

thereby closely approaching that for the maximum
year, viz., $211,^1,897 in 1918.

With an output of 27,455 long tons, nickel pro-

duction showed an increase of 38 per cent, over that

in 1919; the annual production of this metal for

some years hence will be'limited only by the de-

mands of tho market, as reserves are ample and the

smelting capacity is in excess even of the hignest

war-time production (41,295 t. in 1918). There
was an increase of 10 per cent, in the production of

copper (36,830 t.), but the output of lead, including

lead ingots and lead recovered from ores exported

decreased to 19,565 t. British Columbia prmluced

13,524'5 long tons of refined zinc out of an esti-

mated total of 18,750 tons (14,373 t. in 1919). The
value of the gold output is estimated at $16,000,000

(.?15,850,423 in 1918), over two-thirds of which was

produced in Ontario. There was a general reduc-

tion in the output of silver ;
British Columbia pro-

duced 13,500,0(X) oz. compared with 16,020,000 oz.

in 1919. Shipments of asbestos in 1919 included

136,765 1. of fibre and 22,471 1. of powder, a produc-

tion which, it is estimated, was exceeded by 25 per

cent, in 1920. The estimated output of coal,

16,000,000 short tons, was about 18 per cent, greater

than in 1919, but the production of iron ore did not

exceed 120,000 short tons, compared with 197,170

short tons in the previous year. There were larger

outputs of pig iron and steel, the production

in 1919 and 1920 being;—Pig iron, 917,781 and

1,080,000 short tons; steel ingots and steel castings,

1,030,342 and 1,220,000 short tons. (Bd. of Trade
J; Feb. 17. 1921.)

AITSTRALU.
Mineral Production in 1920.—The following table,

showing the mineral production of Australia in

1920, h^ been compiled by the Imperial Mineral
Resources Bureau :

—

Copper—
Bar copper..
In bli^r copper .

.

In copper ore

Lead
In lead bullion

In concentrates
Zioc
Zinc conoentrates
Tin
Hg iron

A^nic.

.

Silver

Production. Exports.
Long tons.

24.069 28,612
2,000 2,000
115 116

4.077 50.069

1,939 1.798

4,122 4,122

9,665 6.689
52.732

4,108 !! 3.015
844.000 22.657

1,202 582

701,177 . . 341.001

The zinc concentrates contained approximately
11 oz. silver per ton, 47 per cent, zinc, and 7 per
tent. lead.

Glassware Manufacture.—The annual imports of

glassware into Australia are so great as to indicate

that locally manufactured supplies fall far short of

the demand. In view of the absence of any
domestic glassware manufactory in Western Aus-
tralia, the discovery at Wanneroo, near Perth, of

a particularly high grade of glass-making sand is

considered an excellent opportunity for establish-

ing a useful secondary industry. Reports of the

test of a bulk sample of the sand carried out in a

well-known works in New South Wales fully con-

firm the opinion of the Government Mineralogist,

Dr. 6. S. Simpson, whose analysis gave ; —Ignition

loss, 008%; on ignited sand FCjO, 0’4%, CaO nil,

AlA nil, TiO, 0-007%, and SiO, 99-81%. Colour

of ignited sand, white.

The owners of the mineral claim have decid^ to

form a company to work the deposit, and it is

intended to secure the most expert advice that can

be obtained The raw material is so abundant and
the quality so good that success seems assured.

AVestorn Australia is so situated that there is a

big market in the Dutch East Indies and the

Federated Malay States for goods of the description

that it is proposed to manufacture, and there is

every reason to believe that a good foreign market
can be establised, apart altogether from the home
demand.

—

(Ind. Austral., Dec, 9, 1920.)

BRITISH INDIA.

Chemical Indnstries in Western India.—The annual

report of the Director of Industries of the Bombay
Presidency for 1919-20 states that Dr. A. N.
Meldrura "and Mr. D. M. Gangolli have written the

first bulletin of the Department on the preparation

of sulphuric casein. A large amount of casein is

produced in the Bombay Presidency, but it is very

crude, and the authors are working to produce a

high-grade product. The hand-made paper in-

dustry at Ahmedabad has been studi^ by Dr.

Mcldrum and Mr. Bharucha, and efforts have been

made to popularise the unglazed paper' for filter

work and as an absorbent for drying plants. The
investigation of the Kharaghoda bitterns has been

continued and a promising sample of Epsom salts

has been obtained by Mr. A. J. Turner, who has also

examined the economic production of refined salt

(fom ordinary salt crystals. Favourable results

were obtained, and a plant will, it is hoped, shortly

begin working. The extraction of bromine from

the bitterns at Kharaghoda and Aden has been in-

vestigated, but appears economically unpromising

under present circumstances. The wood-distilla-

tion industry has been closely investigated and the

conclusion was reached that it was inadvisable to

erect a fully-equipped plant, as the demand for by-



IOSb REVIEW. [Kit. SI, 1921.

products had decreased. The demand for charcoal,

however, is rapidly growing, and a plant producing 1

charcoal of good quality, together with one or two
by-produeta for which there is a market, would have
a chance of success. Possible developments of hydro-

electric power in the Presidency are being examined,

as the price of Indian coal, like that of ofl fuel, is

increasing and supplies and labour are difficult to

obtain. Power alcohol has also been considered,

and a plant for producing a mixture of alcohol and
ether is being completed in Hyderabad State, but

development is hindered by the circumstance that

any scheme to distil alcohol on a large scale in India

would have to reckon with the competition of cheap
alcohol imported from Java .—(Indian Tr. J., Jan.

21, 1921.)

GENERAL.
Sugar Beet in England.—It now appears certain that

the beet-sugar factory of Home-Grown Sugar, Ltd.,

the company in which the Ministry of Agriculture
holds half the share capital, will be ready by next
autumn; much of the plant ordered from France
has already arrived. Supplies of sugar beet for the

present year have been contracted for, and although
the factory will be able to deal with 600 tons of

beet per day for 100 days, the tonnage for the first

year is to he limited to 20,000, grown on 2365 acres,

in order not to overload the factory, while the

machinery is new, and to allow the staff to be ade-

quately trained by the French specialists engaged.

There are 425 farmers in Nottinghamshire and
Lincolnshire who are cultivating an average of 5i
acres each, and it would have been possible to have
doubled the acreage actually contracted for. For
the reasons stated above, only 200 of the 400 acres

originally contemplated are being grow'n on tho

Kilnam Estate. The price payable per ton of beet

delivered at the factory has been fixed at £4,
equivalent to £3 17s. 6d. delivered on rail, and as

experimental trials showed that the cost per acre of

12 tons (with an average sugar content of 20 per

cent.) delivered on rail was £29 3s. 4d., there should

bo sufficient margin to induce the farmers not to

limit expenditure on fertilisers, cultivation, and
supervision, all factors that materially affect sugar
content as well as yield.

—

(Official.)

Asbestos, 1913—1919 (H.M. Stationery Office,

34 pp., Is.) is one of the most interesting pamph-
lets yet issued by the Imperial Mineral Resources

Bureau. The name “ asbestos ” is applied to several

fibrous silicate minerals differing from one another
in chemical composition and physical properties.

The principal asbestos mineral us^ in commerce is

chrysotile, or serpentine asbestos, which is essen-

tially a hydrated silicate of magnesium. It has

great tensile strength and flexibility, is unattacked
by acids, and is remarkably fire-resisting, although

at 500° C. it becomes dehydrated and loses its

tensile strength. It is a good insulator for both

heat and electricity and is well adapted for spin-

ning. Crocidolite, or blue asbestos, is a silicate of

iron and sodium and is found in large quantities

only in South Africa. It has great heat-insulating

capacity, but its fire-resisting properties are poorer

than those of chrysotile owing to its comparatively

low fusibility. Asbestos cloth, rope, felt, etc., can
be manufactured from crocidolite fibre, as also can

sheets, tiles, cement, and other building material.

The commercial value of asbestos depends chiefly

on tensile strength, flexibility, length and fineness

of fibre, dehydrating temperature, and temperature
of fusion, hut other factors of importanre are heat-

insulating capacity, electrical insulating power,
and colour. For spinning and weaving into fabrics,

ropes, and engine packing, the qualities of first im-
portance are tensile strength, fire resistance, and
length of fibre. Although of greater monetary
value, such articles form onl^^ small proportion of

the total output of asbestos manufactures. The
larger proportion of the asbestos mined is used for

sheets, tiles, slabs, millboard, joint-packing, etc.

in the building, engineering, and electrical in-

dustries. Finely ground anthophyllite (silicate of

magnesium and iron), low-grade tremoliie (silicate

of magnesium and calcium), and the residues from
the chrysotile mills are used extensively in the

manufacture of asbestos cements, fireproof bricks,

tiles and other roofing material, paints, etc.

Asbestos wool mixed with a solution of sodium sili-

cate makes a fireproof cement of great strength.

Tho largest and most valuable deposits of

asbestos occur within the British Empire. Canada
has long been the chief producer of chrysotile

asbestos (137,000 tons in 1019, or about 80 per cent,

of the world’s output). Rhodesia is second with

about 8700 tons, but, arising out of the keen

demand for Rhodesian fibre, a policy of rapid and

extensive development is being pursued in that

country. The Union of South Africa, which is the

only producer of crocidolite, exported 3500 tons in

1919. Russia was formerly an important producer

(17,^ in 1913), and other producing countries, in

order of importance, are Australia, Cyprus,

United States, India, and Italy. The price of

Canadian No. 1 is stated to have risen from $300—
$350 in 1913 to $2500—13000 per ton in 1919.

Cheaper grades range down to $25—$30 for “ C
short fibre.” Most of the Rhodesian and South

African asbestos is exported to Great Britain, but

the Canadian output is exported largely to the

United States, only relatively small quantities

being sent to the United Kingdom.

The Internatianal Chemical Union.—The full report

of the meeting which was held in Rome in Juno last

has now' been published from the offices of the

secretariat at 46, Rue des Mathurins, Paris. (Cf.

J., 1920, July 31, 251 b.)

Importation of Dyes and Dye-lntermefilates.—The

list of products covered by the Dyestuffs (Im-

port Regulation) Act, which has been drawn up in

consultation with the Dyestuffs Advisory Licensing

Committee, is now available and may be obtained on

application either to the Board of Trade, Industries

and Manufactures Department, Great George

Street, Westminster, London, S.W. 1, or to the

Dyestuffs Advisory Licensing Committee, Board of

Trade, Danlee Buildings, 63, Spring Gardens, Man-

chester.

Chemical Industry in Belgium.—The shortage of fuel

and raw materials has prevented the Belgian

chemical industry from recovering its pre-war posi-

tion. but exports have been increasing. Supplies of

sulphuric acid are very short, the production in tho

Gand district being at the rate of 40,000 tons per

annum, compared with the pre-war output of

125,000 t., and owing to the strike the Vieille Mon-

tagne works are producing at only 40 per cent, of

their capacity. The oil industry is in a difficult

position on account of the high prices and shortage

of raw materials, and the rubber industry is simi-

larly situated. Full time, however, is being worked

in the artificial silk industry, and export orders

have been plentiful.

—

(Jjlnd. Chim., Dec., 1920.)

The Belgian Iron and Steel Industry.—In spite of the

active reconstruction W'ork carried on since the

armistice, the Belgian iron and steel industry is sti.l

far from attaining its pre-war position, mainly be-

cause a large proportion of the labour has had to be

diverted from production to repair work. Out ot

51 blast furnaces, 21 are producing at the rate ot

65 per cent, of the total 1913 production and 7
ye

ready for blowing in. There is sufficient coke for

present needs, but gas coal for generators anti

Martin converters is in short supply. By the

autumn of 1920 the iron and steel industry was pro-

ducing 51 per cent, of its pre-war output of pig-
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iron, 69 per cent, of finished iron^ S4 per cent, of

steel ingots, and 62 per cent, of finished steel. Since

May, 1920, the high prices have led to a reduced

demand, and French, Belgian, and Luxemburg pro-

ducers have had to agree to fix the price of pig iron

at 500 fr. per ton. Further, the re-adjustment of

labojir costs to falling prices is a difficult problem,

and, in spite of the progress made in reconstruction,

the present market outlook provides no incentive

for further expansion (cf. J., 1921, 15 r).

—

{U.S.

Com, Bep., Feb. 7, 1921.)

The Belgian Glass Industry.—The Belgian glass in-

dustry, and in particular the plate-gla.ss industry,

profitw by exceptionally favourable conditions

during the early months of 1920, but now there is

a general lack of new business and plate-glass

manufacturers are curtailing production in order

to maintain prices; the production of plate glass

in the first eight months of 1920 was 98'5 per cent,

of that in the same period of 1913. Window-
glass manufacture is also seriously affected by the

decline in demand, and prices have dropped by
nearly 50 per cent. The problem of diminishing
production costs by reducing labour charges has

become so acute that arrangements are being made
to introduce a process for drawing glass

mechanically. The flint-glass industry has been

less affected by the prevailing depression. There

are at present 35 plants producing tahic-warc, and
some of them, especially the Cristalleries Val St.

Lambert, manufacture the highest and most artistic

grades of cut-glass. Cut-glass and table-ware are

exported to the United States to the value of about

500,000 fr. monthly. Much of the effectiveness of

Belgian flint glass depends on the skill of the work-
men, machinery being but little employed. The
wages of glass workers and cutters vary from 25

—

30 fr. and 35—40 fr. a day, according to the dis-

trict; increases have been at the rate of 320 and
400 per cent., compared with an increase of 370 per

cent, in the cost of living since 1914. The exports

of glass (in metric tons) during the first 8 months
of 1920 were: Rough plate, 662; polished plate,

22.463; window glass, 120,4M; common glass, 67;

table-ware and cut glass, 15,225; bottles, demi-
johns, etc., 10,810. There has been an enormous
increase in exports to the United States during the

past year, viz., 3699 t. in the first ten months, com-
pared with 162 t. in the same period of 1919.—
{V.S. Com. Hep., Jan. 21, 1921.)

The Window-Glass Industry In Sweden.—Competi-
tion from Belgium has very seriously affected the

Swedish window-glass industry; only three or four
factories are now working. It is reported that

Belgian firms are dumping window-glass on the

Sw^ish market at prices below the cost of pro-

duction, and that the industry has applied to the

Government for higher tariffs and temporary im-
port prohibition. During the period April to July,

1920, 1870 metric tons of window-glass was im-
parted, and the home production w'as 2130 t.

—

(U.S. Com. Eep., Feb. 3, 1921.)

The German Fluorspar Industry.—The largest fluor-

spar deposits in Germany are situated in the Hartz
district, Upper Palatinate, the Thuringian Forest,
and the Black Forest; that found in the Upper
Palatinate contains 95—98 per cent, of calcium
fluoride and relatively little silica. The quantities

supplied to the various consuming industries before
the war were distributed as follows:—Iron and
nietal smelting, 79—84 % ;

glass industry, 10—15 % ;

chemical, enamel, and optical industries, 5% each.
The use of fluorspar in the iron industry has in-

creased since the armistice, as it effects an economy
n fuel. Owing to the depreciated currency, Ger-
man producers are able to sell fluorspar for ex-

portation at lower prices than any of their foreign

competitors.—(U.S. Com. Bep., Feb. 9, 1921.)

Carbon Dioxide as Ferfillser.—The possibility of

manuring plants with furnace gases containing

carbon dioxide by Dr. Riedel’s method appears to

be established, as his results have been confirmed

by independent researches and trials by Borneraann
and Reinau. Dr. Claassen, however, criticises the

practicability of the method and its economy when
used on a large scale. The plant for distributing

the gases is inexpensive; all that is required is the

main pipe and smaller pipes for conducting the

gases to the different parts of the fields. Then by

opening or closing the valves, the farmer can treat

his plants with larger or smaller amounts of carbon

dioxide according to the weather and the state of

the plants. From the results it appears that lupins

after treatment with gas gave, in the dry state, a

yield 2'9 times greater than an untreated crop.
_

A
sugar-beet crop was increased by 85 per cent., with

IJ per cent, more sugar.

—

(Chem.-X., Feb. 15, 1921.)

The Potash Industry in Germany A resolution to

increase the inland prices of potash compounds by

50—55 per cent, wa.s considered by the Potash

Council (Reicbskalirat) on February 1, but not

carried as the voting for and against was equal.

The representatives of agriculture and labour voted

against the resolution. The case for increasing the

prices included the following considerations. In

spite of enormously increased costs of production,

potash prices h:ive not been raised since December,

1919. AVhereas the price of potash has only risen

five to sixfold since 1913. that of nitrogen has risen

9 times, phosphoric acid 19—20 times, and agricul-

tural produce 101 times. Costs in the potiush

industry have increased since 1913 as follows:—
Lignite 20 times; coal 13 times; wages 10 times;

and costs of materials have risen far more than any

of these items. The doubling of the railway

freights in March, 1920, hit the industry particu-

larly Lard because coal from the Ruhr district being

unavailable (under the Spa Agreement), the pota.sh

works have to use three times the amount of

lignite, and this has to be transported distances up

to 250 kiloin. About 88 per cent, of the lo.sse8 on

inland .sales in 1920 were made good by the export

trade, but this was no longer possible in 1921.

Employees have been dismissed from 21 of the

works,” further dismissals are taking place daily,

and working hours have boon curtailed at 46 works.

The Labour Minister has just notified further in-

creases in wages and fuel which, it^ is estimated,

will entail additional charges on the industry of 42

million and 17 million marks, respectively. The

Potash Syndicate is anticipating the closing down

of manv more works.

—

(Z, aogeir. Cbem.. Feb. 2,

18, 1921.1

The Balsam-Resin Industry In Germany.—A trans-

lation of an article on the German balsam-resin

(Balsamharz) industry by Vice-Admiral D. F.

Funke {Ilandelszeitung, Feb. 10, 1921) has b^u
made available', together with supplementary in-

formation, by the Department of Overseas Trade.

Prior to the war the production of resin waa

increasing and imports were decreasing. Thus

113,481 tons, of which the United States supplied

78 and France 19 per cent., was imported in 1912,

and 96,265 t. (U.S.A. 80, and France 16'5 per cent.)

in 191L The exports were 17,060 t. in 1912, and

25,803 t. in 1913, Austria-Hungary taking 31'4 and
30 5 per cent., and Russia 29'6 and 26'5 per cent.,

respectively. During the war the industry, con-

trolled by the German Government and under the

supervision of technical experts, w-as developed

to a remarkable extent. Government control was
abolished at the end of 1919, and the new companws
that had been formed to treat the raw material

were placed in a very precarious position. How-
ever, as a result of the intervention of the German
Minister of Economics, an agreement was reached
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between the refiners and the consumers, under

which a new company, the Deutsche Harz-Gesetl-

schaft, was formed to take over the distribution of

all the resin produced. All risks were borne by

the consumers, who agreed to order what they r^

quired annually at a price to be based on the

world’s market prices at the time of the order.

Resin manufacturers and merchants, however, have

met with opposition from the Forest Authorities,

who apparently have done all they could to obstruct

the industry. Various excuses were made to

diminish production, private forests were closed

down, and finally a charge of 8 marks per kg. was

made for the balsam-resin. Owing to the heavy

fall in price in 1920, the demand ceased and repre-

sentations were again made to the Minister of

Economics which resulted iu the price being re-

duce! to 6 marks per kg. This did not satisfy the

consumers, and efforts were then made to obtain

statistics of the cost of production to the forest

authorities. No figures were available for 19M,

but official figures for 1919 showed that the Prussian

forest authorities in 1913 made a profit by selling

at 3 marks per kg. Further, the cost of produc-

tion was so low that with a production of 1307 kg.

per hectare (10*4 cwt. per acre) a profit of 257

marks per kg. was made. During the war the

forests in the Oherost district actually produced

1500—2000 kg. per hectare, and these figures are

now being put forward to prove that the forest

authorities are over-charging.

The Beef-Sugar ludast^ in 1920.—In an article on

the progress achieved in various branches of the

beet-sugar industry during 1920 (Chem.-Z., Feb.

1921), Prof. E. 0. von Lippmann insists that this

industry should be thoroughly re-organised. The

American statement that single-germ seeds show

increased resistance to animal and vegetable pests

is not corroborated; opinions, in fact, differ as to

the desirability of growing these single-germ seeds

at all. Concentrating syrups on an extensive scale

by means of low temperatures is, according to

Pokorny, Linsbauer and others, impracticable lioth

from the technical and economic standpoints.

Stenzel’s process for fermenting waste waters by

means of yeast, with the object of manufacturing

food-material, does not offer any prospect of

success. Opinioif is unanimous in Germany, France,

Dobeiiiia and other countries that the usual

chemical control in beet-sugar factories is inade-

quate. Teyssier calls attention to the inaccuracy

in calculating the “ rendement,” or net sugar, of

samples of raw sugar from ash determinations.

British, American and most French sugar chemjsts

have declared themselves in favour of adopting

20 grams as the new normal weight. Zeller, in his

exhaustive treatise on the relation between cane

and beet sugar, comes to the conclusion that the

world’s sugar requirements cannot be satisfied by

cane sugar alone since its supply is limited by

technical, industrial and economic considerations.

According to Bartens, the world shortage on

September 1, 1920, amounted to 6 million tons, and

in his opinion only the re-establishment of the beet-

sugar industry can relieve the situation. The con-

ditions in Czecho-Slovakia are the most promising.

In Russia and Russian Poland all progress is

checked for many years to come. In h ranee also it

will take years before the efforts now teing made

to re-organise the industry can materialise. In

Germany, owing to all the reserve stocks having

been exhausted by September 1, 1920, the price of

refined sugar ultimately rose to 40 marks per kg.

Moreover, according to a U.S. Consular Report of

February 4, 1921, the total sugar production for

the year 1919-20 was only 733,000 t., as compared

with 1,^,000 1. in the previous year. To meet her

domestic requirements in 1919-20, Germany had
actually to import 67,000 t.,j^ more than twice as

much as during the preening year, and a larger

importation was only avoided by the existence of

reserves from the previous season amounting to

216,000 t. The average yield of 7*5 t. per acre was

the lowest for many years. Only 269 beet-sugar

factories are now working in Germany.

Emil Fischer Bequest.—The late Prof. Emil Fischer

left the sum of 750,000 mk. to the Prussian

Academy of Sciences for the establishment of an

“ Emil Fischer Foundation ”
;
the income from the

fund is to be applied to the maintenance of young

German chemists studying organic, inorganic, or

physical chemistry.

—

{Chem,.-Z., Jan. 22, 1921.)

Technical Education in Germany.—The number of

students attending the Technical “ Hochschulen ”

in Germany, including 1200 at the Kbthen Poly-

technic, is 21,000, compared with 18,900 in the

w'inter semester of 1920-21, and 12j200 before the

war. In electrotechnology the number of students

has increased from 1300 to 3229; in mechanical

engineering from 3100 to 6540
;

in chemistry,

natural science, and pharmacy from 1544 to 3174;

and in mining and metallurgy from 576 to 785.

There are 3209 students at Charlottenburg, 2923 at

Munich, 2591 at Hanover, 2264 at Dresden, 2206 at

Darmstadt, 1631 at Stuttgart, 1491 at Karlsruhe,

1088 at Aachen, 872 at Brunswick, 837 at Breslau,

and 779 at Dantzig.—(Chem.-Z., Jan. 22, I92I.)

New Carbide Factory In Hungary.—The first carbide

factory to be established in Hungary has been

erected at Felsogalla by the Ungarische Allgemeine

Kohlenhergbau A.-G. and is now ready to start;

it will have an initial output capacity of 80 waggon

loads per annum, and will utilise charcoal as coke

is in snort supply. The chief consumers of carbide

in Hungary include the State railways, mining

enterprises, the oxygen industry, etc., and it is

hoped that a large part of the country’s needs in

carbide will now be covered.

—

(Handthmuseum,

Feb. 10, 1921.)

Sicilian Phosphate Deposit.—A deposit of phos-

phate, extending over 10 kilometres, occurs on the

shore at Donna Lucata, south of Scicli (Syracuse).

The phosphates, present in the form of nodules of

varying size, contain an average of 33 per cent, tri-

calcium phosphate (hand-picked specimens), and tho

reserve of ntilisable mineral is stated to amount to

2 million metric tons.—(G. Cbim. Ind. ed. App.i

Feb., 1920.)

Graphite PreducGon In Madagascar.—The French

Colonial Ministry reports that trade conditions were

SO unfavourable during 1920 that no new graphite

deposits were opened up, that operations at some of

the old deposits were abandoned, and that the

mineral has recently been sold at a loss. The export

of graphite has declined from 27,838 metric tons in

1917, to 15,015 t. in 1918, and 4056 t. in 1919.—

(U.S. Com. Bep., Feb. 5, 1921.)

Tung Oil in China.—Tung oil, or Chinese wood oil,

is obtained from the nut of certain species of

Alewrites which grow luxuriantly in hilly districts

and seem to thrive in poor soil. The oil is usually

extracted in the interior and shipped to Hankow,

where it is stored. Its high price often leads to

adulteration, soya bean, groundnut, sesame an

cottonseed oils being used for this purpose. IM
exports from China from 1913 to 1919 were 33 ™-

lows:—1913, 37,598 tons; 1914, 26,164 t.; 191o,

18,473 t.; 1916, 30,665 t.; 1917, 23,890 t.j 1918,

29,098 t.; 1919, 36,615 t. There is room for con-

siderable improvement in the methods of cultiva-

tion, harvesting and expressing, and the installa-

tion of modern machinery would, it is stated, in-

crease the production by at least 10 pef ““'i
Attempts to cultivate the tung tree m the Dniteu

States are said to have been successful.—<17.6. com.

Bep., Feb. 9, 1921.)
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CORRESPONDENCE. PARUAMENTARY NEWS.

A BRITISH CHEMICAL NEWS SERVICE.

gjg There is one notable omission from the

literary activities proposed by the Federal Council

for Pure and Applied Chemistry, recently made

nublio. Sound suggestions are put forward for

making scientific information available to chemists,

hut nothing is said as to one most important aspect

nf chemical publicity, namely, the means for hoping

the lay public fully informed of the activities of

fhemists and their bearing on public welfare, for the

success of both pure and applied chemistry is ulti-

mately dependent upon an active and well-informed

Dublic opinion on all that relates thereto.

^ You, Sir, have already put forward the sug-

gestion some time ago (c/. J., 1918, 27 e, 85 n) that

the question of publicity should be taken up by

technological and scientific societies on this side of

the Atlantic, and I feel that the time is now more

than overdue for a revision of our present policy ot

‘'laisser faire” in this matter. It is well known

to chemists how strong a position the American

Chemical Society now holds in forming public

opinion in the United States, and there are more

than sufficient indications in this country that we

also need to make use of the medium of publicity for

urging necessary reforms in order to ensure that

an adequate weight of educated public opinion will

be felt whenever chemical matters come op for con-

sideration, whether the objective be peace or war.

The activitv of the American Chemical Society

in this direction forms so strong a contrast to our

neglect that perhaps I may be permitted to quote

from a recent issue of the Joarvxil of the American

Chemical Society;—
“ The A.C.S. News Service continues to grow in

usefulness. More and more it is finding a definite

and accepted place in the newspaper offices of the

country and, under the increased appropriation r^

cently granted, it is proposed to extend this work

as far is possible into the field of the weekly new^

papers, thereby increasing more and more the public

understanding of the significance of chemistry to

the nation. Much time has been required to get the

monthly clip sheet issued by the News Service

thoroughly established The first attempto to in-

clude in this clip sheet textually-reproduced sectioim

of the Journal did not yield very great success Thm

was then modified in form to cover popukr treat-

ment of articles appearing each month in tne

Journal, and the clippings being received show that

this feature is now on a thorough basis and la being

widely made use of by the press.”
1

1

-u n
[The clip sheet referred to and the weekly bulle-

tins are being sent to 900 of the leading American

”''To**TOme to definite suggestions, the Chemical

Industry Club might form a nucleus for

and weekly meetings might be arranged at the Club

at which a number of typed or printed slips could

be distributed to the representatives of various

papers and news agencies, with a word of explana-

tion as to the possibilities of each article; the

journalists could be trusted to make the best use of

such free copy onoe they understood tne nature of

the work. By degrees the Club might be made a

centre for all inquiries of a chemical nature, and

with the formation of a definite Itatson between the

press and chemistry the newe service would soon

attain to very respectable dimensions. Now is the

time to make the necessary

would suggest that a meeting be called of all those

interested in order to discuss ways and
J®;;

getting such a British Chemical News Service under

way.—I am, Sir, etc., Fbedk. A. Mason.

Manchester, March 14, 1921.

HOUSE OF COMMONS.
Trade in Dyes and Dyestuffs.

In a written answer to Major Barnes, Sir P.

LIoyd-Greame stated that the imports into and the

exports from the United Kingdom of coal-tar dyee

and dyestuffs during 1920 were as follows :
—

Imports. Exports.
Foreign and

U.K. manu- colonial

lactuies. mann-
facturcB.

Tons. Tons! Tons.
Coal-tar intermediates, includ-

ing aniline oil and salt, and
phcoylglyclne .. .. 2,487-5 .. 3.668-4 .. 201'75

Coal-tar dyes:

—

Alisarin 000-4 . . 372-2 . . 105
Indigo, synthetic .. .. 715-55 .. 690-9 .. 158
Other dyes . . . . . . 8.516*95 . . 5,048-65 . . 195-26

The imports were valued at £8,365,294, the exports

of United Kingdom manufactures at £3,258,133,

and exports of foreign and colonial manufactures
at £305,655.—(Mar. 8.)

Cool Mines (Decontrol) Bill.

This Bill was read a third time on March 18. Its

object is to put an end to financial control over the

coal-mining industry on March 31, 1921, and to

repeal as from April 1, 1921, Section 3 of the

.\Iining Industry Act, 1920, which gives the State

power to control prices, export, and wages. Fur-

ther, it is proposed to divide the period of operation

of the Coal Mines (Emergency) Act, 1920, into two

periods, in the first of which the owners’ profits

are to be limited to the pre-war standards, and in

the second the owners are to pay the surplus above

or receive the deficit below nine-tenths of their pre-

war standards, instead of the whole.

Opium.

Mr. Montagu informed Mr. Gilbert that the

agreement for the supply by the Government of

India to the Government of Hongkong of 10 chests

of opium per month at a fixed price had been re-

newed for a further period of five years as from

January 1, 1921.—(JIar. 9.)

Dangerous Drugs.

Mr. Shortt, in reply to Mr. Wooloock, said that

he had decided to appoint a small committee to con-

sider and report wliat further modifications could

safely be made in the draft Regulations, having

regard to the principle that the use of the drugs

under the Dangerous Drugs Act must be safe-

guarded in the public interest.—(Mar. 9.)

Coal Mining Industry.

Mr. Bridgeman gave the following statistics re-

lating to coal mining in a written answer to Mr. 6.

Lambert :
—

Cost of raising an average ton of coal

1913.

B. d.

1920
B. d.

Wages
Timber and stores

Other costs 1 10
/ 6 4}
1. 2 31

Soyalties 0 0 7|

Total coat .

.

8 n .. 34 li

Numter of persons engaged . . 1,110.884 .

Amoont of coal raised . . tons 237,412,000

Amount of coal raised per person

engaged tons 259

Coal exported as cargoes . . tons 73.400,118

Coal exported ss bunlcera . . tons 21,031.550 .

In 1913 the owners’ profits were at the rate of

Is. 6d. per ton, and the standard profits payable in

1920 are estimated to be at the rate of 2s. 8Jd. per

ton.—(Mar. 11.)
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Sasic Slag Supplies.

Sir B. Sanders informed Mr. A. T. Davies that

there was no shortage of basic slag, as the decrease

in production within the last two- months had
coincided with a still greater reduction of demand,

and the stocks which had accumulated were twice

as large as those held on the same date a year ago.

Supplies of phosphatio fertilisers, including super-

phosphate, basic slag, and ground mineral phos-

phate for the coming season would probably equal,

if not exceed, the supplies in any previous year.

—

(Mar. 17.)

Anglo-Persian, Oil Co.

Mr. Chamberlain informed Col. Wedgwood that

the Government holds two-thirds of the ordinary
shares and 1000 out of a total of 8,500,000 pre-

ference shares in the Anglo-Persian Oil Co.; there

was no intention of allowing the voting control over
the company to lapse.—(Mar. 14.)

German Separation (Recovery} BUI.

The German Reparation (Recovery) Bill, which
was read a third time on March 18, provides that

50 per cent, of the money due as payment for

German goods, or eueh percentage as the Treasury
may prescribe, shall be paid, not to Germany, but to

the Treasury through the Customs on account of

German reparation. German goods are defined as

(a) goods first consigned from Germany, and (b)

goods consigned from elsewhere of which less than
is per cent, of the value is attributable to produc-
tion outside Germany. Transhipment goods are
not affected. The Bill also contains provisions re-

lating to valuation of goods, contracts, etc.

The Prime Minister, in reply to Mr. Pennefather,
stated that the Bill would not in any way affect the
promised legislation relating to dumping, collapsed

exchanges, and key industries.—(Mar. 15.)

OFFICIAL TRADE INTELLIGENCE.

{From the Board of Trade Journal for March 10
and 17.)

The following inquiries have been received at
the Department of Overseas Trade (Development
and Intelligence), 35, Old Queen Street, London,
S.W. 1, from firms, agents, or individuals who
desire to represent U.K. manufacturers or ex-
porters of the goods specified. British firms may
obtain the names and addresses of the persons or
firms referred to by applying to the Department
and quoting the specific reference number :

—

Locality of

Firm or Agent.
Hateriale.

j
Reference

1 dumber.
1

Canada Tiles SOI
M Pure iron sheets for the manulac-

ture ol tanka and rooBns 329

South Africa
WhitenlnR . , . 333

1

Earthenware, china, mirrors .

.

304
Belgium .. ' Metala. rubber 309

LubrlcatioK oils 310
Bulgaria .

.

Hides, textiles
'

842
Italy Oils, fats 849

•1 • . • ' Crude leather 360
Machinery for rubber manufac-

Latvia
ture 351

Baw materials ioi soap making,
soda, potash, tallow, coconut

Poland
oil

1 313
Chemicals, raw materials for tan-

Spain
nerles, leather 363

Chemicals, coionrs, paint, varnish 319
Argentina .

.

Panama Bepublic ..

Cheap glassware
Vegetable oils, paper .. 301

TARIFF, CUSTOMS, EXCISE.

Argentina.—The export duty on certain hides is

suspended until February 2, 1922.

Australia.—Glycerin, crude and refined, for the
manufacture of explosives may be imported duty
free under the British Preferential Tariff.

Austria.—As from March 1 customs duties when
paid in bank notes must be paid at 70 times the
ratee prescribed by the tariff.

Belgium.—Among the articles under the control

of the Ministry of Industry, Labour and Supply
that still require export licences are alcohol,

matches, butter, lard, fats, malt, yeast, sugar,
syrups, and molasses.

Authorisation of this Ministry is still required
for the import of butter, malt, sugar, syrup, and
molasses.

British India.—The general ad valorem duty of

71 per cent, has been increased to 11 per cent, as

from March 1. The customs duty on matches is

fixed at 12 annas per gross of boxes, and that on
imported liquors has been increased by 3 annas per
degree of proof per gallon. The ad valorem duty
on foreign sugar has been raised to 15 per cent.

Bulgaria.—The surcharge on customs duties
w'hen paid in paper currency is now 900 per cent.

Chile.—The increased customs duties take effect

as from February^ 23. Condensed milk, cocoa,

sugar, petrol, and oils are exempted from increase,

French Equatorial Afnca.—A copy of the Decree
eetablishing new customs regulations may be seen

at the Department, 18, Queen Anne’s Gate,
London, S.W. 1.

Grenada.—The complete text of the revised
schedules of Import and Export Duties may be seen

at the Department.

/fo/}/.—The stamp tax on perfumery, medicinal
specialities, alcoholic beverages, and mineral
waters has been doubled.

Kedah.—Export duties have been modified on,
inter alia, rubber, rambong, damar, wood oil, tin

ore, tin, wolfram, hides, hones, bricks, and tiles.

Kenya.—The import of condensed skimmed milk
containing less than 9 per cent, of milk fat is pro-
hibited as from February 5.

Neiheriands.—Tlie prohibition of the expert of

toluene has been removed.

Peru.—^The export duty on vanadium ores and
concentrates is fixed at £p.4.529 per metric ton,
irrespective of their vanadic acid content.
A copy of the new customs tariff and customs re-

gulations, effective as from October 15, 1920, may
be seen at the Department.

Tiujaariia.—Export duties have been reduced on
rape seed, common soap, and toilet soap.

St. Christopher Nevis .—The revised schedules of

customs duti^ came into operation on January 2.

The complete text may be seen at the Department.
San Salvador.—The export duties on sugar, hides,

and minerals have been revised.
iSeii«(7al.—Groundnuts may now be exported to

the ^U.K. without restriction.

Sierra Leone.—The ad valorem import duties
have been increased to 20 per cent.
The export duty on palm kernels prescribed by

the Order in Council of March 29, 19^, has been
revoked.

South A/r?ca.—Asphalt, bitumen, pitch, and pre-

parations thereof imported under item 76a of the

customs tariff must contain less than 60 per cent,

of mineral matter, and heavy oils imported under the
same item must not lose more than 10 per cent, of

their weight on being heated at 160® C. for 8 hours.
Trinidad.—The export of sugar is prohibited

except under licence as from February 14.

Tunia.—The export tax on superphosphates ifi

fixed at 1 franc per metric ton.
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LEGAL INTELLIGENCE.

Raii- Conveyance Classification op a Washing
Powder.—Jose^ph Crosfitld and Som^ Ltd., v.

London and North Western llailway Co.

On March 4 the Railway and Canal Commis-
sioners dismissed an application by Messrs. J.

Crosfield and Sons, Ltd., that their preparation
“ Carbosil ” should be classified in Class 2 for the

purpose of railway conveyance. Until July 1, 1917,

it had been so classed, but then the railway com-
pany decided to classify it as soap powder and
charge for it in Class 1.

The case for the railway company was that the
applicants had for years enjoyed the advantage of

having “ Carbosil ” carried at Class 2 rates, and
that their competitors had_ objected as all other

washing powders were carried in Cla.s.s 1. Appli-

cants had refused to pay Class 1 rates because they
maintained that “Carbosil” was an alkali. The
amount of extra rate it was sought to obtain was
about £1000 a year, and the business was growing.
In the course of the hearing, counsel for appli-

cants admitted that in 1907-8 •“ Carbosil ” had been
advertised as a soap powder, but submitted that

throughout the whole period the railway company
had carried it in Class 2 with full knowledge of its

composition; and it devolved upon the railway
companv to prove that the increased charge wa^i a
reasonable one.

Mr. Justice Lush said that the fact that “ Carbo-
sil ” had been advertised as a washing powder
showed that its classification in Class 1 was correct.

On the point of the reasonableness of the increased
charge, it was conceded that the railway company
had the right to alter a classification after finding

out that it had been incorrect
;
w'ithout deciding

that question he thought that this was what had
been done. He had much doubt if the charge under
the Act had been increased at all, but assuming
that the onus was on the railway company to prove
that the increase was a reasonable one, he thought
that it had abundantly proved its ea.se. The appli-

cants were liable for payment of any sums due.

Breach of Contract for the Sale of Calcium
Carbide. Acetylene Corporation of Great
Britain, Ltd. v. Canada Carbide Co., Ltd.

The action brought by the Acetylene Corporation
of Great Britain against the Canada Carbide Co.
of Montreal for alleged breach of contract in respect
of the supply of calcium carbide during the war
was terminated on March 9 in the King’s Bench
Division.

Plaintiff’s case was that at the outbreak of war
the defendant company had agreed to supply it with
calcium carbide on condition that the Corporation
had sole control of the sale of all the company’s
products in this country. The first contract was
made for the delivery of 3600 tons beginning in

December, 1915, all of which was delivered, but
under the second contract only 200 tons was de-
jivered out of a total of 7000 tons. The terms of
hoth contracts stated c.i.f. United Kingdom, and
provided that if freight cost more or less than 75s.
per ton the difference should be paid by or allowed
to the defendant company. After the price of car-
hide had begun to rise in the middle of 1916, the
company commenced secretly to sell direct to the
Admiralty, f.o.b. Montreal, for shipment to this
country, alleging that shipping space was not pro-
curable for sending the goods to the Corporation.
Inc latter claimed that shipping space was avail-
able, and that it had been declined because the com-
pany was supplying to the Admiralty. Hence the
Corporation had to buy carbide at £25 per ton in
order to fulfil its contracts to sell to the Admiralty

at £18 per ton. In 1917 the Admiralty cancelled
its contracts with the company, whereupon the
latter offered to sell to the Corporation at f20 above
the contract price, as it was obtaining |65—95 per
ton from the Imperial Munitions Jdoard in Canada.
By 1919 the company had repudiated all liabilitiee

under the contracts and had initiated a campaign
for the sale of its goods in this country. The result
was that the Corporation had to pay £25, £35, and
£45 per ton for carbide it had contracted to supply,
and that the company made large profits on goods
it had contracted to sell to the Corporation at f45
a ton. The Corporation alleged a breach in 1917
and a continuing breach afterwards,
For the defence it was submitted that owing to

manufacturing diflficulties and lack of shipping
space, the suspensory clause contained in the con-
tracts came into operation from 1917 onwards; and
that it was not established that the carbide sold
to the Canadian "War Department was sent to this
country and thus came under the contract.
Mr. Justice Row’latt gave judgment for the Cor-

poration for damages to be ascertained.

TRADE NOTES.

BRITISH.
Canadian Imports.—^Despite the adverse rate of

exchange that prevailed during the year, the value
of imports into Canada from the United States in-

creae^ very greatly, the increase in the value of
imported chemicals and allied products alone
amounting to about $6,000,000 over that for the pre-
vious year. The fact that imports from the United
Kingdom also increased greatly during 1920 show
the splendid possibilities that exist in Canada for
the development of a market for British goods. The
following figures may be of interest in this con-
nexion:—Imports from the United Kingdom into
Canada for the tw'elve months ending NovemW
(December totals are not yet available) were valued
at $229,925,844, as compared with $84,638,900 for

the corresponding period in 1919-20; imports from
the United States during the same periods were
$927,564,711 and $725,968,553 respectively. Im-
ports of chemicals and allied products, including
such items as dyestuffs and explosives, from the
United Kingdom for the period in 1920 were valued
at $27,030,165. compared with $21,126,643 from
all sources in the previous year. Exporte to the
United Kingdom for the period decreased, while
exports to the United States increased, the figures

being: to the United Kingdom, $352,083,3^,
against $514,012,960; to the United States,

.$545,283,365, against $443,416,125.

Ashanti in !919.—The chief industries of Ashanti
are the production of cocoa, kola, and gold. The
cacao plantations suffered from drought and insect

pests, factors which are limiting the extension of

the crop; the production in 1919 amounted to
31,944 tons, but though this represented a decrease

as compared with previous years, the quality showed
a marked improvement. The kola crop was up to

the average and 6171 tons was exported. Ground-
nuts have not been cultivated except on an experi-

mental scale, but large areas are available for this

purpose. The total yield of dry rubber was
6150 lb,

;
and 108 tons of skins was exported. Gold

production was maintained during the year, the
yield being 99,269*76 oz., valued at £421,698, as

against 99,278'85 oz., worth £421,736, in 1918.

Local industries, e.g., weaving, basket-ma.king, and
pottery manufacture, are general throughout the
country, but are not exported.

—

{Col. Bep,—Ann.,
No. 1058, Jan., 1921.)
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foreign.
Deliveriea ol German Petaah to America.

—

^The

Deutsche Bergwerks-Zeitung of February 19 pu^
lishes a report that the Potash Syndicate intends

meeting America half way in regard to the sale of

potash. The unsold stocks of chloride of potassium

in America amount to 20,000 tons, and^ a further

29,000

tons, valued at 47,421,400 mk., is lying at

German harbours ready for despatch. In order to

put an end to the dispute concerning the “ Baisse

clause,” the German Potash Syndicate intends to

deliver 40 per cent, of the amount of potash already

delivered at a rate far helow that agreed upon for

the old contracts. Owing to the depreciation of the

American exchange, large sums of money have b^n
lost on the 20,000 tons lying in America, the value

of which is estimated at |l,043,357, and the German

Potash Syndicate, by these supplementary dell-

verics, wishes to make good to a certain extent

these American losses in order to create a new

basis for trade.—(Otficiul.)

The Chinese Soap Trade.—The use of washing soap

in China is practically limited to the areas at or

near treaty ports and large trading centres. In the

interior a kind of vegetable soap, known as soap

bean, is used in laundry work. Imported soaps

were formerly widely sold in the treaty ports and

outlying districts, but have now to face conwder-

able competition from native products. Some

60,000

cases of soap are produced yearly in Hankow

by four native soap works, which are equipped with

little or no machinery. Foreign 6rms that seU soap

in China require cash in advance, whereas the

native manufacturer sells on consignment and

allows long credits and other facilities, with the

result that several foreign soaps no longer eommai^

a market. The imports of washing soap in 1913,

1915 19lt aud 1919 amounted to 1029, 916, 1099,

and ’468 tons, respectively. There are almost un-

limited possibilities for the development of this in-

dustry, and the abundance and cheap supplies of

both raw materials and labour would suggest the

establishment of foreign^iwE^ factories m China.

Apparently the possibilities of developing the toilet-

soap trade are even greater, and the establishmMt

of a factory in China for this purpose would doubt-

less meet with success. The value of the impo^ of

toilet soap in 1919 was £48,148.—(17 .S. Com. Bep.,

Dec. 20, 1920.)

Foreign Company News.

—

Czecho-Slovdkta,

—

group of German textile manufacturers has fonned

a new company in Prague to manufacture artificial

- silk.—(17.S. Com. Bep., Dec. 13, 1920.)
.

France.—The capital of the Societe Chimiques

d« Usines du Rhone is to ho increased to 21

million francs.
-i i

The Compagnie Nationale de 1 Azote (capital

12,500,000

fr.) has been formed to take over the

contract made between the French Minist^ of

Reconstruction and the Badische Anilin- und Soda-

fabrik for the exploitation of the company’s pro-

cess of manufacturing synthetic ammonia ^d
derivatives thereof (c/. J .,

1920, 305 b). The

directorate of the new company includes representa-

tives of various banka, the Cie. des Mines de

Bethune, the Cie. Nationale des Matieres Color-

antes et de Produits Chimiques, the Etablissements

Kuhlmann, the Societe des Products Azote^ and

Solvay et Cie. (Brussels).

—

{Bev. Prod. Ghtm.,

Jan. 31, Feb. 15, 1921.) .

The Upper Alsatian Potash Mines (Societe des

Mines de Potasse du Haut-Rhin, Societe par actions

a Mulhouse) has just formed a subsidiary company

with a capital of 1,500,000 fr. to exploit the potash

mines in Alsace, which will endeavour to a^uire

all mining concessions, mines or works, wlmther

belonging to companies, private persons of the

State. The original capital is 1,500,000 francs.

—

(Deutsch. Bergwerks-Z., Feb. 19, 1921.)

United States.—It is announced that the Society

of Chemical Industry in Basle has decided to enlarge

the Ciba Co., Inc., and to take oyer the whole

organisation and branches of the Aniline Dyes and

Chemicals, Inc. The Ciba Co. will distribute both

the Swiss and American dyes. The factories owned

by the Society of Chemical Industry in Basle are

situated at Basle, Petite Huningue and Monthey

in Switzerland, at St. Fons, m France, Pabianiee

in Poland, Moscow in Russia, Manchester in Eng.

land, and Cincinnati in the United States.—(Oil,

Paint and Drug Bep., Feb, 7, 1921.)

REVIEWS.

Introduction to Qualitative Chkaiical Analysis.

By Th. W. Freseniub. Seventeenth edition oj

the original work by C. R. Freseniub. Trans.

lated by C. A. Mitchell. Pp. 954. (London:-

J. and A. Churchill. 1921.) Price 36s. net.

The appearance of an English translation of the

seventeenth German edition of Presenius’s “ Quali-

tative Anailysis ” will be welcomed by all English-

speaking chemists. The present volume is twice

the size of its predecessor, published in 1897, and

there is much alteration in detail, although the

same general plan is maintained. Part I deals

with chemical principles and methods and the be-

haviour of substances towards reagents. Here are

brief accounts of physioo-chemical theory as it

affects analysis and of the operations of the labora-

tory. Then follow the reactions of kations and

anions, including those of the rare elements a.nd

various organic acids. Part II is concerned with

the systematic course of anailysis and embraces

practical methods of the general course and for

special cases, together with explanatory notes.

Lastly, the appendix includes the reactions of alka-

loids and glucosides, remarks on the choice of exer-

cises, the method of tabulating results, and solu-

bility tables. There is an adequate index.

The guiding principle of the book is_ denoted by

these words from the preface:
—” Chemical analysis

demands a knowledge of the fundamental laws of

general chemistry, of analytical operations, and of

the behaviour of individual substances towards

reagents. Given these essentials, it is possible, with

the aid of a systematic procedure, to undertake the

investigation of unknown substances.” The whole

volume is an elaboration on a most extensive scale

of this fundamental thesis.

Perhaps the analyst will find the book too large

to be a bench companion, hut in this case he will

desire to have it near for reference, because it is

a chemical classic which has been brought

thoroughly up to date. Especially noteworthy i«

the information regarding the chemical reactions of

the rare metals
;
probably in no other place can this

information be obtained in so convenient and ex-

tensive a form. An improvement on former edi-

tions is the inclusion of tables of separation for the

successive groups of metals.

A few comments on details may be made. The use

of iron is quite the simplest method of separating

antimony from tin, and the beginner can hardly tan

to succeed with it; hut most of the acid used to

dissolve the two sulphides should be removed or

neutralised to facilitate the reduction of the anti-

roonious solution by the iron. The method o

separating calcium from strontium by ferrocyanioe

is interesting and little known. The station

(p. 630) that permanganate may be formed when a

manganese compound is fused with potassium

chlorate and sodium carbonate cannot pass; ma”'

ganate, not permanganate, is the stable salt unde
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these conditions; indeed, potassium permanganate

is converted into manganate when fused with alkali

carbonate even in presence of chlorate.

On pp. 634-6 it is said that the ammonium sul-

phide precipitate may possibly contain, not only

hydroxides and sulphides of various metals, but also

phosphates, borates, oxalates, silicates, and
fluorides ;

and there follows a very elaborate scheme

for the separation of all these components. It is

unnecessary for this precipitate to contain any of

the latter salts, and the elaboration may conse-

quently be avoided.
j

By various means interfering anions can be

eliminated from solution before testing for kations,

just as interfering kations are eliminated, by means
of sodium carbonate, before testing for anions.

On p. 113 the compounds HAuCl* and H^PtCI^

are wrongly cailed aurohydrochloric acid and
platinohydrochloric acid respectively

;
and on p. 199

the salts of tervalent titanium are unfortunately
j

called titanic salts.
j

The translator and publishers are to be con-
j

gratulated on their work. The style and arrange-

ment leave nothing to be desired. It is necessary,

however, to call attention to one blemish, viz., that
some of the formulae are misprinted. In the table

above referred to (pp. 634-5) the following erro-

neous formulae occur : KjCkKNOj)*, CaPj,
Ba

3
(PO*)j, Mg(NH)^P04 ;

and there are a few other

similar errors elsewhere. Small defects like the

above, however, scarcely detract from the value of

so great a work. jj ^aven.

Chemistry of Pulp and Paper Making. By E.
j

SuTERMEisTER. Pp. 479, with 55 text-figures
\

and 31 plates. {New fork: John Wiley and
\

Sons; London: Chapman and Hall. 1920.)
j

Price 333. net.
i

This volume has been prepared “ with the idea :

of helping the young technical man, whether
!

chemist or chemical engineer,’^ in the pulp and
|

paper industry. The author is a well-known mill I

chemist of some twenty years’ experience, and the
j

book is based on his “ personal notes and experi-
;

ences ” collected during that period.

As a scientific introduction to the chemistry of
|

the industry it fallo below the level of Griffin and i

Little’s ‘’Chemistry of Paper Making” (now old i

and out of print), and as a manual of technology
1

cannot be classed with Cross and Bevan’s “Text I

Book of Paper Making” (fifth edition, 1920). We
|

make this comparison because in our opinion these
|

arc the two text-books which have had the moet
|

influence on the industry in America and England,
;

and also because the general arrangement and aim
of the book now before us follow on the lines laid

down in these “ classics ” of paper-making.
On the whole, this book may be fairly de-scribed

as a mill chemist’s note-book, based on a limited

but practical experience of the industry, arranged
on a well-conceived plan, and enlarged by copious

references to current literature on the subject. Its

chief points of interest to the paper-mill chemist
in this country are :—(1) An excellent and concise

j

account of American woods and wood-pulp processes

(comprising about one-third of the volume); (2)

about two dozen well-reproduced half-tone plates
of paper-making fibres (from photomicrographs);
(3) the numerous references (over 3(X)) to technical

literature given in the foot-notes; and (4) indica-

tions of American practice in certain routine tests

from which some very useful hints may be gathered
by the practical man who has sufficient experience
to read between the lines.

The authpr writes in a simple and clear style,

but we do not consider his habit of stating incon-

sistent conclusions suitable to the young student,
l^or example, his claim (p. 260) that bleached sul-

phite possesses greater strength than the unbleached
fibre, compared with his statement (p. ^2) that the
more bleach used the greater will be the attack on
the cellulose, is confusing. The first parapraph on
rosin (p. 264) contains an obvious mis-statement
concerning reasons for selection of the grades used
in sizing.

From the consulting chemist’s point of view
this volume is a commentary on a certain aspect
of the technical chemist’s work. It is neither pure
nor practical chemistry, and applied chemistry is

only incidental and explanatory. The successful
paper-mill “ chemist ” is expected to have a know-
ledge of practical botany, minerr^logy, engineering,
and physics in addition to chemistry, and his

chemical analyses are done largely to interpret and
confirm the results of physical tests.

The author presents much valuable information
in a readable and handsome form, hut we de not
consider that he succeeds in attaining fully the aims
outlined in the title and preface.

•Tames Strachan.

Tub Practicb ok Lubrication. By T. 0. Thomsen.
Pp. x.+OO?. (New York and London: McGraw-
Uill Book Co., Inc. 1920.) Price 36s. net.

Mr. Thomsen in his preface rightly states that
lubrication has for many years received only scant
attention. Surely this was inevitable so Long as

lubricating oil coinpaniee regarded the scientist as

an unnecessary adjunct to their advancement. Now
that the engineer is demanding more exact in-

formation about the oil he uses, there is a growing
feeling that more chemists are needed to investi-

gate the many^problems presented. Lately several

well-knowm workers in the industry have written

books to meet the growing demand for knowledge,
and Mr. Thomsen is one of them. Mr. Thomsen’s
opportunities for acquiring information on lubri-

cating systems hare probably been unique; there-

fore, a record of his experiences is very welcome.

The book is designed chiefly for the engineer, hut

since the chemist is called upon to understand
lubricating systems, it must also appeal to the

chemist. The engineering sections are really weli

done, and the illustrations are very clear. The-

chemical portion is scanty, but doubtless this was-

deliberate, as the main object of the hook was to>

deal w'ilh the actual use and application of lubri-

cants in practice. There is just a hint, however,

in the preface that the chemist is merely an assis-

tant to the engineer

!

From time to time various theories have been
advanced to explain the production of acids and
of solid deposits from mineral oil, and perhaps the

belief that the unsaturated hydrocarbons are the
progenitors of these decomposition products has;

been the most popular. The theory appears to have
been based upon speculative arguments and not

upon experimental results. Thomsen’s faith in this

theory api)ears to be evident from the fact that

ho states that hydrocarbons of the formulae
and CnHjn-4 are more or less unsatura-ted

;

in fact the former group is characterised by the
acetylene linkage. Further, he states that the
colour of an oil is due to the presence of iinsatur-

ated hydrocarbons, and that colour is a criterion

of the stability of an oil. It does not require much
experimental work to shed considerable doubt upon
the accuracy of these statements.

One would prefer to have seen the word
“ adsorbed ” instead of “ absorbed ” on page 9; and
on page 14 it would have been better to state that

nitronaphthalene masks the fluorescence instead of

removes it. Tlie apparatus described on p. 591 was
surely designed at the National Physical Labora-
tory, and that which Thomsen suggested and
described in the J. Inst. Elect Eng., 50 (1916), 239,

B
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155, is quite different from this. In this connexion
it might he suggested that a few rekrencea to other
workers would enhance the value of the hook.

OBITUARY.

Tho large number of oil Bpecifieationa are of great
value, although in some cases differences of opinion
may be expected. The inclusion of the subject of
oil consumption is also very valuable, hut no doubt
the reader will be astonished at the wide limits
given

;
but these are inevitable owing to the differ-

ent conditions prevailing in engines of even the
same class.

Whenever a chemist is. called up to report upon a
lubricant, he will benefit by referring to “The
Practice of Lubrication “ before appending his
signature.

E. A. Evans. •

Bibliotheca Chemico-Matheiutica. Cataiogue of
Works in Many Tongufi.s on Exact and Applied
Scienre, with a Subject-Index. Compiled and
Annotated by H. Z. and H. C. S. Two volumes.
Pp. xii-}-964. {London: Henry Sotheran and
Co. 1921.) Price 63s. net.

These volumes are of so unusual a nature that
they are worthy of detailed notice. The main con-
tents of the work were first issued as a series of
annotated sale catalogues, and in their original
form they were of considerable value to biblio-
graphers and librarians for reference purposes.
Their publication in two well-bound volumes,
together with an adequate subject index, should
increase the scope of their usefulness. The addition
of portraits and facsimiles of high artistic and
technical merit adds to their attractive character.
The portrait of Dr. Thomas Young is a particularly
fine example of photo-reproduction. The bio-
graphical and descriptive references are both in-
teresting and instructive, though it is a pity that
extraneous comments were introduced in the last
few pages oubliahed during the war. We may
agree with the sentiments, but the remarks hardly
appear to have any direct connexion with the items
to which they are attached.
In view of the large field covered by these

volumes, it is not remarkable that a few inaccuracies
occur. On page 208 there is a statement that only
one volume \ras published by the Royal College of

Chemistry^ that of 1845-7, wliereas a second was
published m 1863, covering the years 1848~51. That
Storer’s Dictionary, Cambridge (Mass.), is “the
only dictionary of chemical solubilities ever
attempted ” is also erroneous, as one was compiled
by Comey in 1896, and another by SeideU in 1907
(2nd edition 1920). The first edition of Accum’s
“ Chemical Amusement ” is dated 1819, but as the

copy contains a list of chemical apparatus not in-

cluded in the 1819 edition, this is obviously a mis-
print for 1817.

The mention of a “ neatly written ’* MS. as possi-

bly the one used by Robison when compiling his

edition of Black’s Lectures suggests the speculation

as to how many of these manuscript copies are still

in existence. From time to time the writer has
come across these MSS., the owners of which fondly

supposed that their copy was either the original,

or that of Robison. Reference to Robison’s pre-

face show’s that the former consisted of single

octavo leaves, full of erasures and difficult of tran-

scription, whilst the latter contained whole pages

and many alterations in Black’s autograph, so that
either should he easily identified.

Messrs. Sotheraai are to he congratulated on their

enterprise in producing a catalogue of books which
is also a record of permanent utility, and by pub-
lishing it in its present form they have rendered a
distinct service to those interested in the history
and bibliography of science.

F.*W. Clifford.

By the death of Soren Hoy Blichfeldt at the
early age of 44, the margarine industry loses one
of its ahicst technologists. Blichfeldt, who
Danish by birth, graduated from the Bx)yal Pharma
centical College, Copenhagen, and came to England
in 1906 to take up the position of technologist tn
the Maypole Works at Southall. He had previouslr
been engaged for a few years on bacteriological and
fermentation research work, and having a remark-
able gift of applying science in the worfa he was
able very soon to improve and develop methods of
manufacture. This service was rendered not
merely in the narrower sphere of his company, but
in the wider interests of the margarine industrv
generally. '

S. H. Blichfeldt’s name will be familiar tomembers as a contributor to the Society’s literature
and one could not meet him without being impressed
by the great fertility of his mind and his wonderful
power of conceiving methods and processes. Many
men with faculties so fully developed arc so
absorbed in their theories that all else in life is
excluded; but Blichfeldt was a keen sportsman a
skilled musician and, to all who knew him, a charm-
ing companion—a wonderful combination which
makes his loss the more keenly felt by his colleagues

E.Swoin.

PUBLICATIONS RECEIVED.

Applied Colloid Chemistry ; Geneeal Theosy. By
W. D. B.lnceoi'T. International Chemical
Senes, edited by H. P. Talbot. Pp. 345. {New
York and Condon: ilcGim-Hill Book Co., Inc.
1921.) Price 18s.

Electeolyiic Deposition and Hydeomeiailueby
OP Zi.\c. By 0. C. Ralston. Pp. 201. (.Vfir

York and London: McGraw-Sill Book Co.. Inc.

1921.) Price ]8.s.
.

’

Lehebuch deb Parbenchemie. By Dr. H. T.

Bucherek. Second edition, revised. Pp. 636.

(Leipzig: Otto Spamer. 1921.) Prices: un-

bound 47s. Iri., bound 51s.

A Text-Book op Dye Chemistry. By G. von
Georgievics and E. Grandmougin. Second
Engiish edition, translated from the fourth
Oernum edition (with additions) and revised by
F. A. Mason. Pp. 560. (London: Scott, Green-
Kood and Son. 1920.) Price SOs.

The Chemistry oi- Synthetic Drugs. By P, M.iv.

Third edition, revised. Pp. 248. (London

:

Longmans, Green, and Co. 1921.) Price 12s. 64.

Rbd-Lead and How to Use it in Paint. By A. B.
Sabin. Third, .edition, rewritten and enlarged
Pp. 139. (New York: John Wiley and Sons,

Inc.; London: Chapman and Hall. 1920.)

Price 11s, 6d.

Lead Ores. By T. C. P. Hall. Imperial Institute

Monographs on Mineral liesources, with special

reference to the British Empire, Pp. 127.

(London: John Murray. 1921.) Price 6s.

Transactions op the Incorporated Sanitary
Association of Scotland, 1920. (Published by

the Association, 88, Bath Street, Glasgow.)

Journal op Indun Industries and Labous. Vol. 1.,

Pari I. February, 1921. (Calcutta: Superin-

tendent Government Printing. 1921.) Price

Bs. 1-8 per part, Bs. 4-8 per volume of 4 parts.

Corrigendum.—In the last issue, p. 97 R, col. ii-i

in the sixth line from top, read “ geranial ” instead

of “ geraniol.”
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SOCIETY OF CHEMICAL INDUSTRY.

THE ANNUAL MEETING, 1921.

MESSAGE FROM THE PRESmENT.
As has already been announced, the next annual

meeting of the Society of Chemical Industry will be

held in 'Canada, in response to a Tery hearty invita,-

tion extended by the Montreal Section
;
the formal

meeting extends from August 29 to August 31, but
our Canadian friends have expressed the wish that

the party from Europe will arrive a few days earlier

so that they may be shown some parts of Canada
not included in the extensive official programme
now being compiled. It will thus be convenient if

as many of the visitors as possible will travel with

me by the “ Melita,” which leaves Liverpool on
Friday, August 12, and arrives at Montreal on or

after August 22.

At the close of the business meeting on August 31,

the members will leave Montreal by a special train

for a four days’ triangular tour of Eastern Canada,
during which visits will be paid to the paper and
pulp works at Grand Mere, the largest in Canada,

to the carbide and synthetic-acetic-acid factories at

Shawinigan, and possibly to the aluminium and
magnesium electrolytic plants. September 2 will

be spent at Ottawa and the next two days at

Toronto. A boat trip across the Lake has been i

arranged in connexion with a visit to Niagara and i

to the chemical works and fruit farms on the
;

Canadian side of the river. September 6 will be
;

spent in an inspection of the electrochemical works i

on the American side of the Niagara Falls, and the
!

party will then proceed by train to New York.
j

From September 7 to September 10 the party
|

will co-operate in a joint meeting of the Swiety of
|

Chemical Industry and its American Section and
j

the American Chemical Society; it will visit the
|

great Chemical Exposition which opens at New
|

York on September 12, and which will certainly be :

one of the most important exhibitions of the
j

chemical industry which has ever been held.
|

During the critical period through which all
i

branches of the chemical industry .are at present

I)a.ssing, when old markets are falling away and
I

must be replaced by new ones, it is more than ever !

essential that British industrial chemists should
]

seize every opportunity of gaining acquaintance

with the conditions which prevail in the British
;

Dominions and abroad; only by personal visits and
I

by the establishment of new friendships and fresh :

business relationships can our members hope to bo
:

able to raise our chemical industries to the position
j

indicated for them by the history and the geo- i

graphical environment of these islands. Our Cana-
dian and American friends have intimated their

;

desire to furnish uncommonly extensive faeilities for
|

the inspMtion of works concerned with every branch
j

of chemical industry, and it is certain that similar
j

facilities cannot be granted to private individuals :

travelling alone apart from an official party such

a.s is now being formed. The Council therefore de-

sires to urge the members of our Society to mijke

every effort to accept the generous invitation

extended to us by our transatlantic friends; we are

convinced that the maximum benefit to our Srmiety

and to the chemical industries of Great Britain, of

Canada, and of the United States can only be

derived by the attendance of a large British party
at the coming annual meeting.

WiLLUM J. Pope.

Supplementary to Hie provisional programme
which appeared in tte Joumdl for December 1.5

last, we are now able to give the following details

concerning the arrangements which have been made
for the period August 26—31, to be spent at
Montreal ;

—
Friday and Saturday, August 26—27 ; —Reception

Committee meets Visitors.
Sunday, August 28 :—Golf. Motor-trip around City

and Island.
Monday, August 29 ;

—
Morning: 10 am., Council Meeting at McGill

University; 11 a.m., Annual Meeting, (a) Ad-
dress of Welcome; (b) Reply; (c) General Busi-
ness of the Society.

Afternoon: 1 p.in.. Civic Reception and Lunch.
3 p.m.. Special Visit to McDonald Agricultural
College. Supper and Garden Party.

Tuesday, August 30 :
—

Morning; 10.30 a.m., (a) Address by a prominent
Canadian chemist; (b) Pulp and Paper Sym-
posium (3 papers).

Afternoon : 1 p.m., Luiulicori at Windsor Hotel,
given by Montreal Section. 3 p.m.. Visits to
various industrial plants.

Evening; 7.30 p.m., Banquet at Windsor Hotel.
Wednesday, August 31 :

—
Morning: 10 a.m., Special Addresses and Tech-

nical Papers.
Afternoon; 1 p.m.. Luncheon at Windsor Hotel

given by Montreal Section. 3 p.m., Special

Convocation at McGill University. 4 p.m.,

Trip down Lachine Rapids.
Evening; 11.55 p.m.. Leave by night train for

Shawinigan.

NEWS FROM THE SECTIONS.

SHAWINIGAN FALLS.

At a meeting held on March 12, Dr. F. W.
Skirrow presiding, Dr. John S. Bates, formerly

director of the Forest Products Laboratories of

Canada, gave an address on “ Pulp and Paper.”
The subject of forestry should be taken more

seriously by the public, because the time has come
when plans must be carried out on a large scale to

protect and reproduce our crop of trees tor all the

wood-using industries. Canada’s reserves of

timber rank next to those of Russia and the United
States, but even this strong position must be pro-

tected to ensure permanent supplies for the

Dominion and the rest of the world. Forest fires

have burned down ten times as many trees as the

loggers have felled. In the east there are still large

su|)|)lio3 of puipwood trees, but British Columbia
has most of the big timber. Fortunately, over

90 per cent, of the timber land remains under
Government ownership, and the problem is fairly

simple if the public will only demand and assist

State action in conserving the timber resources. As
over two-tliirds of the laud area in the settled por-

tion of Canada is unfit for agriculture, there is

ample scope for development.

The pulp and paper industry now heads the list

of manufactures in Canada, and also leads all others

in export trade. This may be traced directly to

tho natural resources of puipwood and water

power. To a large, extent paper is made from raw
materials not suitable for other purposes. Cotton

goes into textiles, and the waste clippings, rags

and linters supply the higher-grade paper mills.

The best trees are cut into lumber, but the smaller

sizes and inferior species are good enough for most

grades of paper products. The problem in making
paper pulp is to dissolve out the lignin and other

carbohydrates in tho wood, and to separate the

flexible fibres of white cellulose. Wood is the out-

standing source of fibre for papermaking, because

the length of the natural fibre is just right, the

yields of pulp are high, wood is cheap, abundant
and compact, and, finally, it floats down our rivers
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and is easily handled. The conifers such as spruce,

balsam fir, hemlock, and jack pine are low in resin

content, and have fibres about } in. long and
0 01 in. wide. The hardwoods such as poplar, bass-

wood, and birch are more resistant to pulping, and
have fibres about one-third the size of the soft-

woods, so that their use is more limited.

The speaker then outlined the groundwood,
sulphite, sulphate, and soda processes by which
wo^ is converted into mechanical and chemical
pulp. The characteristic properties of the difierent

kinds of pulp fibres were illustrated by samples of

paper pie-plates, newsprint, wrapping paper, board
products, magazine paper, writing paper, and
bank-note paper. The methods of beating, bleach-

ing, sizing, and loading to give the desired forma-
tion and finish were described. In conclusion, the
scientific trend of the industry in the direction of

improvements in processes and machinery, saving

of hy-products, and quality of products was
pointed out.

BRISTOL AND SOUTH WALES.
A meeting was held at the University College,

Cardiff, on March 4, with Prof. C. M. Thompson in

the chair. Mr. Donald Brown read a paper on
“ Paper-making,” in which he described the various

processes employed from the felling of the timber
in Sweden to the finished roll, and explained the

different types of machinery used. The paper had
special reference to the Ely Paper Mills, Cardiff,

which were subsequently visited by the Section on
March 10, by the courtesy of Messrs. T. Owen and
Co., Ltd.

At Bristol on March 17, Mr, E. Walls (chairman)
gave an address on “ Chemical Industry in Bristol.”

Except for the purely engineering, boot manu-
facturing and clothing trades, there was no
productive industry in Bristol which was not
interested in technological chemistry. Chemical
engineering was strongly represented in gas manu-
facture, an industry which was introduced into their

city in 1811 by a Mr. Briellat, who was accused of

having “ unholy dealings with an infernal power.”
The Bristol Gas Co. started operations in 1816 with

a capital of £5000 and experienced many vicissi-

tudes (among which was the refusal to lay pipes on
account of the danger) but it outlived the compe-
tition of a works which started producing oil gas
in 1824. The local tanning industry derived much
benefit from the importation of hides from Ireland,

and the oil, paint, and varnish industry probably
owed its origin to local supplies of ochre and im-
portation of logwood from the Indies. Floorcloth,

the forerunner of linoleum, was introduced in

Bristol by John Hare in 1782. The fame of Bristol

brewing went back many centuries. The distilla-

tion of petroleum for toluene was carried out on an
enormous scale during the war

;
in fact, no less chan

80 per cent, of the total output of toluene in 1915

was produced at Portisbead, the plant for which
was shipped en bloc from Rotterdam. Alcohol was
distilled locally for munitions purposes during the
war, as were also aromatic hydrocarbons, phenol,

and glycerin. At Netham there was the large

plant of the United Alkali Co. producing soda by
the Leblanc process, also caustic soda, chlorine,

bleaching powder, sulphuric acid and other pro-

ducts. Glass-making was an old-established Bristol

industry largely engaged in making bottles for

import^ wine; in 1797 there were 14 glass works
in operation. The Avonmouth works, erected
during the war, might have given Bristol a pre-

ponderating position in chemical industry, the total

capacity of the sulphuric acid plant being sufficient

to supply tbe whole requirements of Europe, but,

unfortunately, it had been closed down. In fine

chemicals they had no standing, but Bristol had
always been a pharmaceutical centre. The refin-

ing' of copper and manufacture of brass from
cupriferous residues from Cornish tin-ore was
started about 1706, calamine from the Menip
mines being also used. The brass-wire industry was
developed on a large scale, and in 1712 it was stated
that the brass and copper works consumed 2400 tons

of coal per week. T4ere was also an important
lead industry in the 17th and 18th centuries.

The oldest chemical industry in Bristol was soap
manufacture, which dated back to the 13th or 14tti

century; this industry suffered severely in 1631

when the King granted the monopoly of soap,

making to certain Londoners. In conclusion

Mr. Walls referred to the help which the local

chemical industries and the Section had received

from the Chemical Department of the University
and stated that with such assistance there should
be a bright future tor chemical industry in Bristol.

GLASGOW.
At an informal meeting of the Section held on

March 9, Mr. J. H. Young presiding, Mr. Crooks

read a paper on the “ Electric Charge on Colloids.”

Reference was made to the importance of Colloid

Chemistry and the growing necessity for all

technical chemists to have a sound knowledge of the

subject in view of the fact that many of the pro-

cesses which the chemist controls deal noth
colloidal phenomena. The work of Graham was
mentioned, and emphasis was laid on the fact that

the term “
colloid ” connotes a “ state ” and not

a “ form ” of matter, and that many of Graham's
crystalloids have, by various methods, been

obtained in the colloidal state.

Malfitano’s work on the conductivity of sols

after filtration through a collodion membrane was
referred to, but it was pointed out that his method
was open to objection as the filtration might change

the concentration of the medium as well as remove
the disperse phase. The method of prolonged
electrolysis used by Whitney and Blake was recom-

mended as a more suitable method. The necessary

precautions to be taken in observing migration

velocities were fully discussed, The action of

electrolytes on sols was described and the “ Valency
Rule ” generalisation enunciated and explained.

Burton’s estimation of the charge on a colloid

particle (by assuming that the amount of

laluminium ion necessary to precipitate a certain

amount of a sol carried the same amount of positive

electricity as the precipitated colloid did of nega-

tive) was also dealt with. In concluding, reference

was made to the theories regarding the electrical

charge, particular attention being given to tbe

“ differential diffusion ” explanation of Taylor,

the more or less generally accepted “ adsorption
"

explanation, and Burton and Hardy’s explanation

for the oxidisable and non-oxidisable metals.

A paper on “ Lead Corrosion ” was read by Mr.

W. G. McKellar.

NEWCASTLE.
Two papers were read at the meeting held on

March 23. Mr. C. F. 'Kdman re-read the paper on
‘‘ Alcohol from Coke-oven Gas,” which he had

previously read at Middlesbrough on March 7 (cf.

J., 1921, 103 e), and Mr. 0. L. Hadden contributed

a paper on ‘'The Effect of Some Physical Con-

ditions on Calcium Sulphate Cement.” Prof. P
Phillips Bedson presided.

Mr. Haddon has carried out tests on the expan-

sion of a flooring plaster consisting of 3 parts of

plaster to 1 part of water or of a 6 per cent,

solution of calcium chloride, potassium sulphate, or

ferrous sulphate. Le Chatelier’s apparatus was

used, and no measuTenients were made with the

cement in a plastic state. He found that expan-

sion was least with accelerating solutions and
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greatest when retarders were employed. With the

potassium sulphate solution, wet-set plaster con-

tinued to expand during recrystallisation. Both

the degree of wetness and the amount of expansion

have an effect on the tensile strength
;
briquettes

which had expanded 5 per cent, had less than a
quarter of the strength of similar briquettes allowed

to dry in air (when the expansion is very much
less). Under normal conditions, expansion does

not ex<^ed about 0.1 per cent., and ceases within

the time required for complete setting.

The weakening of flooring plaster was investi-

gated by immersing briquettes (after six hours* im-

mersion in water and air-drying) in various liquids

for definite times and then breaking them. It was
found that mineral oils were without effect, but the

tensile strength was reduced by mixtures of methyl-

at^ spirit and water to an extent varying with the

amount of water in the mixture. The • strength

was reduced by over one-half by water and by a

concentrated solution of ciilcium sulphate. Similar

results were found for crushing strengths.

The value of the published data on the mechanical

strength of flooring plaster is impaired by the

cii'cumgtance that no standard has been laid down
concerning the condition of the briquette on break-

ing, and it is suggested that the method used in

testing Portland cement should be generally

adopt^, and that the proportion of flooring plaster

to water should be 3;1 by weight.

MANCHESTER.
The annual meeting was held at the Textile In-

stitute, Manchester, on April 1, Mr. John Allan

presiding. Five members of the committee retired,

and as there were seven nominations to fill the five

vacanciee a ballot was taken; Messrs. R. H.
Clayton, J. R. Hannay, W. B. Hart, J. A. R.
Henderson, and J, Huefiuer were elected.

The Hon. Secretary, Mr. L. Guy Radcliffe, then

read his report for the session 1919-21, which stated

that the original syllabus, issued last August,

arranging for eight meetings and about twelve

papers, had been carried out with very few altera-

tions. The change of meeting-place from the

Grand Hotel to the Textile Institute, which was

decided upon by a unanimous vote of the members
present at the February meeting, has had the

success anticipated, and the Section has now the

advantage of an excellent locality for scientific

meetings and social intercourse. The numerical

strength of the Section has diminished in spite of

many new members having joined the Society.

About 20 members were lost by resignations, and 5

by deaths, but removals from the district were very

numerous, and the membership now stands at about

820, The committee has elected Dr. E. Ardern to

be chairman in place of Mr. John Allan, who now
becomes vice-chairman in succession to Mr. W.
Thomson, and the hon. secretary was re-elected for

a further year. The report also refers to the

annual dinner held in November and the annual

supper held in March.
At the ordinary monthly meeting which followed,

Mr. H. J. Bailey, formerly of the Explosives De-

partment of the Ministry of Munitions, read a

statistical paper on Sulphuric Acid during the

War Period.” It was shown that \yherea6 the pr^
Auction of sulphuric acid in the United Kingdom is

normally about one million tons per annum of 100

per cent, strength, 1,208,000 t, was produced during

1916 in chamber-acid plants; and that the pr^
Auction of concentrated or fuming sulphuric acid

made in contact-acid plants reached 221,000 t.

during the year 1917.

The raw materials for the manufacture of sul-

phuric acid were dealt with, and tables were given

showing the various main uses in the heavy chemical

industries of the country. In addition, summarised
statistics were given of the consumption of sul-
phuric acid in the manufacture of the various types
of explosives, and it was shown that in the period
1916 to 1918 the overall consumption per lb. of ex-
plosive manufactured was reduced to less than one-
half of that used during 1915 by obtaining increased
efficiencies and necessary economies in working.
The author also discussed the production and use

of fertilisers during the stressful period of the sub-
marine menace in 1917-18, and showed that whereas
during the first two years of the war vhe manu-
facture had seriously declined, before the war had
ended the full pre-war production had been sur-

passed, thus enabling much larger supplies of sul-

phate of ammonia to be available for agriculture.

LONDON.
At a meeting held on April 4 at Burlington

House, with Mr. Julian L. Baker in the chair, a

paper entitled “ The Scientific Principles of Cold
Storage ” was read by Prof. W. Stiles.

Food materials that can be preserved by oold

storage—and they are the majority—may be
roughly divided into:—(a) Those, such as fruit,

which deteriorate on freezing and therefore must not
be cooled below 0° C. ;

and (b) those, such as mutton
and rabbits, w’hich, after ’^ing frozen solid, prac-
tically revert to their original condition on thaw-
ing. A few materials, e.g., beef and some species

of fish, occupy an intermediate position. Cold
storage above 0® C. allows enzyme and other actions,

which may lead to deterioration, to continue, but
below this temperature these processes are etoppecl

or greatly retarded. Further advantages of fros^n
storage are:—Longer preservation, the possibility

of close packing, and the small amount of sufier-

visiou required. One of the greatest problems of

cold storage is therefore to devise means by which
materials belonging to clas-s (a) may be stored in

a frozen c*ondition instead of at temperatures above
0° C.
The cold storage of fruit is influenced by variation

in the rate of cooling, light, relative humidity,
movement of the air, and other factors. Even at
0^ C. biochemical changes take place which result

in the conversion of carbohj’drates and organic
acids into other substances, and the production of

carbon dioxide by re.spiration. The rate of respira-

tion is greatest in those fruits that keep in oold

storage for the shortest time, and this rate is

doubled for an increase of temperature of 8° C.

Although chemical changes are reduced by cooling,

all reactions are not depressed to the same extent.

Fruit may be chilled slightly below 0® C. without
freezing, owing partly to the lowering of the
freezing point by the salts etc. present in the
juices, and partly to the effect of the small amount
of heat produced by reepiration. When rotting

commences the temperature of the fruit increases

rapidly. In storage by freezing, the change from
liquid to solid is not completely reversible on
thawing, and with beef and fish, water separates

which runs out on thawing, thus leading to loss of

soluble substances and probably causing toughness.

The rate of cooling much affects the condition after

thawing, and experiment has proved that with

rapid chilling the changes produced are reversible

on subsequent thawing. Although agitation of the

cooling medium has little effect upon the rate of

cooling, this property is largely influenced by the

conductibility for heat of the medium. Gases are
unsatisfactory, and the most efficient practicable

media are water and aqueou.s solutions of common
salt, calcium chloride or magnesium chloride.

Materials of small bulk, such as fish or small joints

of meat, are very effectively frozen in brine, but
with larger pieces the outer layers are often duU in
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colour, although the salt present is ineuOScient to

affect the flarour after cooking. Calcium and
magnesium chlorideB may give rise to a bitter

flavour. But little experimental vork has so far

been done in this subject, and its extension would
prove of the greatest value to all civilised races.

JAPANESE CHEMICAL INDUSTRIES
FROM THE STANDPOINT OF

FOREIGN TRADE.

As is woll known, the chemical and allied

industries of Japan underwent a sudden and
great development during the war, owing mainly
to the country being cut off from extraneous sources

of supply, but also to the great demand for warlike
materials. The progress achieved is well reflected

in the following statistics of foreign trade, which
afford a comparison between the average yearly
trade during the three years immediately preceding
the war and the trade in 1918. During this period

the value of the imported chemicals, etc. rose from
63 million to 93‘4 million yen, an increase of 47
per cent., and that of the exports increased from
an average of 51‘66 to 246‘79 million yen, a gain
of 378 per cent. The appended table gives some
details (the negative sign indicates a decrease,

and the yen is taken at 2s.) :
—

Imports.
Total Bate

Exports.
Total BaU

inc. or pec Inc. or per
dec. cent. dec. cent.

Sugar £216.200 356 . . £1,385,000 133

Leather 1U.300 36 . 940.000 753
Oils aud waxes .

.

181,300 39 . . 3.420.000 426
Chemicals and drugs .

.

2,394.600 227 . . 2.856.900 474
Explosives 160,900 188 . . 1.708,200 150
Dyestuds 417.000 58 . .

— —
Pigments
Palate

129.900
27.400

95\
16/ 1,024,800 2601

Kubber -104.600 -42 — —
Oelldioid -426,000 -100 .

— _
Photographic materials 101.800 104 — —
Paper 502.900 45 . . 2.654.100 857
Porcelain - 1,800 -18 . . 1.413.500 242
Glass -184.600 -42 . . 1.290.000 410
Enamelled ware - 3,800 -100 . — —
Bricks -400 -2 — —
Cement
Electric-furnace pro-

— 660.200 1376

ducts 117.400 970 .
— —

Fertilisers - 1,269,200 -98 21.900 32

Total £2,985.400 47% £19,522.800 S78«

It will be observed that very remarkable

increases occurred in the imports of chemicals and
drugs, dyestuffs, paper, sugar, oil and wax,

leather, explosives, pigments, photographic mate-
rials, and electric-furnace products. On the other

hand, celluloid, enamelled ware, and fertilisers all

showed noteworthy decreases. Of the chemicals,

very large quantities of soda ash, caustic soda and
soap were imported, although production has in-

creased to such an extent that at the present time

Japan can supply 80 per cent, of her consumption

of caustic soda from home sources. The increases

shown are to a very large extent due to the

enormous rise in market prices; the quantities im-

ported actually diminishea.

The following figures show the percentage value

of the imported chemical products compared with

the total value of the whole import trade of the

country ;
—

Average ol

3 pre-war 1918.
yean.

£61.990.500 .. £165.8U.^— . . 67.380.700

6,354.900 . . 9.340.300

10.1% .. 6 .6%
The largest increase in the value of exported

prodiipts was obtained by oil and wax inaustry,

mainly as a result of the new export trade in palm
oil, rapeseed oil, and soap. The chief increases in
chemicals and drugs were in calcium carbide
acetic acid, and potassium chlorate. The ratio of
the average value of the chemicals, etc. exported
before the war to the i^(de export trade rose from
9*6 to 12'2 per cwit.

Avwi^ of

3 ftthWar 1918.
ywn.

(a) Total exports . . . . £53.662.500 . . £196,210,000
(b) Technical products . .

—
. . £172,890.600

(c) Chemical products . . 5,156,500 . . 24.679.400
Katioof(c)to(b).. .. • — .. 14.1%
Batloof<c)to(a).. 9.6% .. 12.2%

The most important countries of destination of

exported Japanese chemical products are China,
India, Oceania, and South America.

THE INTERNATIONAL NORMAL
WEIGHT FOR THE SACCHARIMETER.

At the present time the normal weight that is in

I

almost universal use for the saccharimeter (or

I
polarimeter reading the percentage of sugar
directly) is 2G 0 grams, this standard having been
adopted by the International Commission for

Uniform Methods of Sugar Analysis in 1900. On
dissolving 26'0 grams of pure sucrose in water, and
making the liquid up to 100 metric c.c. at 20° C., a

solution is obtained which in a 2(Kl-mm. tube reads

exactly lOO'O scale divisions corresponding with
34’657 ±0'023 angular degrees with spectrally

purified sodium light. In France a norm^ weight

of 16'29 grams is largely used.

The proposal was, however, recently made by

Dr. C. A, Browne and other American chemists to

adopt a sugar scale having a normal weight of

20 grams, the principal advantages claimed foing

:

—(1) It is a compromise between the 26 0 and
16'M gram scales

; (2) the results obtained are easily

converted into percentages by multiplying By 5;

(3) aliquot portions of 50, 25, 20, and 5 c.c. of

the 20 per cent, solution represent even gram
quantities; and (4) the specific rotation of sucrose at

a concentration of 20 grams, in 100 c.c. (18'62 per

cent, by weight) is about the maximum. It was
further argued that the factor for conversion into

circular degrees, namely 100= 34'657, is inaccurate

in view of the work of Bates and Jackson published

in 1916, and that the present is an opportune time
for adopting a new factor and a new standard.

French chemists decided to support their American
colleagues in adopting the 20 gram normal weight.

In order to elicit the opinion of British chemists

in the matter, a committee was formed consisting

of the following;—Prof. Arthur B. Ling (chair-

man), Prof. Thomas Gray, and Messrs. L. J. de

Whalley, Hugh Main, and J. P. Ogilvie (sccretairy).

This committee drew up a statement of the argu-

ments pro tt contra, nearly 2000 copies of which

were sent to chemists engaged in the sugar and

allied indnstries, both in this country and in the

British Dominions.
An analysis of the replies received shows about

72 per cent, of the correspondents to be opposed to

the adoption of the new standard. Most of these

replies stated as the reason for the decision that

the advantages claimed for the proposed new stan-

dard were too slight to compensate for the con-

siderable inconvenience, expense, and confusion

that would (it was considered) .be involved by its

adaption. A very frequent additional reason was

that, owing to the smaller amount of sample taken

for ike assay, the accuracy of observation woflld be

diminished. In an addendum to Us reply, Mr. A. F.

(>) TotaltoKrta .,

(b) Techmeu products
(c) Chemical producU

lUtiool(c)to(a)..
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3)ake, (Aemist, Atlantic Sugar Refineries,

Ltd., St. N.B., Canada, said that he thought

the ‘ttme should be retained regardless of

whether ffiiiftld’s or Bates and Jackson’s factor

is the oorredt one, or whether future investigations

provide still another, “new instruments being

niade according to the best factor available at the

time, and old ones being controlled and corrected

by quartz plates stan&rdieed according to the

latest factor.”

it would therefore appear that British chemists

are largely in favour of retaining the present inter-

national standard, which in fact is now in almost

universal use (excepting in France and Mauritius).

CHEMISTRY AT THE INDIAN
SCIENCE CONGRESS.

The Eighth Science Congress was held this year

from January 31 to February 5, at Calcutta, under

the presidency of Sir Rajendranath Mukerjee.

About 150 papers were presented.

On February 1, Dr. E. R. Watson, Director of

the Cawnpore Research Institute, gave an address

on " Chemical Research for the Development of In-

dustries in India.” Speaking of the dye industry,

he said that the amount of coal tar at present

available was quite insufficient, but if more were

produced he saw no reason why the industry should

not thrive. He was not very hopeful about wood
distillation, but white lead, potassium perman-

ganate, and various other chemicals might be made
cheaply. The manufacture of sulphuric acid was
handicapped by the want of indigenous sources of

sulphur. There was some talk of making it from
natural sulphates, but it was very doubtful whether

this would pay. Industrial alcohol could be pre-

pared from grain. There were three classes of in-

dustries possible in India, viz., (1) iron and steel,

(2) textiles, and (3) chemicals.

In the discussion that followed. Dr, H. K. Sen,

who has had considerable experience in the maiiu-

facture of sulphuric acid and sulphates in India,

said that unless there were State protection

.

chemical industries could not stand competition

from outside. Sulphuric acid of sp. gr. 1'84 was
sold in England at 28s. per ton before the war, but

it could not be manufactured in India for less than
I!s.97.5 per ton (rupee=ls. 4d. at par). Nitric

acid would cost 4'5 annas (6Jd. at normal exchange)

per lb. Magnesium sulphate used to sell in Ger-

many at Rs.l—8 per cwt., whereas it could not bo

manufactured in India for less than Rs.d—14 per

cwt. Dr. Sen advocated the manufacture of in-

dustrial alcohol from calcium carbide, which,

according to the calculations of Drs. Simonsen and

Sudborough, could be manufactured in India at £6
per ton. He said that 1 ton of carbide would yield

a» much alcohol as 8 tons of potatoes, viz., 700 kg.

Tertiary pyritic shale was mentioned as a possible

source of sulphur for tho manufacture of sulphuric

acid. India produced 6000 tons of saltpetre and

exported 4000 tons annually. Nitric acid could be

manufactured from it cheaply if the by-product

potash salts oould be disposM of profitably. Dr.

H. E. ’Watson, of Bangalore, remarked that the

manufacture of one or two dyes would not do;

either a largo number should be made or none at all.

Bewas infavour of manufacturing induatrialalcohol

from coRulose by a biochemical process. It should

stand competition with petrol. Prof. Gilbert Fowler,

of Bangalore, expressed the opinion that the pro-

posed manufacture of dyes in India was hopeless;

nor was the manufacture of sulphuric^ acid from

Sypsum possible in India on a eommereial scale on

account of the high temperature required. In
Europe calcium sulphide and sulphate were waste
products in the manufacture of soda, yet no one
thought of making sulphuric acid from them. In-
dustrial development must grow side by side with
the solution of the food problem, which was of tho
utmost importance at the present time.

In tho Section of Chemistry some two dozen
papers on the pure or applied science were read or
taken as read. The president. Dr. H. E. Watson,
discussed the development of Indian chemical in-

dustry in his address. Taking into consideration
the vastness of the Indian Empire and the difficul-

ties of railway communication, he was not in favour
of erecting large factories in one or two places.

Small factories distributed all over the country
would be more suitable. He tabulated all the in-

dustries, giving figures of merit to each and taking
into consideration all the conditions as to raw
material, labour, transport, demand, competition,
etc. He found that the salt industry took the first

place, and tiles and bricks came next. Then fol-

lowed iron and steel, sugar, oil, cement, essential

oils, drugs, milk product.?, etc. For wood distilla-

tion the conditions were unfavourable. Hardening
of oil for edible purposes was quite possible. Tho
manufacture of sulphuric acid would succeed if

small contact-plants were erected in different parts

of India. The soda industry could not stand compe-
tition from tho Brunner, Mond or Magadi Sodia

companies. The manufacture of bichromate was
possible, as there was a great demand for it in the

tanneries. Uyanamido could he produced cheaply,

but it would be very difficult to induce tie Indian

cultivator to use it as a fertiliser.

Messrs. G. J. Fowler and D. L. Sen described an

investigation carried out on behalf of the Indian

Munitions Bo^rd upon the bacteria associated with

rice and other ceroals, in order to study the sources

of infection in starch factories, the consequent loss

of starch, and allied questions. Tho bacillus em-

ployed by Weizmann for the manufacture of acetone

and butyl alcohol from starch is very resistant and

survives the ordinary cooking process, hut un-

polished rice carries a small quantity of an alkaloid

which acts as a selective antiseptic and protects the

rice from bacterial attack. Marked differences

were observed between tho behaviour of polished

and unpolished rice even after cooking, and micro-

scopic examination showed that the polished grain

carried more organisms of greater variety. Rice

can be sterilised by a dry treatment with sulphur

dioxide, which, however, also inhibits germination

;

this is an advantage in the case of grain that is to

be used for the manufacture of starch, but, of

course, not for seed grain. Weizmann’a bacillus -

can be isolated by making successive sub-cultures

from an original unsterilised mash of grain into a

sterile mash maintained for one or two minutes at

90° 0. A very fair acetone fermentation is ob-

tained after nine sub-oulturea, showing that tho

isolation is a selective process ratlier than the

acquirement of new characteristics by the organism

in the course of generations.

Dr. Fowler, in conjunction with Mr. K. C.

Srinivasiyer, found that sulphur dioxide was also

a good antiseptic for use in the manufacture of

glue and gelatin. In this case it must he in aqueous

solution, the strength of which should be about N/8,

equivalent to about 0 75 gm. of sulphur per kg. of

the final product. It also clarifies the material and

decolorises it. A paper by G. J. Fowler and B.

Bannerji on the utilisation of megasse (the residue

left after the pressing of sugar cane, now usually

used as fuel) described how by hydrolysing it with

dilute sulphuric acid under pressure a solution was

obtained which, after the addition of some ordinary

sugar, can be fermented for the manufacture of

power alcohol. After heating under pressure with



ms BEYIEW. [April 16. 1921.

caustic soda the residual fibre can be worked up into

cheap paper stock.

Another biochemical paper, by G. J. Fowler and

M. Srinivaeiyer, dealt with the indigo dye vat.

Instead of hydrosulphite, the Indiana add the se^e
of “cassia tora” to reduce the indigo to indigo

white. These seeds contain a sulphur protein and
bacteria that ferment and produce hydrogen, which
effects the change of the indigo. There is also a

bitter substance which acts as a selective anti-

septic restraining the growth of other bacteria.

RECENT DEVELOPMENTS IN THE
ELECTROLYTIC PRODUCTION OF

HYDROGEN AND OXYGEN.

A. J. HALE.
j

Much of the plant employed up to 1913 tor

generatiug hydrogen and oxygon by the oloctrolyfiia

of water was composed of cells which had been de-

signed prior to 1903, and although some improve-
ments in design and efficiency were introduced
during the two or three years before the war, the

demand of the Allies for these gases was no doubt
responsible for much of the activity recently dis-

played in this branch of industrial chemistry.
The cells on the market today, many of which

have been devised during the last six years, may be
classified as bell, filter-press, or unit type. Each
cell is usually capable of taking 300—600 amperes,
and the electrodes are plac^ near together to

diminish electrical resistance. Apart from the
filter-press bi-polar type, the tendency has been to

develop the construction of flat-diaphra^ units of

maximum capacity which occupy a minimum of

floor-space. These single units possess the advan-
tage over the filter-press type that any cell in need
of repair may he cut out of the series without stop-

ping the remainder, whereas in the filter-press cells

the whole group must be stopped while the repair is

effected.

Sell Cells ,—Under this head may he included all

non-diaphragm cells, for the predominant idea in

this type is to prevent the mixing of oxygen and
hydrogen by encasing the electrodes in such a ‘

manner that the discharged gases are directed up-
wards to their respective mains. Sometimes the

construction is unnecessarily complex, as in the

Vareille cell (Fr. Pat. of 1905) and Tommasini cell

(U.S. Pat. of 1912), and others
;
bufthe plant of the

Hydrogen, Oxygen and Plant Co., based upon
Janbert’s patents of 1916, and the Churchill cell

(Pat. of M. Geeraerd ofihl916) are of simple con-
struction and reasonably efficient. Each of these
cells gives over 6 cb. ft. of hydrogen per kw.-hr.

;

the former has been put down at several French
factories, and the latter is used in several English

works.
The principle of the Jauhert cell is shown in

Fig. 1, taken from the patent specification. The
cell consists of a rectangular heat-insulated tank, in

which there are five pairs of electrodes connected in

parallel. Each electrode is partly covered by a
steel bell, and the dimensions of the hells and elec-

trodes are in proportion to the volumes of gases

evolved at each, i.e., 2:1; but, as indicated in the
diagram, the length of eJectrode exposed below the
bell is inversely as the volume of gas evolved. Each
cell is rated to take 300—600 amperes at 2’3—2'5
volts, and the purity of the evolved oxygen is 97‘6

—

98'5 per cent, before passing through the purifiers.

The Churchill unit resembles a filter-press in
construction but has no diaphragms. Each elec-
trode plate is so constructed that the oxygen and
hydrogen are prevented from mixing when dis-

w
’• " " ~

charged from adjacent electrode faces by vanes of
insulating material which guide the gases upwards
to their respective channels. Obviously any number
of plates may be screwed together to make up a
battery. The advantage claimed for this cell is

that the absence of an asbestos diaphragm
diminishes resistance considerably, so that only 20
volts is needed per cell.

Non-diaphragm cells are usually equipped with
gas purifiers. (consisting of heated platinum spirals)

in order to increase the purity of the gases up to
99*5 per cent, or more.

Filter-press Cells.—The design of this type is in-

dicated to some extent by its name, and descrip-

tions may be found in text-books on electro-

chemistry. Several firms have put this type on the

market. The National Oxygen Company of

Chicago effected improvements in the filter-press

design in 1917, and the existence of numerous com-

petitors of the Oerlikon cell (Schmidt’s Patents)

shows that this type has many points in its favour.

Some care is needed in fitting the asbestos dia-

phragms and in screwing together the plates before

starting up, but these are minor handicaps, and

such plants have been in use for many years and

given entire satisfaction to the users.

Diaphragm Unit Cells, sometimes known as tank

cells, have of late been much improved and today

represent the most perfect contrivances for pro-

ducing oxygen and hydrogen by electrolysis. In

the early type of cell (1911) manufactured by the

International Oxygen Co., an iron tank formed

both the containing vessel for a canstio soda elec-

trolyte and the negative electrode. From the ho

of this vessel was suspended an iron anode
spending in shape to the outer tank and separated

from it by an asbestos sack which depended from the

lid. The kw.-hr. output was 7 cb. ft. of hydrogen

of 99*7 per cent, purity.

An improved form of this cell is now made by the

Davis-Bournonville Co., Nfw Jersey. The kw.-hr.

output is 7*5 cb. ft. of hydrogen, and the dimensions
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of a 500-ampfere cell are: 13'5 in.x24 m.x46 in. in

height; 1000-ampere units are: 15in.x36in.x

51 in. in height. A gas purity of 99‘5 per cent, is

guaranteed, and, in addition, a apeciality is made
of automatic control throughout the plant which

dirainishee risk of accident and restricts the amount
of supervision required.

The next stage in the development of the unit

tank cell was reached almost simultaneously in

England and America. A flat cell was designed in

which the body consists of a stout steel frame of

rectangular shape. On each side of the frame is

clamped an iron sheet, one positive and one nega-

tive, the two being insulated from each other and
eeparated by an asbestos-sheet diaphragm which
divides the cell into two vertical halves, thus

effectively preventing the mixing of the oxygen and
hydrogen which are evolved when the cell is work-

ing. The oelil of the Integral Oxygen Co. (Fig, 2) is

of this type, and a study of its design and record of

output will show that economy of floor-space and
material is combined with high efficiency. Each
cell covers a floor-space of 4 in.x42 in., and the

total over-all height, with piping, is about 7 ft.

Fio. 2.

On the right side of the body shown is the nickel-
,

plated cast-iron anode, and on the left is a similar '

iron cathode. The active surface of each plate is

<^orrugated in order to give increased area and to

facilitate the circulation of the electrolyte. It has
been found necessary to plate the anodes of all

olectrolysers with nickel in order to avoid the
formation of iron-oxide deposit, which speedily
interferes with the efficient running of the cell and
f^nds to block the pores of the diaphragm. Cast as

parts of the head of this cell are a reservoir for

electrolyte, proper channels for collecting the gases,

and a simple arrangement of chambers and water-
seals acting as an automatic internal-pressure
equaliser. At the top of the diagram are shown an
eye-bolt for raising and moving the cell, and three
glass bells, of which the first is the hydrogen outlet,
the second the feed for distilled water, and the
third the oxygen outlet. These bells are protected
by two iron uprights, the front one being an over-
flow pipe and the ena one a standard, of which the
function is entirely protective.
Each cell is rated at 600 amperes and 2*2 volts,

and under these conditions gives 9*6 co. ft. of
hydrogen per hour. A battery of 50 cells takes up a
floor space of 3 ft. 6 in.xl6 ft. 8 in., and with a
current of 800 amperes at 2’4 volts will give 16,360
cb. ft. of hydrogen per 24 hours. The weight of
the empty cell is 800 Ib., and when filled with elec-
trolyte 1000 lb., BO that each holds about 20 gallons
of water, one gallon of which will give about 160
cb. ft. of hydrogen.
The Levin cell (U.S. Pat. 1917), made by Elec-

trolabs, Pittsburgh, Pa., is constructed on the same
plan and is thoroughly efficient. A complete cell,

which has the dimensions 30 m.x25 in.x6i in., is

rated at 250 amperes, and weighs when empty
148 lb.; a larger type, 43 in.x37 in.xS^ in., rated
at 600 amperes, weighs 325 lb., and gives 9*6 cb. ft.

of hydrogen per hour. There arc three compart-
ments, the two outer ones for generating oxygen,
and the inner one for hydrogen. The three elec-

trodes are independent of the casing of the cells, so

that its construction differs in some respects from
that of the cell last described.

Some idea of the efficiency of the various cells

may be gained from the figures in the following

table, which shows the output of hydrogen per
kw.-hr. as well as the voltage needed for each cell

and the guaranteed purity of the oxygen and
hydrogen evolved :

—

Cell.

Voltage
required.

Hydrogen
per kw.-lif.

Purity of
Hydrogen Oxygen

Oerlikoo filter-press 2-2-2'4
cb. ft.

6-0

Per cent. Per cent,

9ft 97
National Oxygen

Co.. Chicago 20 7-4 99-5 993
Integral Oxygen

Co. 2-2 7-3 99-5 99
Levin cell 2-2 7-3 99-d 99-5
Oxy-hvdrogcn and

Plant Co. 2-3 60 93 98
Churchill Cell. 2*0-2-2 6-5-70 99 93
Davis-Bouruonville. 21 7'5 99-5 99

Cost and Lou-out of Plant ,—In considering the
cost of purchasing and running plant for producing
hydrogen and oxygen, attention must be directed to
several factors. Direct current is necessary, and
this may involve the installation of generating plant
for converting the alternating current supply. The
gasee will be passed to gas holders under a pressure

of a few ounces and thence, by low-pressure com-
pressors, to storage tanks at 300 lb., and, in the
event of one or both gases being sold, high-power
compresfiors will bo needed, together with steel

cylinders for bottling under a pressure of about
^00 Ib. per square inch.

Tim layout of a complete plant would consist of

the cell room containing the electrulysers, in close

proximity to the generator room, if generators are
needed. From here the gases would pass to the gas-
holders, of the usual gasometer type, which are
erected in a suitable position outside and a few
yards away from the cell room, and capable of hold-

ing at least 12 hours’ supply of gas. In a neigh-

bouring bouse ^ould be the compressors, one for

each gas, and the compressing table for filling the
cylinders used in transporting the gas to the ulti-

mate user. If the gases are to be us^ on the works,
tow-power compressors should connect to storage

tanks holding 10(X)—5000 cb. ft., from which pipe
lines will distribute the gas to the work-benches.
The capital outlay involved may now be con-

sidered. The floor-space needed for cells to supply
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5000 cb. ft. of hydrogen per 24 honra would be as

follows :
—

Type. Flo(»*flpaee.

Integral Oxygen Co. 7'X3'

National Oxygen Co. 13'x4 6'

Type. Floor-space.

ChnrdUll.
Hydrogen Oxygen
A Plant Go.

40'XS'

BD'xft'

The approximate cost of the electrolysers will be

£1400—£1500 in each case, and tor compressors,

gasholders, etc., another 150 per cent, may be

added. Electrolysers for generating 20,000 cb. ft.

of hydrogen and 10,000 cb. ft. of oxygen per 24

hours will cost approximately £6000, and it the

whole of the accessory plant be needed a total outlay

of £15,000 may be involved.

An example showing the total cost of producing

oxygen and hydrogen by this method may now be

outlined, in which the costs quoted are certainly

above the average.

Coats.

Plant to provide 6000 cb. ft. of hydrogen per 24 hours

Initial outlay on cclla, switchboard, generator, com-

presaora and gasholders £4,Uw

Anniial Cost of Production.

300 days of 24 houra, hydrogen . . . . 1 500,000 cb. fU

oxygen 760,000 cb. ft.

Energy per 1^ cb. ft. O,

|
^ 25,. oa.

Overhead Charges.

6% Interest on £4000
Depreciation at 10%
Attendance. 20 hrs. per day at 28. per hour

Annual coat of current, at Id. per unit

£200
£400
£600
£025

£2125

Cost per 1,000 cb. ft. of oxygen (hydrogen being wasted) . . 56e. Od.

fRowever both gases are utilised:—

Cost of oxygen
hydrogen

per 1000 cb. ft.

. . 268. Od.

. . 148. Od.

Allowing for 200 cylinders at £5, i.c., £1000, if

gases are to be bottM and transported, the sum of

£200 would have to he added to overhead charges

for interest and depreciation at 20 per cent. In

plants for oxy-hydrogen cutting the cost would be

lower in labour, whilst low-power compressors only

would be needed and no gas bottles, making a

difference of £500, approximately, in capital ex-

penditure.
The largest item is cost of current, but there are

cases where this is cheap, or even surplus Mwer.
The total in such a case might be £1500 for over-

head charges. Hence cost of oxygen =40s. per 1000

cb. ft.; or if shared by hydrogen, 205. per 1000

ch. ft. for oxygen, lOs. per 1000 cb. ft. for hydrogen.

At the present time very many works are using the

electrolytic process for generating oxygen and

hydrogen, both in Europe and America. Among
the uses to which the gases are being put are metal

welding and cutting, hydrogenation of oils, manu-

facture of incandescent filament lamps, metal

braaing, oxy-acetylene welding, smelting work,

steel production, synthetic ammonia, accumulator

works. The various Government aircraft stations

are equipped with electrolytic generators, and the

uses of the gases are extending rapidly.

Although it is a great advantage to utilise both

gases on the spot, this is not always done, and some-

times the hydrogen, or even the oxygen, is run to

wftstc.

An analysis of about 70 plants, put down on one

system only, shows 18 works utilising both gases for

their own manufactures, and 17 producing both

^ses exclusively for supplying outside consumers.

Twenty ire using only the oxygen, and the rest

generally combine the use of one gas for their own
needs with the sale of the other to outside con-

sumers; hut, obviously, on account of its value,

oxygen is seldom run to waste.

The plan^ comparatively simple in construction,

is run with but little supervision, and generates the

purest gases. The purity of the gases is sometimes

the all-important factor, as in the hydrogenation of

oils and in oxy-hydrogen catting.

There can bo no doubt that the electrolytic pro-

duction of oxygen and hydrogen has a considerable

future before it.

MEETINGS OF OTHER SOCIETIES,

ROYAL PHOTOGRAPHIC SOCIETY.
At the annual meeting of the Society held on

March 8, Dr. G. H. Rodman was elected president

for a second year, SirWilliam Pope and Mr.W.L.F.
Wastell were elected vice-presidents, and most of

the members of the old council were reappointed.

The report of the year’s work showed an excep-

tionally large accession to the membership. This

will afford considerable financial relief to the

Society whose expenses naturally reflect the

change conditions produced by the war; the sub-

scription is being raised only to those members

joining after 1920. The Society’s Progress Medal

was presented to Mr. F. F. Renwiek “in recognition

of his researches in the chemistry and physios of

photography.’’ Previous recipients of the medal

include Abney, Hurter and Driffield, and the

Lumiferes.

The meeting of the Scientific and Technical

Group, held on March 15, was devoted to reflex

cameras. Mr. Newman gave a short sketch of the

history of this form of camera, including a state-

ment of the most important mechanical require-

ments and the usual methods of meeting them.

Major A. Abrahams described the use of the

camera in high-speed photography, especially of

rapidly moving objects.

SOCIETY OF GLASS TECHNOLOGY.
During the forenoon of the meeting held in

Newcastle-on-Tyne on March 16, a visit was paid to

the works of Messrs. Lemington Glassworks, Ltd.,

Lemington-on-Tyne, to see the
_

manufacture of

electric-lamp bulbs and glass-tubing. Of especial

interest were the Westlake automatic machines,

which turn out bulbs at the rate of 1000 per hour.

The first paper at the afternoon meeting was a

“ Note on the Corrosion of Fireclay Refractory

Materials by Glass-making Materials,” by Mr. D.

Turner and Piof. W, E. S. Turner, The authors

found that even at 800° 0. soda ash attacked fully-

burnt fireclay, and that particles of a certain sine

lost 11 to 18 per cent, of their weight within three

hours. Salt cake was not nearly so active as soda

ash, as it took up only 1 per cent, of the fireclay

at 800° C. The results indicated a direct correla-

tion between the corrosive action of alkali salts

and their temperature of decomposition, those de-

composing at the lowest temperatures, c!7>

nitrates, being the most corrosive.

In a paper on “ The Clouding of Glass, Dr.

M. W. Travers described a research undertaken to

determine the causes of the clouding of soft soda-

glass during lamp-working operations at a short

distance from the hottest zone. As no clouding

effect was observed when pure hydrogen and air

were used, he concluded that clouding was asso-

ciated with some impurity in the gas, and terthof

experiments showed that sulphur dioxide was the

chief cause. The remedy lay in purifying the gas

from sulphur, as was practised by the South Metro-

politan Gas Co. Mr. W. W. Warren drew attention

to the difficulty caused by th|^presence of sulphur m
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the vorking-pot of the Westlake machine, and Mr.

F. f. S- Bryson stated that the Glass Research
A^ietion had been considering the same problem.

A paper by Miss £. M. Firth and Prof. Turner

on ‘ The Shrinkage, Porosity, and Bensity of

British Fireclays after Firing at 1500° 0.” was
postponed owing to lack of time.

Prior to the reading of the papers the chairman,

j)r, Travers, referred to the death of Lord Moul-

ton, and it was unanimously resolved to record in

the minutes the Society’s appreciation of the great

services be ikid rendered to science. •

THE FAKADAY SOCIETY.

A meeting of the Faraday Society was held in

the rooms of the Chemical Society at Burlington

House on March 22, when Prof. A. W. Porter de-

livered -his presidential address on “ The Scientific

Work of the late Lord Rayleigh.”

Lord Rayleigh was the first vice-president of the

Faraday Society, and but for ill-health he would

have bwn its president. Hia interests in physics

were very wide, and the recently published collec-

tion of his researches contains more than four hun-

dred papers. He was equally distinguished as a

theorist and as an experimentalist, and though

some of hia experimental work necessitated most

elaborate apparatus requiring consummate skill for

its design and use, he always took the keen^t

delight in the design of the simplest apparatus with

which most valuable results could be obtained. Con-

sidering some of Lord Rayleigh’s elaborate experi-

mental work. Prof. Porter pointed out that,

although at tne beginning of his work the absolute

value of the ohm was only know'n to within 4 per

cent., hie classical determination gave a value

differing by only 1 part in 10,000 from the most re-

cently determined figure. Similarly, he determined

with certainty the fourth figure of the electro-

chemical equivalent of silver, although the previous

work had left an uncertainty of 2 per cent. Another

example of this type of work was the famous dis-

covery of argon.

Turning to the simpler experimental methods,

Prof. Porter mentioned the simplification intro-

duced into interferometry by abolishing the neces-

sity for an accurate parallel movement between two

plates. Another interesting observation was that

the fouled surface of a liquid may be cleaned suf-

ficiently for conducting surface-tension measure-

ments by the simple expedient of scraping it with a

piece of paper or with an expanding ring.

Referring to Lord Rayleigh’s interest, from 1871

onwards, in the problem of the colour of the sky,

the spea&er foreshadowed useful developments of his

work which he hopied would soon be published by

Captain Paris. Lord Rayleigh also explained the

cause of the gorgeous colours often to be seen in

crystals of potassium chlorate, and the arguments

he adduced are applicable to the reflection of X-rays

by crystals. , . .

In his work on capillarity and tlie intrinsic

pressure in liquids, Lord Rayleigh did not consider

very deeply the theoretical aspects of the phenomena

or make much advance on the ideas of Laplaw.

Prof. Porter then showed that if the assumption be

made that the force of attraction betweentwoatom^

whose centres are at a distance of r from each

other, varies inversely as v", and if it be assumed

that the value of r can never become less than a

fixed quantity o", then measurements both of surface

tensions and of intrinsic pressures show that n must

he about 8’3. It was, however, necessary to point

out that it is improbable that the centre of the atom

can be r^arded as the centre of the attraction.
^

Lord Rayleigh was always keenly interested in

hydrodynamics and made extensive use of the

method of dimensions, a particular case of which is

known as ^Hhe principle of dynamical similarity.”

When this is applied to the sand-blasting of glass, it

is readily seen that, on the assumption Hiat rupture
occure when a particular stress is exceeded, in-

dependently of its duration, the rupture of the
gla.ss depends on the velocity of a particle of sand,

and not on its size.

Mr. 8. Field read a comprehensive paper on The
Electrolytic Recovery of Zinc,” in which he de-

scribed the state of the zinc industry both at home
and abroad, and discussed the relative merits of the

electrolytic and distillation processes. A detailed

account of the electrolytic process followed, together

with figures of working costs. The author believes

that the employment of electrolytic extraction, by
rendering possible the use of low-grade ores, might
ameliorate the present depressed state of the

industry in Great Britain and increase the

national wealth. Mr. W. E. Hughes Re-
sented the first part of a paper on “The
Forms of Electro-deposited Iron and the Effect

of Acid upon its Structure,” which dealt

only with deposits from a bath composed of ferrous

and calcium chlorides. The author showed that the

structures found in iron deposits formed in such a

bath are varieties of two general and distinct types

—the normal and the fibrous—the latter being

characteristic of deposits formed in acid or in

agitated solutions. It was further shown that

macroscopic features correspond with a macrc«copic

structure, a fact which may he used to facilitate

control of the process. The last paper, by Prof.

Alex. Findlay and Mr. V. H. Willianis, was entitled

“ Notes on the Electrolytic Reduction of Glucose.”

Negative results were obtained in an attempt to

obtain by electrolysis the hexahydric alcohol corre-

sponding with glucose; both with graphite and with

lead electrodes, glucose is reduced to formic acid

and a pentose.

SOCIETY OF PUBLIC ANALYSTS.

A meeting was held in the Chemical Society’s

Rooms on April 6, Mr. A. Smetham presiding.

In a paper on the “Estimation of Strychnine in

Scale Preparations containing Quinine and other

Cinchona Alkaloids,” Messrs. T. F. Harvey and S.

Back discussed existing methods for sepapting

strychnine and quinine which are only of limited

value. The method recommended by the authors

is based on the tartrate method of Harrison and

Gair and on the ferroc.yanide method of Simmonds.

The greater part of the quinine is directly precipi-

tated as tartrate from an aqueous solution of the

scales, the strychnine and residual quinine are ex-

tract^ from an aliquot part of the filtrate, and

the strychnine is then precipitated as ferrocyanide.

Characteristic residues are usually obtained. With

the exception of quinicine, the behaviour of which

was described, the presence of small quantities of

other cinchona alkaloids is not detrimental.

Mr. J. L. Lizuis described “A Method for the

Determination of the Acidity of Coloured Solu-

tions ” which consists in approximately neutral-

ising the solution, filtering through a paper pre-

viously treated with the indicator solution, adding

small quantities of standard alkali or acid, and re-

filtering, the procedure being continued until the

filter paper gives the permanent coloration of the

indicator. * , ... .v
“ The Action of Water on Lead was dealt with

by Dr. J. C. Thresh, who referred to the conflict-

ing views held on this action. He has found that

water free from dissolved oxygen has no action on

lead, hut if free oxygen he present, action begins

forthwith and continues until all the oxygen is

used up, the rate of action depending on the

amount of oxygen present. Theoretical explana-

tions of the reactions involved were given.
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A paper cn “ A Colour Reaction for Aconite”

was read by Dr. 8. Mellaneh, who stated that the

colour reactions at present known for aconite were

really those of benzoic acid, and that colour

reactions generally were seldom useful unless

appli^ to pure alkaloids. The author has devised

a very delicate test for aconite, involving the use

of potassium ferrocyanide and formic acid. 'Hie

method is apparently specific, but confirmation is

being sought; it is applicable not only to the pure
alkaloid, but also to the powdered root, and the

author recommends it for medico-legal work, par-

ticularly in India.

NEWS AND NOTES.

BRITISH INDIA.

The Groundnut Crop of 1920*21.—The final general

memorandum on the groundnut crop of the season
1920-21 states that the total yield is estimated at

931.000 tons of nuts in shell, as against 822,000 t.

last year, or an increase of 13 per cent. The total

area returned is 1,951,000 acres, as compared with

1.586.000 in 1920, or an increase of 23 per cent.

Of the total area under this crop in British India,

75 per cent, is in Madras, 13‘5 per cent, in Burma
ana 10*5 per cent, in Bombay.

Area and Yield of GroimdnuU. 1911-12 to 1920-21.

Area (in thousand acres) Yield (in thousand tons) - - -

The SugarCane Crop of 1920*21.—The area sown
to sugar-cane is estimated at 2,553,000 acres, or

5 per cent, less than a year ago, when it was
2,6^,000 acres. The estimated yield of raw sugar
{gur) is 2,465,000 tons, compared with 3,036,000 t.

last year, or a decrease of 19 per cent. Owing to

deficient rainfall in certain of the producing

provinces, the season has not been favourable, on
the whole, for the crop sowing. The chief contri-

butors to the total yield are :—United Provinces
52*4 per cent., Punjab 16’5 per cent,, Bihar and
Orissa 10‘5 per cent., Bengal 8‘7 per cent, and
Madras 4’2 per cent. The appended chart illus-

trates the estimates of area and yield, as compared
with the final figures for the preceding nine years.

Area uid Yield of Raw Sugar. 1911-12 to 1920-21.

Area (in nUllion acres) Yield (in mUlion tons)

—(Indu^Tr. J., Feh. 25, 1921.)

Cinchona and other Medicinal Plants.—The vital

need of possessing within the Empire essential raw
materials, such as quinine, was strikingly brought
home to us during the war. In 1914 Germany^
one of the most important manufacturing and dis-

tributing countries, had full stocks in hand, with
facilities for securing (during the early stages of

the war) enough of the raw product to meet the
wants of herself and her partner-in-arms. On the

other hand, the supplies of the Allies were none too

plentiful, and from the first they were dependent
dh the goodwill of Holland, which had, Ihid still has

the virtual monopoly in her Java cinchona planta-

tions. The Dutch, however, needed coal, machinery,
and rice from Burma, so the result was a collective

bargaining by the Allies and the signing of an
agreement for the supply and distribution of

quinine by the Dutch Quinine Combine and the

Association of Quinine Manufacturers in Allied

countries. This agreement was faithfully kept—
although at some pecuniary sacrifice to the Dutch—
until the end of the war. After the armistice Ihe

short supply of quinine led to hectic speculation

by holders in second and third hands, and Govern-
ment control became impossible. After decontrol
prices became more stable, and at the present time

the British Quinine Corporation, working in con-

junction with the Dutch Combine, practically con-

trols the British quinine market. Although prices

have declined as a result of decontrol, the produc-

tion of bark and quinine as a lucrative commercial
proposition is apparently more firmly eetablished

than ever before. There is, therefore, a growing
interest in cinchona cultivation in America, Japan,

and within the British Empire.
An important scheme for developing the produc-

tion of quinine in India was initiated during the

past year, of which an account is given in the report

on the Government Cinchona Plantations and
Factory in Bengal for 1919-20, published in the

Calcutta Gazette of December 8, 1920. According
to this report it is probable that Burma will in time

become an important source of the drug for India

or the Empire. Owing to the strain of the war
period, cinchona crops in Bengal have been much
reduced. In 1919-20 the yield was 513,043 lb., and

a still smaller harvest is anticipated for 1920-21;

but this is all to the good of the plantations. The

total area under cinchona is 3080 acres, of which

2319 acres is comparatively young. There are

approximately 3,610,000 cinchona trees on Munsong
estate and 1,480,000 on Mungpoo, making a total

of 6,090,000. During the year under review

149,835 lb. of Mungpoo bark and 334,410 lb. of

Munsong hark were worked up, besides 514,540 Ih.

of bark obtained from Java for the Government of

India, These showed on analysis a total of 20,588 Ih.

quinine sulphate on the Bengal grown bark and

31,571 lb. on the imported hark. The products

actually obtained were 47,724‘25 lb. of quinine sul-

phate, 1022 lb. of hydrochloride (equivalent to

1160 lb, of sulphate), and 15,166 lb. of cinchona

febrifuge (containing quinine equivalent to 2226 lb.

of sulphate), making in all an average yield of

98 per cent, on analytical results. The total cost of

the total harvest was Rs. 97,497, hut the actual

market value was Rs. 2,74,670; and it is pointed out

that the purchase of the same quantity of bark in

the market would have cost the Government

Rs. 1,77,174 (plus freightage and carriage charges)

more than it actually^ did.

Ipecacuanha, digitalis, and belladonna are being

grown experimentally in Burma. Of the first-

named, 76,000 plants are being cultivated, and

during the past year the older plants seeded well

and all the seed has been sown. It is still uncertain

if the cultivation of ipecacuanha can be made to

pay. T^e digitalis crops at Mungpoo did very well

until heavy hail storms destroy^ 50 per cent, of

the leaf, To obviate this havoc in future, a portion
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f tie 1920-21 crop will be planted in partially-

rlcared forest only. European methods of drying

the leaf have been employed successfully, and the

product is of high quality. Moreover, with

digitalis at its present price the requirements of

India could easily be met by home-grown supplies.

Tie cultivation of belladonna is only in its infancy,

and go^ results are expected, but chenopodinm

culture has been discontinued owing to the low

yield of oil. The collection of lycopodium from the

natural supply on Mungpoo has also ceased as there

is apparently no demand.

Department of Industries.—A Board of Industries

and Munitions was constituted in February, 1920,

as a temporary organisation to close the war com-

mitments of the Indian Munitions Board, to take

over some of the work of the Commerce and Indus-

tries Department and the Public Works Depart-

ment, and to start the organisation of the new De-

partment of Industries. This it has done, and

consequently the board was merged into the new

Department by a resolution of the Government of

India dated February 15, 1921. The new depart-

ment is under the charge of the Hon. Sir Thomas

Holland, who is a member of the Governor-General's

Executive Council.

The Development of the Indigo Industry In Assam in

conjunction with Tea and other Crops is the title of

Indigo Publication No. 8, of the Agricultural

Research Institute, Pusa, written by Mr. W. A.

Davis, Indigo Research Chemist to the Govern-

ment of India.

Java indigo grows more luxuriantly in Assam

than in Bihar, the vield of unusually high-quality

green plant and seed per acre being extraordinarily

high. Bihar has been almost entirely dependent on

the United Provinces and Assam for its supply of

indigo seed since the war. A small indigo factory

was installed on the estate of the Panchnoi Tea

Co, in 1919, and the yield of plant per acre, the

leaf percentage on the weight of the plant, and

the iiidigotin content have proved unusually high.

In Bihar the bacterial-steeping conditions are

usually good and give rise to a 70 per cent, efficiency

of extraction, but in Assam the yield and quality

of the indigo at first obtained were .so poor, owing

to the difficulties caused by green vats and bad

settling, that the enterprise appeared likely to

prove a failure. These difficulties have been traced

to the fact that the water used for steeping at

Panchnoi was obtained from a small river rising in

the hills only a few miles away. The bacterial

character of this water changed very rapidly with

variations of rainfall in the hills; the water was

very soft and, as a rule, was extraordinarily de-

ficient in the indican-hydrolysing types of bacteria

which are essential for good steeping results. An
increase in the duration of steeping at Panchnoi

gave much better results, the difficulty of green

vats and bad settling disappeared entirely, and a

very high yield of greatly improved quality was
obtained. It is of the greatest importance to ascer-

tain at each factory in Assam the duration of steep-

ing each day which gives rise to the maximum
produce and quality, and a simple colorimetric test

has been devised for this purpose which perniits

the production in Assam of high-quality indigo,

Well up to the Bihar standard.

The profits to he derived from growing indigo in

Assam are considerable, and with favourable work-
ing the product could not only compete with syn-

thetic indigo, but displace it completely from tho

niarket. In addition the great value of the simt,

nr refuse from the steeping vats, as a rapid-acting

nitrogenous manure for promoting the leaf-growth
af other crops must he taken into account. The
growth of indigo in Bihar is so poor that the sect

obtained from 4—5 acres of indigo land only sufficea

to manure 1 acre of land, whereas in Assam, owing

to the luxuriant growth of indigo, the seet from
1 acre would be sufficient to manure 1 acre of land.

Indigo could be grown with great advantage on

newly-opened or newly-cleared tea-land, and would
enable considerable profits to be made in the pre-

liminary 4—5 years before the tea bears. Seet has

also proved an admirable manure for sugar-cane,

the growth of which in Assam is likely to develop

considerably in the future, and indigo could he

grown with particular advantage on newly-opened
sugar estates. The growth of flax in conjunction
with indigo in .Assam is also worthy of considera-

tion, for the flax could he grown and manufactured
in the cold weather, the indigo vats would be suit-

able for retting, and this crop would utilise labour

advantageously in the off-season. In China and
.Tapan there is an immediate and considerable

market waiting to be supplied with indigo in the

proper form, i.e., a stable 20 per cent, paste such

as can now he prepared readily. It is of the

greatest importance that the output of natural

indigo from India should be increased as rapidly as

possible, for the present annual output from Bihar

is less than 5 per cent, of the requirements of China
and Japan.

FRANCE.
Organisation of Chemical Societies.—.At the last

general meeting of the Societe de Chimie Indus-

trielle, M. Paul Kestner, president, reviewed the

work of the Society, put forward certain proposed

modifications in its constitution, and explained its

relationship to other French chemical organisa-

tions. The modifications include the formation of

groups or sections corresponding to the various

branches of applied chemistry; each group will

appoint a president, vice-president, and secretary

to hold o&e for three years, who will report

monthly to a full meeting of all members of tho

group;' and there will he a general meeting of all

the groups once a year. The proposal to publish a

joint abstract journal for pure and applied

chemistry has been abandoned, and it has been

agreed that the State subsidy granted for this

purpose shall be shared by the Hulletin de
_

la

Societe Chimique and Chimie et Industrie, which

will publish abstracts in pure and applied chemis-

try, respectively.

The three chief chemical organisations in France

are;—(1) Le Comite National de Chimie, which

co-ordinates research work in pure and applied

chemistry with a view to assi.sting Do Comite

National des Recherches. (2) La Federation

Nationale des Associations de Chimie, founded in

1919 to co-ordinate the scientific, technical and

economic activities of the following seven societies

:

La Societo Chimique de France, La Societe de

Chioiio Industrielle, L'.Association des Chimistes de

Sucrerie et de Distillerie, La Societe des Experts

Chimistes, li-a Societe de Chimie physique, La

Societe de Chimie biologiquo, and L’Association

des Chimistes de I’Industrie textile, (3) L' Union

Internationale de la Chimie Pure et Appliquee, also

founded in 1919, and L’Offico Internationale de

Chimie, the functions of which were detailed in

our issue of July 31, 1920 (p. 251 u).

Industrial Notes.—Chemical Industry—Except for

a more active inquiry for superphosphate, market

conditions remain practically unchanged. The

factories have reduced their production by 40—50

per cent. Tho Lyons Fair was again a great

success, and it is reported that most probably Lyons

will become the centre of all fairs in France, and

thus take the place of Paris, where in future a

yearly exhibition of artistic products will be held.

Lyons will be to France what Leipzig is to

Germany.
. . .

Metallurgy .—The production of cast iron in

France during 1920 was 3,317,371 metric tons, of
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which 1,355,000 1. came from the recovered province
of liorrainej this compares with 5,311,316 t. in 1313
(exclusive of Ijorraine). Of steel, 2,%1,6(^ t. was
produced, including 1,098,000 t. from Lorraine,
against 4,635,166 t. in 1913. Although inquiries
are more numerous the metallurgical market shows
no decided improvement, and prices remain un-
certain ns no decision has yet been reached con-
cerning the price of metallurgical coke.
Cotton Cwtiuation.—The cultivation of cotton is

progressing very well in the French colonies;
Algeria, in particular, is making good headway and
will soon have about 2700 acres under cultivation.
Great efforts are being made in Desirade Island,
near Guadeloupe, as well as in French West Africa,
in Togo, and in Cilicia.

The Window Glass Industry.—Owing mainly to the
German invasion of Northern France the French
production of window glass fell 75 to 80 per cent,

during the war. Consequently imports of window
glass, large(y from the United States, increased
very greatly, viz., from 3640 metric tons in 1913 to

8142 in 1915, 8612 in 1917, 47,900 in 1919, and
34,169 in the first nine months of 1920. The exports
fell from 6116 1. in 1913 to 830 t. in 1915, and 525 in

1919, but increased to 3^0 t. in the first nine
months of 1920. During the war two new window-
glass factories were established in the interior of

Franee^the Societe des Verreries Mesmer, at

Andrezieux (Loire), and the Societe des Verreries
du Centre, at Montlucon (Allier). Practically all

the factories in the devastated regions have been re-

constructed, and the French production of window
glass is now much in excess of home requirements.
Exporters find it difficult to make firm quotations
owing to unstable coal prices and unsettled labour
conditions. In December last several factories in

the north had to close down owing to lack of orders

and dear coal. Large stocks are accumulating and
the Government is being urged to fix a special low
price for coal used by glass manufacturers, in order
to assist them in competing with their Belgian
rivals.

—

{U.S. Com. Bep., Jan. 26, 1921.)

CANADA.
Maple Sugar, Honey, and Wax in Quebec.—The pro-

duction of maple sugar in Quebec in 1920 amounted
to 13,393 long tons, of an estimated value of
f7,000,()00. Apiculture is aJeo a flourishing in-

dustry, and the output of honey and wax was
1313 t. and 12 t., respectively.

—

(Official.)

Mining Developments in Vancouver Island.—The
Canadian Pacific Railway Co. is about to under-
take a survey of two million acres of mineral-bear-

ing laud owned by it in Vancouver Island, the
work to be carried out under the direction of the
Trail Smelter Co., also owned by the C.P.R. It

is considered probable that the survey may lead to

the erection of a smelter on Vancouver Island.

Particular attention will be given to the develop-
ment of the coal deposits.— (Official.)

Proposed Asbestos Control in Quebec.—The Quebec
Government is reported to be considering the ques-
tien of controlling the asbestos industry of the
province in the same way as the pulp-wood indus-

try, t.e., by attaching to mining leases a condition
that the mineral won shall be worked up, either

wholly or partially, in factories erected in the pro-
vince. Quebec provides 85 per cent, of the world’s
supply of asbestos. In 1919-20, 174,521 tons, valued
at $11,758,234, was exported; but very little is

manufactured in the province.

—

(Official.)

Coal Production in 1926.—The Canadian Bureau of

Statistics reports that the output of coal in 1920
was 18,968,5^ short tons, the highest production
ever attained

;
in 1919 it was 13,919,096 t. Alberta

produced 41 per cent, of the output. Nova Scotia
37'8, British Columbia 18‘3, Saskatchewan W, and

New Brunswick 1 per cent. By kinds of coal the
increases in output amounted to QS per cent’, for
anthracite, 16 0 per cent, for bituminous, and Sq
per cent, for lignite. In December, 19M, 22,848
underground and 8508 surface workers were ’em-
ployed at the mines. Exports inqreased to
2,558,223 t., compared with 2,070,050 t. in 1919
Nova Scotia being the chief coal-exporting pro’
vince. Imports from the United States rose from
16,982,773 to 20,815,596 t., Ontario being the
largest importer. The total coal supply amounted
to 35,225,941 tons.

SOUTH AFRICA.
Output oi Base Minerals in 1920.—^Returns pre-

pared by the Government Mining Engineer give
the output of base minerals in South Africa for

1920 as follows :
—

AredDic, white .

.

Iron ore

Lead ore
Maagane&e ore

ZtDC ore and coocentrates
Aabestoa
ConiDdmn
Graphite
Iroa pyrites
31ag&esite
Kica
Ochres, etc

Talc

Output. Value.
Tons, iH 655

2.564 811
687 6,787
67 277

2,349 15,614
7,112 1H.105
260 1.448
7S 2,339

3,469 5.0U
1,418 3,780

0.77 .. m
636 1.049
682 2,227

The total value of the output was £153,694.— (S.

Afr. J. Ind., Feb., 1921.)

AUSTRALIA.
Queensland.

State Enterprises.—The Government of Queens-
land has undertaken a considerable number of

enterprises, under the direction of a Minister for

State Industries, which include, among others,

pastoral stations, sawmills, coal mines, iron and
steel works, canneries, and a produce agency.

Last year’s balance-sheets for the whole of the

enterprises showed assets valued at £1,976,090 and
liabilities £1,743,124. The State pastoral stations

coyer almost 30,728 sq. miles of territory; the coal

mines and the steel works are yet in the develop-

ment stage; and much attention is being given to

the development of the cannery industry, which will

utilise fruits from the new settlements for returned
soldiers formed by the Repatriation Department.
The State Forestry Department is also making
steady progress, and the director is urging the

development of the Forest Products Laboratory.
Among the products of the Queensland forests are

:

—Eucalyptus kinos containing 70 per cent, tannic

acid ; Cupanias containing commercial saponins

;

the Bauhinias yield gum arable; the citron-scented

Ti trees produce important essential oils; the

Alstonias yield a caoutchouc; the Macrozamias a

useful starch and a vegetable wool; and the Grass

tree a valuable resin. In addition, there are

millions of acres of apparently useless wood which

could be distilled for wood spirit, acetic acid, etc.

The Prickly Pear.—This terrible pest is spreading

very rapidly over large districts in Queensland,

and so tar no satisfactory means of eradicating it

has been evolved. The following are some of the

methods which have been tried experimentally

:

(1) The insect DactyUpius tomtentosm will under

certain circumstances attack the pear and destroy

it, but quantities of the insects sufficient for large-

scale work have not been obtained. (2) Felling the

trees by cheap indentured labour. (31 When
properly applied, arsenious chloride gas kills the

tree completely, but it is difficult to prevent it

rising too quickly. (4) Applying the sun’s heat hy

means of powerful lenses. This method has been

tried in California but it is expensive.- (5) Sub-
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uiersion under water for three weeks is quite

eSectire. It has been proposed to dam certain

jivers, flood the districts for a time, and to use

the water afterwards for irrigation purposes. (6)

fbe Director of Forests proposes to master the
growth of prickly pear by means of an overgrowth

of drou^t-resisting, umbrageous, leaf-littering

trees SUM as the southern silky oak, camphor
laurel, and Canary Island or other pines (c/. J.,

1919, 455 E).

UNITED STATES.

Vitreous Enamelling.—A valuable bibliography on

the vitreous enamelling of iron and steel has been

repared by Dr. C. J. West and printed in the

owrnai of the American Ceramic Society. As the

previous list, by J. C. Branner, covered the litera-

ture up to 1906, the present one begins with the

year 1907.

Visit ol Madame Curie.—Madame Curie is about to

visit America, and it is proposed by certain women’s
organisations to present her with one gram of

radium, estimated to cost $100,000. Although

Madame Curie played a leading part in the dis-

covery of this element, she does not possess any of it

to^iay, and the object of the gift is to enable her

to continue her researches.

Food Research Institute.—A food research institute

is to be established at Stanford University, Cali-

fornia, by the Carnegie Corporation of New York.

Dr. C. L. Alsberg, chief of the Bureau of Chemistry

of the United States Department of Agriculture,

has been appointed director, and the Corporation

will provide |700,000 for the support of the

Institute for 10 years. Work will be started on

July 1. The University laboratories will be utilised,

and duplication of any other work in the field of

nutrition will be avoided.

GENERAL.
“ Antimony 1913—1919," issued by the Imperial

Mineral Resources Bureau as a 34-page pamphlet,

describes the chief antimony minerals and their

occurrence within the British Empire and in

foreign countries, and gives such statistics of pro-

duction as are available. Antimony is chiefly used

in the manufacture of alloys and except in times

of war, when large quantities of shrapnel ballets

containing about 12 per cent, are required, there

does not appear to be a greatly increasing demand.
Of the compounds, the tetroxide is used in the

ceramic industry for making opaque white enamel,

the trioxide (known as antimony white) is as

a pigment, whilst other pigments are antimony

vermilion (a red trisulphide of antimony), antimony

yellow, produced by the slow oxidation of the

sulphide, and antimony blue, resulting from ad-

mixture of the above with other minerals. Anti-

mony sulphide is used extensively in the manufac-

ture of rubber goods.

The chief antimony-producing countries in order

of importance are China, France, Mexico, Italy,

and Australia, but China has long since predomi-

nated, and during the war the output of crude

regulus and relink antimony greatly increased

—

from about 13,000 tons in 1913 to about 35,000 tons

in 1917. A considerable proportion of the world’s

output of refined antimony is product in England
from imported raw' material. Its high quality is

recognisM throughout the world.

National Association ol Industrial Chemists.—The
report of the General Secretary presented at

the fourth annual meeting held at Sheffield, Mr.
A. B. Searle presiding, states that the Association

has successfully come through the recent very

critical period caused by industrial depression, and

that it now possesses nearly 1100 members. Owing
to the need for economy, it has been decided to post-

pone the publication of a magazine. Members have
taken full advantage of the Advice Bureau ; a specilal

committee was appointed early last year to draw
up a scale of minimum salaries, and as a result of

assistance given by the Association over one
hundred members who were receiving less than the
adopted minimum succeeded in obtaining increases

in salary. Another committee was formed to dis-

cuss preliminaries with the British Association of

Oliemista with a view to amalgamation, and
negotiations are still proceeding. It is held to be
essential to the interests of all British industrial

chemists that a single, strong, fully representative

organisation should he formed. The Employment
Bureau has assisted members in obtaining situa-

tions, and only nine are now out of work.

Output of Iron and Steel in the United Kingdom
in 1920.—The output of pig iron in 1920 was
8,000,700 tons, an amount which, though 8 per cent,

more than the 1919 output—7,398,000 t.—is less

than that of any war year and over 20 per cent,

less than in 1913. A total of 9,055,600 t. of steel

ingots and castings was produced, compared with

7,894,000 t. in the previous year. Production in

both cases would have been considerably higher but

for the coal strike, which reduced the monthly
average during the last quarter of the year. In

1913, a record year, the production of pig iron and
steel was 10,2®),000 and 7,663,900 t., resp«tiyely,

and the present proportions of the output indicate

that the steel capacity is far in excess of the pig-

iron production. The output of metallurgical coke

in 1920 was 12,494,400 t., or 1,000,000 t. more than
in 1919.—(Iron and Coal Tr. Bev., Jan. 7, 14,

Mar. 25, 1921.)

The Austrian Cement Industry.—The output of the

-Austrian cement industry for 1920 is estimated at

120,()00 to 130,000 tons. Owing to more plentiful

supplies of fuel, the production has been increased

by 27 per cent., hut it is still far below the

capacity of the industry and supplies only about

22 per cent, of the normal consumption.

—

{U.8.

Com. Sep., Jan. 20, 1921.)

The German Cement Industry’.—Government opera-

tion of the German cement industry was pro-

visionally abolished in July, 1920, owing to the

pressing demand for cement having been satisfied,

but the Government still fixes prices for the

domestic market. The price of cement increased

from .35 to 333 marks per metric ton between

August, 1914, and August, 1920, and in December,

1920, it was fixed at 310—333 mk., according to

district, lower prices being fixed for cement sup-

pli^ on Government contracts. During the middle

of 1920 cement production increased, partly owing

to the resumption of operations of the Offenbach

Portland cement works, after a stoppage of over

five years. Shortage of coal has affected the cement

industry less than other industries, as it has been

able to use much low-grade coal. Export of cement

has been resumed.

—

{U.S. Com. Sep., Mar. 10,

1921.

)

The Mineral Colour Industry In Spain.—A good

grade of white lead has been manufactured for

many years by the Real Cia. Asturiana do Minas, of

Barcelona, a company which owns several large

works and can supply most of the Spanish require-

ments. A small amount of good white lead is also

made by the Vincente Fite y Cia at Matarb.

Lithopone is made in large quptitiee principally

by the Industriae Quimicas Alhinana Argemi com-

pany, of Barcelona, which produces a very fine

product. The prices of white lead and lithopone

are fixed by the Spanish firms so that they are

always somewhat lower than those of the imported

products. Blanc fixe is made by a number of small

firms - the firm of M. and G. Forst, of Barcelona,

produces it as a by-product in the manufacture of
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hydrogen peroxide. Aa the bianc fixe made in

Spain is not of the best quality, the paper factories

import it from England, France, and Germany.
Chrome yellow of various shades is made in a large

number of small works which also produce chrome
green by blending the yellow with imported
Prussian blue. Chrome yellow, zinc white, zinc

yellow, zinc green, etc., are made at Barcelona by
the Fabricacion General Espanola de Colores,

Gorardo Collardin
;
red lead and litharge are made

in large quantities and at competitive prices by the

Beal Cia. Asturiana de Minas, the Vicente Fite y
Cia., and by a few other. small firms in Catalonia.

—

(Z. angew. Chem,, Feb. 4, 1921.)

The Swiss Dye Industry in 1920.—Large quantities I

of dyes and intermediates were exported from
Switzerland during the early part of the year and
the manufacture of interm^iates not hitherto

made proved to be very profitable. The high value

of Swiss currency, however, hindered trade with

certain countries and made it impossible with
others. Nevertheless the situation remained satis-

factory until the autumn, when the crisis in the

textile industry led to a reduced consumption of

dyes; by the end of the year the stagnation had
become general. The labour situation was good
and there were no strikes for increased pay

;
wages,

however, were raised twice during the year. In
gauging the future of this industry, it must be
remembered that wages are many times greater

than those paid in competing countries, and that

coal is many times dearer. In view of the con-
tingencies that foreign import duties may be raised,

or that economic conditions in Switzerland may
affect the export trade, the controlling dye interests

in Basle have purchased a factory in the United
States at Cincinnati, in addition to the works
acquired in England in 1919.—(Z. angew. Chem.,
Feb. 18, 1921.)

Coquito Nuts in Mexico.—The coquito palm grows
abundantly in Mexico in the States of Colima,
Jalisoo, Nayarit, and Sinaloa, where about 5000
tons of nuts are annually harvested. The oil ex-

pressed from the nuts is highly prized by the soap
manufacturers of Guadalajaia and Mexico, who
consume the entire production. Ten years ago when
the value of the nuts was little appreciated, they
were sold at about ?40 per ton, but to-day they
fetch |150—250.

—

(U.S. Com. Rep., Feb. 5, 1921.)

Alcohol Production in the Dutch East Indies.—The
export of alcohol from the Dutch East Indies in

1919 amounted to 3,397,680 galls., and in the first

half of 1920 to 1,827,100 galls., which compares
with 2,685,980 galls, in the corresponding period

of 1919. The advance in the trade, which is rapidly

assuming greater importance, was mainly due to in-

creased exports to Italy and France, and to a very
large demand from Singapore, Hongkong, India,

and Ceylon.

—

(U.S. Com. Rep., Jan. 19, 1921.)

Cultivation of the Oil Palm In the Dutch East ladies.

—Of late years an increasing interest has been
taken in the cultivation of the oil palm (Eleeis

Guineensis) in Dutch East India. Throughout the
cultivated area of the east coast of Sumatra
considerable tracts of land have been planted
with this tree, and in 1919 existing estates

were extended and new ones opened. At the end
of that year 42 estates, covering an area of 13,500
acres, were devoted exclusively to this particular
palm, and the total production of palm oil amounted
to 830 metric tons, as against 330 tons in 1918. It

is expected that during the next few years the area
under cultivation will be considerably extended,
and if the planting schemes now in hand are fully
realised, the cultivated area should eventually yield
a production of about 100,000 tons of palm oil.

—

(Dutch East Indian Archipelago, Jan. 25, 1921.)

[April 15, 192],

PERSONALIA.

Prof. L. J. Henderson has been appointed Har-
vard exchange professor in biological chemistry to
Prance, and will lecture at the Sorbonne during
the second half of the present academic year.

Recent appointments in the University of New
York include those of Prof. H. R. Moody as pro-
fessor of chemical engineering, and Prof. W. L.
Prager as ordinary professor in the same faculty.

Mr. H. Salt, late of Leeds University, and now of
the Forest Products Laboratory of Western Aus-
tralia, is making a survey of the resources of tan-
ning materials in that State on behalf of the local

Government.

Dr. R. F. Ruttan, head of the chemistry depart-

ment at McGill University, has succeeded Dr. D. G.
MacCullum as administrative chairman of the

Advisory Council for Scientific and Industrial

Research in Canada.

Prof. K. Hess has accepted the post of director

of the organic-chemistry section of the Kaiser

Wilhelm Institute for Chemistry in Berlin, in

succession to Prof. E. Beckman.

Prof. Pietro Corbetta, formerly professor of in-

organic chemistry at the Milan Polytechnic, has

died in his 72nd year.

The deaths of tho following members of the

Society in the United States have recently been

announced;—Mr. J. Hasslacher, president of the

Roessler-IIasslacher Chemical Co.
;

Mr. J. D,

Pennock, general manager of the Solvay Process

Co., Syracuse, N.Y.
;
and Dr. E. J. Lederle, a well-

known chemist and bacteriologist.

CORRESPONDENCE.

THE ORIGIN OF THE SOCIETY OF
CHEMICAL INDUSTRY.

Sib,—Mr. Douglas Herman, in his letter to the

Journal of January 31 last, states that the chair-

man of the meeting held at Widnes at which mem-

bers of the Faraday Club attended was Mr. James

Muspratt, brother of Dr. E. K. Muspratt. Dr.

E. K. Muspratt’s brother was Dr. James Sheridan

Muspratt. Mr. James Muspratt, chairman, would

be Mr. James Liebig Muspratt, . Dr. E. K.

Muspratt’s nephew, and son of Mr. Richard

Muspratt, of Flint, N. Wales.—I am. Sir, etc.,

St. Albans, Martin Taylor.

March 22, 1921.

Sin,—The letter of Mr. John Hargreaves in the

Journal for M.arch 15 (p. 86 r) appears on the whole

to confirm my own impressions, which were written

mostly from memory. The only point at issue

between us appears to be the relative influence

upon the formation of the Society exercised by the

members of the Faraday Club and by the Widnes

chemists who wished to name the new society “ The

South Lancashire Chemical Society ”
;
whereas I

believe that the former were" mainly responsibte,

Mr. Hargreaves gives his vote in favour of the

latter. Can we not agree to admit that the credit

is due to bothP
Among the men who assisted notably in the

formation of the Society of Cfiiemical Industry I

certainly ought to have mentioned the late Dr.

Ludwig Mond.—I am. Sir, etc.,

Lyons, Douglas db L. Herman.
March 23, 1921.
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PARUAMENTARY NEWS.

Safeguarding of Industries.

A Wliite Paper (Cmd. 1219) has been issued

which sets out the proposed Ways and Means
KesolutioDS to be discussed in the House of

Commons prior to the introduction of the projected

Bill deling with “ key ” industries, etc.

Resolution I proposes the imposition for a per-

iod of five years of an import duty of 33S per

cent, ad valorem on certain articles which include

inter alia:—(a) Optical glass and optical elements,

microscopes, spectroscopes, and other optical instru-

ments. (b) Beakers, flasks, etc. and other scientific

glassware and lamp-blown ware, evaporating

dishes, crucibles combustion boats, and other

laboratory porcelain, (c) Scientific instruments

such as balances, pyrometers, barometers, etc.

(d) Wifeless valves and similar rectifiers, and

vacuum tubes, (c) Ignition magnetos and perman-

ent magnets, (f) Arc-lamp carbons, (h) Metallic

tungsten, ferro-tungsten and manufactured pro-

ducts of metallic tungsten and compounds (not

including ores or minerals) of thorium, cerium and

other rare-earth metals, (i) All synthetic organic

chemicals (other than synthetic organic dyestuffs,

colours and colouring matters imported for use as

.such, and organic intermediate products imported

for their manufacture), analytical reagents, all

other fine chemicals, and chemicals manfactur^ by

fermentation processes. Articles falling under any

of the above descriptions which may bo contained in

any list issued by the Board of Trade are also

included.

Resolution 11 prescribes an ad valorem duty of

33J per cent, on “ articles of any class or description

in respect of which an Order by the Board of Trade

has been made under any Act of the present Session

for giving effect to this Resolution, if manufac-
tured in whole or in part in any of the countries

specified in the Order, or deemed to be so manu-
factured.” The grounds on which such Order may
be made are that the article in question is being

sold or offered tor sale in the United Kingdom (a)

at prices below the cost of production, or (b) at

prices which, owing to depreciation of the currency

of the producing country, are below the prices at

which similar goods can be profitably manufactured
in the United Kingdom

;
and that by reason thereof

employment in any home industry is being, or is

likely to be, seriously affected. The terra “cost

of production ” is defined.

HOUSE OF COMMONS.

Imports of Gas Mantles.

Sir P. Lloyd-Greame replying to Lieut.-Cql. Sir

J. Norton-Griffiths, said that 12,668 gross of incan-

descent gas mantles had been imported from Ger-
many during the period January 1 to Alarch 31,

1921. The general condition of the gas-mantle in-

dustry bad Wn considered, and its difficulties were
known.—(Apr. 4.)

The Coal Crisis.

In moving a resolution under the Emergency
Powers Act, 1920, Sir R. Horne made a statement
upon the coal crisis, in which he said that, fol-

lowing on the last coal strike, it was agreed that
the owners and the Miners’ Federation should

attempt to find a new basis for the payment of

wages, hut the owners desired that any wage basis

should be settled district by district, whereas the

miners contended that it should be a national

settlement, although that involved a pooling

system under which profitable undertakings would
have to subsidise unprofitable ones. After the de-

termination of decontrol was announced the owners

gave notice that they could no longer continue on
the same basis and were obliged to fix a new scale.

So far the miners had refused to discuss the new
rates with tho owners, and this had led to the
present stoppage. Apparently the issue was not
one of wages, but whether there should be a sub-
sidy or not.

Mr. Clynes claimed that the harried determina-
tion of the decontrol of coal was the cause of the
trouble, together with the magnitude and sudden-
ness of the reductions in the rate of pay.
Mr. Lloyd George said that the Government

would willingly assist in further conference, but
it must be understood that there ooiild be no main-
tenance of the coal industry out of taxation, no re-
establishment of control, and that attempts must
be made to stop the flooding of the mines.

—

(Apr. 5.)

The Paper-making Industry,

Sir W. Scager asked if the President of the
Board of Trade was aware that out of 48,000 em-
ployees in British paper mills 26,201 were totally
unemployed and 10,153 on part time, owing mainly
to the dumping of paper from Finland, Germany,
Sweden, and Norway.
In a written answer, Sir P. Lloyd-Greame stated

that he was aware of tho unemployment in the
industry, and although this was probably accen-
tuated by cheap imports from the countries named,
it should be noted that Swedish currency had not
depreciated compared with sterling, and that Nor-
wegian currency had depreciated relatively little.

—

(Apr. 7.)

REPORT.

Geneh.4l Repout on the I.ndusthles anu Commehce
OP Si'.viN (Decembeb, 1920.) By Capt. U. be B.

Chaeees, Commercial Secretary to E.U. Em-
bassy, Madrid. Department of Overseas Trade.

Pp. 72. London: H.M. Stationery Office. 1921.

Price Is. 6d. net.

Spain is above all an agricultural country and
produces, in addition to fruit and cereals, sugar,

olive oil, and esparto grass. Both beet and sugar-

cane are cultivated, but the former is the more im-

portant, as it is grown over nearly the whole

country; cane would he grown much more exten-

sively were larger supplies of basic slag available

from England. Tho sugar industry is controlled by

a trust. Spain is the largest producer of olive oil

in the world; nearly 4 million acres are planted

W'ith the olive tree. The most productive regions

are the provinces of Jaen, Cordova, and Seville,

and the oil is extracted chiefly in Malaga and Cor-

dova. The estimated production of oil in 1919 and
1920 was 3,360,000 and 2,632,500 quintals, respect-

ively. Not more than 25 per cent, of the production

can be classed as fine-grade oil. Export of the oil

was prohibited in October, 1920, in order to oqn-

servo domestic supplies. Esparto grass grows wild

in the mountainous districts near Aguilas and
Almeria, and about 150,000 tons is harvested each

year. It is chiefly used in the manufacture of

paper and rope, but experiments are being made
to produce a finer fibre, and one recently obtained

compares favourably ivith the jute yarns used in

the manufacture of sacking and fine twines. Export

of this grass has fallen off during the last year, but

the industry could be much expanded.

The mineral resources are very great, and large

areas have not yet been surveyed. In 1918 the

capital employed in mining enterprises was esti-

mate at 984,821,000 pesetas, of which 569,630,000
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pesetas was held by foreigners (pe8eta=91d. at par).

The ralue of the Spanish mineral production has

risen by nearly 75 per cent, during the last seyen

years, but the output; except that of coal, has de-

creased owing to industrial troubles, high working
costs, and transport difficulties. Iron ore consti-

tutes one of Spain’s greatest economic reserves
;
the

provinces of Viscaya, Santander, Almeria, and
Huelva are the chief producers. The output of the

province of Huelva is mainly iron pyrites. The
highest-grade hsematite ores are gradually being
worked out, and it may soon be necessary to exploit

deposits more distant from the coast. At present

the industry centres round Bilbao, Santander, and
Huelva, the output of pig-iron and steel is in-

creasing, and there are now over 30 blast furnaces.

The output of steel is almost entirely controlled by
a combination of five manufacturing firms, called

the Central Siderurgica.

The principal coalfields are situated in Asturias,

Penarroya in Central Spain, and the Ebro district,

the yearly production being now about 6 million

tons. Much interest is being taken in the develop-

ment of the coal deposits, but lack of experienced

miners and modern plant has impeded progress. It

is to be hoped that Great Britain will soon regain

her former position as an exporter of coal, as the

Spanish market is in danger of being lost to the

United States. The lead and silver lead mines are

mainly situated in the provinces of Cordova, Jaen,

Murcia, and Badajoz. and practically the whole out-

put of copper ore comes from the province of

Huelva, where the British-owned Rio Tinto and
Tharsis mines are the largest producers. Large
reserves of zinc ore are stated to exist in the pro-

vinces of Santander and Murcia. Almost the whole

of the manganese ore produced came from the

province of Huelva, where it is found as a silicate

with 28—32 per cent, manganese; the output has

increased greatly owing to the cutting off of

Russian supplies. The production of ores, minerals,

metals, etc., in 1919 was as follows:—
Tons. Tons.

CoaUnd Ugolto . . .. 6,213,509 Zinc ores .. 103.60S

Coke, etc 1,027.836 Zloc metal .. 16.313

Lead and silver-lead ores 178.055 Mercury ores . . 24.966

Iron ores.. .. .. 5.071.249 Mercury metal .. 1.226

Iron aod Steel . . • • 835,356 Manganese ores . . 66,685

<Jopperores .. .. 1.470,090 Superphosphates. 135.526

Copper metal . . • • 34,369 Cement . . . . 363,450

The total value of the production at the mines

was 499,662,644 pesetas, and the value of the metals

etc. at the works was .566,428,928 pesetas. Other

minerals found in Spain are potash (the deposits at

Cuna, in Barcelona, are said to contain nearly a

million tons), salt, phosphates, wolfram, tin, bauxite,

ochres, graphite, sulphate of soda, tripoli, and im-

mense quantities of marble, granite, and other

building materials.

The development of Spanish industry was greatly

stimulated by the war; the machinery, metal,

chemical, and textile industries made the most pro-

gress, but with the return of peace this advance has

not been maintained. With few exceptions, Spanish

goods are still far behind the standard of imported

goods, and trade is being lost by the short-sighted

policy of maintaining fictitious prices.

Although labour is plentiful, the political situa-

tion, the shorter working day, and decreased output

are seriously affecting trade. The reaction began

in 1919, by the end of 1920 the country was
filled with alarm. The total exports in 1919 were
valued at 1,316,275,000 pesetas (£52,651,000 at

par) ; about one-half consisted of foodstuffs, and one-

sixth of raw materials. The export figures for the

first nine months of 1920 are about one-fifth lower
than those for the corresponding period in 1919, I

but mineral exports exceed those of 1919 by about !

50 per cent., and chemicals show a gain of 7 per !

cent. The value of thj^imports has rapidly in-

creased during the last two years, the aggregate
value during January—October, 1920, exceeding
those of the corresponding periods in 1919 and igig
by 32 and 130 per cent, respectively. Imports of
chemicals and fertilisers increased by 60 per cent
over those in 1919 ; 66,500 1. of nitrate was imported
from Chile and England, and other fertilisers came
mainly from the United States. The United King-
dom was the chief sodfce of mineral colours, var-
nishes, and writing ink, whereas printing ink and
coal-tar colours came largely from the United
States. The United Kingdom also supplied prac-
tically all the tinplate, a large proportion of the
imports of iron and steel, and most of the pharma-
ceutical products. U.K. manufacturers have a

good prospect of recapturing the trade in heavy
chemicals, now in Dutch and Belgian hands. British

goods are preferred, and the future of British trade

in Spain should be assured if local requirements are

studied sufficiently.

TRADE NOTES.

BRITISH.
Seychelles in 1919.—The export of copra in 1919,

4328 tons valued at Rs.l,445,722, was considerably

greater than in previous years. The cultivation of

the coconut has been improved, attention has been
paid to its diseases, and experiments have been
made on the use as fertilisers of seaweed, ash from
the distillation of essential oils, and guano. Nine-

teen times more rubber was exported than in 1918,

the 1919 crop being 27,260 lb. Para rubber grows

well, if slowly, but the tapping is badly done. Essen-

tial oils are important products, and in 1919, 44

factories produced 24,4&l litres of cinnamon-leaf

oil, which fetched high prices on the London
market. Ocimum viride oil, produced experi-

mentally, was found to contain over 50 per cent, of

thymol and the cultivation of the plant has been
taken up. Ambrette seeds are no longer grown, as

they are produced more cheaply elsewhere. Fibre

from Vtmrcroya piponteo is made in increasing

quantities, and the plant, like sisal, could he grown

on a large scale. The exports from the colony wore

valued at Es.2,101,377, the chief destinations being

France (Rs.l, 113,787) and the United Kingdom
(R8.705,422). Imports were valued at Rs.l,125,316,
those from the United Kingdom showing an in-

crease of Rs.53,795 compared with 1918.—(Col.

Rep.—Ann., No. 1061, Feb., 1921.)

FOREIGN.
Proposed Japanese Duties on Soda Products.—Accord-

ing to The Times, the Japanese Government has

introduced a Bill to increase the import duty on

caustic soda by 100 per cent., and that on soda ash

and natural soda by 400 per cent. Such increased

duties would affect the Japanese glass industry,

which exports glass to the value of £1,500,000

yearly, and also British manufacturers of soda com-

pounds

Soda Trade In Manchuria,—There is a consider-

able demand for soda ash, bleaching soda and

caustic soda in the Mukden district
;
Great Britain

and its colonies supply all three of these, Japan

only the first two, and the United States practically

none. According to the customs returns, 64,^6
tons of soda compounds was imported into China

during 1919, of which 6316 t. was disposed of in

Manchuria. The British Empire supphed 74 5 per

cent, of the total Chinese imports, Japan 14 pc
cent., and the United States 11 per cent.-^(17.i?.

Com. Bep., Jon. 14, 1921.)
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japanew Taaidng Indiutry.—This industry de-

veloped considerably during the war, and large

Quantities are now used of gaUs,oak bark, mangrove

bark quebracho wood and various extracts, princi-

Qaily'catechuandpersimmon. The persimmon extract

IS made from a tree grown for the purpose, and an

exportable surplus is produced. Imports of

tanning materials and tanning extracts in 1919

amounted to 24,876 and 7SB short tons, respec-

tivelv ; they were derived mainly from South Africa

)57%), British India (29%) and China (10%); and

the sources of the imported extracts were :—Dutch

East Indies (34%), Argentina (22%), and the

Straits Settlements (21%).—(I/.S. Com. Rep.,

Jan. 22, 1921.)

State of Japanese Trade in January, 1921.—The state

of the Japanese export trade was still unfavourable

in January, and there was little prospect of im-

provement; imports were also small, and are con-

sidered certain to exceed exports for a time. The

general financial position, however, was much
better than was anticipated at the end of 1920.

Stocks of copper amounted to 30,000 tons and were

increasing. Reductions had been made in the

prices of all products of the Government iron

foundry at Yawata, but as the quotations were

above market level, consumption can scarcely be

affected; stocks in hand at the foundry amounted

to 370,000 tons. Such large stocks of European

paper had accumulated that manufacturers have

reduced production as far as possible, and a fall in

prices was anticipated. The depression, in the

match industry was most severe; many of the

smaller manufacturers have suspended operations;

all the large companies have made losses, exports

have declined by 75'6 per cent., as C^ina, formerly

a large customer, is developing an industry of its

own, and Swedish competition is growing. Belgium

was competing strongly in the glass trade and ex-

porting large quantities of window glass; local

prices have been reduced but the decline in export

WHS leading to a diminished output. German
reparation dyes were still arriving, but the demand
was negligible and stocks were estimated at 290 long

tors (aniUne dyes 197 t., alinarin 18 t., and syn-

thetic indigo 78 t.).—(U.S. Com. Rep., Mar. 10,

1921.)

Siamese Imports ol Chemicals and Drugs.

—

Chemicals and drugS'are not manufactured in Siam,

and it appears likely that increasing quantities of

these materials will be imported in the near future.

The imports of chemicals in recent years (the

Siamese fiscal year ends on March 31) have been ;
—

1917-18, 949-8 metric tons (£32,245); 1918-19,

1088-4 t. (£52,039); 1919-20, 916 4 t. (£42,995);

whilst imports of drugs were:—1917-18, 903-8 t.

(£98,910) ;
1918-19, 980 6 (£137,528) ;

1919-20, 971 1.

(£424,319). The values given assume normal rates

of exchange. Hitherto the bulk of the Siamese

trade in chemicals and drugs has been in European
hands, but the proportions supplied by the United

States increased from 17 to 41 per cent, of the

chemicals in 1918-19 and 1919-20, and from 0-7 to
3'5 per cent, of the drugs imported during the same
period.

—

(U.S. Com. Rep., Feb. 7, 1921.)

Chinese Trade In Rubber Goods.—Practically no
rubber goods are manufactured in China, and the

imports of crude rubber and guttapercha are ex-

tremely small; in 1919, a record year, they were
only 40 tons. The market for tyres, though limited

to the few districts with good roads, is steadily de-

veloping and the value of the net import of motor-
car tyres into the Shanghai district is ten times

greater than in 1913. Tyres and other rubber
goods rapidly deteriorate on keeping, and therefore
hig stocks cannot be held. There is an excellent

demand for rubber goods such as gloves, hot-water

oottles, vulcanite, etc., hut the market for rubber

foot-wear and clothing is small, although proofed
fabrics apparently sell more readily. The chief
port of entry for rubber and rubber manufactures
is Shanghai, followed by Dairen, and the import
duty is 5 per cent, ad valorem, plus 5 per cent, of

the duty charges for wharfage and warehouse dues.—(U.S. Com. Rep,, Jan. 19, 1921.)

COMPANY NEWS.

BRITISH DYESTUFFS CORPORATION, LTD.

The second ordinary general meeting was held on
April 1, in Manchester. Sir H. Birthenough, who
presided, referred to the late Lord Moulton’s ser-

vices to the dye industry, and then commented
upon the report and accounts. la spite of the fact
that only a part of the capital had been remunera-
tively employed, the year ended October 31 last was
a satisfactory one. The profit, after allowing for

depreciation and taxation, was £552,100 (issued

capital £9,202,093), out of which the full 7 per cent,

dividend on the preference shares had been paid;
a dividend of 8 per cent, on the preferred ordinary
shares was recommended, leaving £203,304 to be
carried forward, as against £58,826 brought in.

The sum of £289,366, inclusive of capita] expendi-
ture, had been spent on research during the past

two years, and prtdiminary expenses figured among
the assets at £251,551. On October 31 stocks in

hand were valued (at cost or market price) at

£3,998,543. ITie sum of £593,486 had been set

j

aside to cover depreciation during the past two
I years, and in view of present trade conditions the

I
directors had decided to suspend expenditure on

constructional work.

The policy of the Corporation was to establish and
develop a dyestuff industry which would gradually

supply all the requirements of British consumers,

and that progress in this direction had been made
was evidenced by the fact that the increase in out-

put n-as 54 per cent, above that for the previous

year. Trade was so active during the early part of

the year that all the demands of the colour-users

could not be met, although sufficient dyes were
Supplied to enable them to take advantage of that

period of unexampled prosperity. As the year

1920 advanced conditions became gradually worse

owing to the flood of German imports and the

general decline in trade. Every effort had been

made to develop the Research Department under

the direction of Prof. A. G. Green and Dr. R.

Robinson, but the system of dual control by two
managing directors had proved unsuccessful; it had

been decided to replace the latter at an early date

by one individual, but in the meantime the execu-

tive powers of the board would be vested in the

chairman and two of the new directors, Sir W.
Alexander and Mr. Vernon Clay, chairman of the

Colour Users’ Association (the third new director

being Field-Marshal Sir W. Robertson). The late

managing directors had been appointed ordinary

members of the board, and the immediato duty of

the new executive committee was to organise ade-

quately the staff of the Corporation.

On questions being invited, Mr. J. Parker Smith
moved that the adoption of the report should be d^
ferred pending the report of a committee of investi-

gation, but that the accounts be approved and the

dividend on the preferred ordinary share; be paid.

He criticis^ very adversely the supersession of the

two managing directors, Sir J, Turner and Dr, H.
Levinstein, who had been the mainstay of the dye-

making industry in this country. After a suc-

cession of speakers had spoken in favour of the

amendment and several had demanded the reason
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of the eummary action taken against the two
managing directors, the chairman said that the

board could not agree to the course proposed, and
that he was not prepared to argue the matter at a
general meeting. The decision had been made after

deliberate consideration; it was w^l known that the

managing directors had not co-operated har-
moniously, and the interests of the Corporation de-
manded the termination of their contracts. On a
show of hands the amendment was declared lost hy
a narrow majority, and another amendment—that
the appointment of the new directors be not con-

firmed—was rejected on a poll.

Borax Consolidated, Ltd.—The Rt. Hon. the
Earl of Chichester, in presiding at the general
meeting of this company held on March 21, said

that the net profits for 1920 amounted to £476,581,
compared with £442,023 in the previous year. The
total of the reserve funds w’as £827,179 (issued

capital £4,494,978, inclusive of debentures). A
very large amount of ore was in sight, stocks stood
at £506,617 on September 30, and the sum of

£664,415 was on deposit and current accounts. A
Continental works had recently been purchased on
favourable terms, and other developments were con-
templated. There were signs of recovery from the
present bad trading conditions. Dividends on the
deferred ordinary shares amount to 15 per cent, for

the year.

British Alumjnium Co., Ltd.—Addressing the
annual meeting on March 31, Mr. A. \V. Tait, chair-

man, stated that the company had achieved a
record output and record sales during the year

1920; the great demand during the early part of

the year could not be fully met. The company took
over the entire Government stock of aluminium,
all of which had now been disposed of. The period
of financial stringency, which began last August,
led to a serious disturbance of the motor trade and
of the aluminium industry. Adverse conditions

still prevailed, although there were signs of im-
provement; meanwhile the company was restricting

its output. A great future awaited the application
of suitable aluminium alloys in the motor trade
and in general engineering, in the electrical in-

dustry, and in the manufacture of domestic utensils.

Additions had been made to the alumina works in

Scotland, and to the rolling mills at Warrington.
The company had again taken steps to acquire
additional water power in Scotland, and had modi-
fied the scheme put forward in 1918, which did
not obtain Parliamentary sanction, in such a way
as to allay local opposition. Tho new Bill had
passed its second reading in the House of Commons,
Some further work had been done on the company's
power scheme at Orsieres in Switzerland, but
operations had since been suspended pending more
favourable times. The profits for the year were
£348,108 (issued capital, with debentures,

£2,637,189), and the directors recommended a divi-

dend on the ordinary shares bringing the total divi-

dend upon them for the year up to 10 per cent. The
liquid resources of the company were satisfactory.

New Issues.—Lever Bros., Ltd. has made an
issue of £4,000,000 seven per cent, first mortgage
debenture stock at 92^ per cent., redeemable at
par in 1941, or in 1931 at the option of the com-
pany. The authorised share capital of this com-
pany is £130,000,000, of which £46,996,499 has been
issued

;
assets at December 31 last were valued at

£50,734,770. The Mond Nickel Co., Ltd. has
offered £1,300,000 of 8 per cent, mortgage deben-
ture stock at 98, redeemable in 1941 at 104 per
cent.' The issue was quickly subscribed. An issue
by the British Oxygen Co., Ltd. of £250,000 of

8 per cent, first mortgage debenture stock at 96
per cent, was also rapidly taken up.

OFFICIAL TRADE INTELLIGENCE.

(From the Board of Trade Journal for March 24 si

April 7.)

OPENINGS FOR BRITISH TRADE.
The following inquires have been received at tlie

Department of Overf^s Trade (Development and
Intelligence), 35, Old Queen Street, London
S.W. 1, from firms, agents or individuals who desire

to represent U.K. manufacturers or exporters of

the goods specified. British firms may obtain the
names and addresses of the persons or firms referred
to by applying to tlio Department and quoting the
specific reference number.

Locality of

Firm or Agent.
Materials. Reference

Number.

Australia .

.

Crockery, imitation leather S02
British West Indies Glassware 426
Canada Artificial silk yams 303

•• Crockery, glass, scientific instru-

ments. chemical plant, sugar
machinery (catalogues of)

„ Drugs

Cyprus
Creosote
Pertilisers, soda crystals .

.

42“

JJew Zealand China, glassware SOS
Belgium .

.

Pitch 372
DuigaHa .

.

Creosote, zinc chloride .

.

France Asbestos materials, vulcanised
fibre, emery cloth 402

Italy Leather 403
Soap and paper-making luaterlais.

oils and starches .

.

433

.. . . . . Oils and fats 434

Norway .

.

Spring and tyre steel .. ,. 378

II Steel rails 379

II Iron and steel sheets and pipes.

steel wire 405

.» . . . . Pig iron, steel plates 436

Serbia Creosote —
Spain Chemicals, drugs, paints .

.

380

.. .

.

Iron and steel hoops 408

Sweden Cocoa, sugar, syrup 382

„ Chemicals for textiles 383

Switzerland
Salt 438

Industrial porcelain, china clay.

non-ferrous metals 430

Algeria Chemical products, leather

Iron, steel

441

China and Japan.

.

Eastern Siberia.

385

llaocburia Pottery, glassware, belting 886

United States Rubber goods 442

Mexico Chemicals 452

Mexico and Cuba.

.

Pottery, soap 451

Panama .

.

Drugs 453

Argentina Paint, varnish 446

Chemicals 447

Rubber goods, metal sheets, tubes.

etc. 440

Uruguay .

.

Wire, topes 301

* H.M. Iiade Commissioner. 257/260, Confederation Life EuUdmgs,

East Queen Street, Xuronto. Canada.

t Bisb Commissioner for Canada, 19. Victoria Street. Londoa

S.W. 1.

TARIFF. CUSTOMS. EXCISE.

Ausiralia.—As from April 1, licences for the im

port of foreign dyes, whether from stocks in the

U.K. or not, are subject to permit issued by the

High. Commissioner’s Office.

Austria,—Import licences are now required for

certain leather and leather wares, and export

licjences for tanning materials, leather and leather

wares (with some exceptions).

Belgium.—It is proposed to increase the customs

duties on, inter oZia, photographic apparatus, pm,*

fumes, pottery, glassware (except bottles), and

mineral waters.

Licences are no longer required for the export

of bottles, demijohns, cylinders for compressed and

liquefied gases, carbonate of soda, natural cement,

undressed hides and skins, superphosphates, !in

seed, rape-seed, scrap metals, coaWistillation pio

ducts, and pyrites residues.
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Xhe export of bricks, artificial cement, raw bones,

and fertilisers (except superphosphates) is subject to

licence, but fertilisers, except potash salts, may be

exported without licence as from June 1.

Jjulgaria.—^Export duties hare been reduced on

certain skins and edible fats.

federated Malay States.—The export of china

clay, felspar, and china atoijg is prohibited as from

January 7.

Fiji.—The complete text of the revised customs

tariS schedules may be seen at the Department,

18 Queen Anne’s Gate, London, 8.W. 1.

iibiportation of gold and silver coin and bullion,

rice, and raw sugar is prohibited as from Deeem-

ler 15, 1920.

France and Algeria.—The export duty on oilcake

has been modified.

The restrictions on the import of cellulose pulp

and of paper in rolls have been withdrawn.

Greece.—The restrictions on the import of cal-

cium carbide have been removed.

Grenada.—Additional export taxes have been

levied on cocoa, cottonseed, nutmegs, and mace.

Italy.—Export licences are no longer required for

manganese ore, magnesite bricks, newsprint paper,

quinine salts, copper sulphate, and zinc waste.

Lead and zinc ores are again subject to export

licence.

Malta.—The metric system of weights and
measures will be used in levying customs duty as

from July 1. Articles affected include alcohol,

alcoholic beverages, malt, edible oils, petroleum,

saccharin, sugar, spirit varnish, and vinegar.

Martinique.—The export duty on sugar has been

increased to 21 fr. por 100 kg.

Netherlands.—The prohibition on the export of

phosphatio fertilisers, glass powder, wood, zinc ore,

and zinc oxide has been withdrawn.
The export of 240,000 metric tons of sugar-beet

will be permitted, although the export prohibition

remains in force.

Import duties have been increased on chloral

hydrate, sulphuric and acetic ether, collodion,

chloroform, spirit of nitrous ether, and similar sub-
stances prepared from or with alcohol.

New Zealand.—The regulations relating to the

standards and labelling of vinegar are set out in the
issue for April 7.

Nigeria.—Non-proprietary medicinal prepara-
tions containing alcohol imported by registered

medical practitioners, dentists, and licensed drug-
gists may be exempted from duty by the Governor
iu Council.

Portugal.—Paper fabrics and earthenware insu-

lators now pay an increased customs duty.

Rumania.—The export duty has been^modified on
certain petroleum products and on oilcake.

Serb-Croat-Slovene State.—The export of all

goods is allowed under conditions laid down in the
Decree of April 16, 1920, with somo exceptions,
among which are sugar, gold, silver, and scrap iron.

Spain.—The export duty on oilcake has been
abolished, hut the export thereof is still subject to

licence.

Switzerland.—Importation of industrial alcohol
by private persons is prohibited.
As from March 18, import licences are required

for paper, cardboard, and wares thereof, and for
glass bottles.

Special export Jicenoes are required for, inter
wifl, cocoa powder, condensed milk, waste paper,
scrap iron, copper turnings, precious metals,
B^charin, potassium permanganate, indigo, and
oertain coal-tar colours.

Tunis,—Sugar may now be imported freely under
certain specified conditions.

GOVEBNNENT OBDEBS AND NOTICES.

EMERGENCY REGULATIONS, 1921.

An Order in Council issued on April 4, under the
^yal Proclamation or Emergency, makes Regula-
tions which empower the Government to take
possession of land, works, plant, food, material,
stores, etc., to regulate transport by road, light
railway or canal, and requisition vehicles, to close

ports and harbours, prohibit exports, control the
supply of gas, water, electricity, and motor spirit,

and to take possession of all or any coal mines,
together with any plant, vehicles, railway wagons,
etc., necessary for maintaining the supply and dis-

tribution of coal.

Coal Emergency Directions.—The Coal (Emer-
gency) Directions, 1921, issued by the Secretary of

Mines provide for a reduction of 50 per cent, in the

industrial consumption of coal and fuel derived

therefrom, prohibit the shipment of coal either as

cargo or bunkers save with the permission of the

Secretary for Mines or a person authorised by him,

and regulate the supply and distribution of coal.

Lighting used for advertisement and display is

prohibited, gas and electricity companies are em-
powered to reduce the supply in order to econmiiso
coal, and the use of gas or electricity for power
proauction is restrict^ by 60 per cent. The
Directions came into force on April 2.

Prohibited Exports.—Licences are no longer re-

quired for the export to Russia of any goods other

than those the export of which is prohibited, except

under licence, to all foreign countries.

REVIEWS.

Les Ethehe CEiitJLoaiQCES. Pt. I.: Zes Ethers

Mineraux de la Cellulose. Vol. I.: La Nitro-

cellulose et le Celluloid. By AndbB Dtjbobc.

rp. 334. (Paris: A. D. Cillard. 1920.) Price

45 francs.

A book bearing this title naturally attracts the

attention of celluloid chemists, explosives chemists,

and that increasing number of scientists who are

investigating the colloidal behaviour of nitro-

cellulose. It is to be feared that each class will

feel some disappointment after reading the book.

Celluloid chemists and explosives chemists will

find, it is true, a number of full descriptions of

plant and processes, but not much that is new,

and they will occasionally find that the data

relating to the two industries are difficult to dis-

entangle. Colloid chemists, on the other band,

will find little that is of interest, except some
generalities on the colloidal constitution of

celluloid. Possibly later volumes will be more
stimulating in this respect. Some most important

researches on nitrocellulose which have a direct

bearing on the constitution of celluloid have
recently been published, and it is to be hoped that

the author will discuss these in due course.

The present volume deals with the manufacture
of celluloid as far as the preparation of bleached

and washed nitrocellulose pulp. It opens with a
historical introduction, in which the author accepts

the account of the discovery of celluloid given by
Chandler (cf. J., 1914, 225) on the occasion of the

presentation of the Perkin medal to J. "W. Hyatt
in 1914. This account led at the time to a some-
what acute discussion (ef. J., 1914, 678) on the
relative claims of Hyatt and Daniel Spill, in which
neither side perhaps did justice to the versatile

genius of Alexander Farkes
;
however, the daims of
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Parkes to fame rest also on his researches in electro-
deposition and metallurgy, and there is no need to
reopen the discussion. The chapter on the physical
and chemical properties of celluloid will prove the
most interesting to those outside the industry and
here one is impressed with the absence of direct
experimen^l evidence for the theories advanced.
The truth is that the experimental difficulties are so
great and the complications so many in the case of
the concentrated plastic masses obtained in celluloid
manufacture that the results obtained from experi-
mente can only be empirical. It is usually im-
possible to control experiments so that only one
factor varies at a time, which is the ideal condition
sought for in research. How many chemista would
be prepared to assert that any two samples of
nitrocellulose were identical? This difficulty arises
at the outset, and since the nitrocellulose must be
bleached, pulped, washed, dried, blended with
solvents, kneaded, rolled, pressed, sliced, and
stoved, and since, moreover, a few minutes more or
less spent in some of these processes may profoundly
modify the properties of the product, it is fre-
quently impossible to ascribe the difference between
any two samples of celluloid to a single cause. We
are forced to conclude that the systematic study of
solid celluloid must start with dilute solutions of
nitrocellulose, and, although the author's views on
the colloidal phenomena accompanying celluloid
manufacture are interesting, we think that, for the
present at any rate, they will prove sterile. A
more promising sys^m_ of attack would be to
examine Bingham’s division of colloid solutions into
viscous liquids and highly mobile plastic solids, and
to investigate nitrocellulose solutions in varying
concentrations from this point of view. Until we
know more a^ut the distribution of solvent between
the phases in dilute nitrocellulose solutions, we
cannot expect to understand much about the consti-
tution of solid celluloid.

The raw materials of celluloid manufacture are
trea^ fully, and the author has made good use of
the information contained in papers read before
this Society by de Mosenthal (cf, J., 1904, 292;
19U, 782). The chapter on nitration is preceded
by a theoretical discussion on etherification, which,
although not directly applicable to the nitration of
cellulose at present, is perhaps a useful caution
against too much rule-of-thumb in the control of
the factory operation. The somewhat obvious
mathematical treatments of nitration and doping
due to Clement, which have already been published
more than once, are less useful than Fowler's
graphical method {cf. J., 1919, 34 t), and might
have been omitted, as well as some of the ancient
formulm dating back to the infancy of the industry.
There is an interesting section on the Thomson dis-
placement process in which the author sums up
strongly against its applicability to the manufac-
ture of nitrocellulose intended for celluloid manu-
fMtuire. The last two chapters deal with stabilisa-
tion, washing, pulping and bleaching, and due
emphasis is placed on the neoessity for using pure
water and for avoiding any process which will
injuriously affect the colour of the product. This
important distinction between explosives practice
and celluloid practice is not always appreciated.
There aie no illustrations of plant in the hook,

which detracts from its usefulness. The type is

good and only a few misprints have been en-
countered, among which “Van T. Hoff’’ has a
quaintly American flavour. It is to be hoped that in
the succeeding volumes M. Dubose will break away
still further from the tradition that books on nitro-
cellulose ^ould he merely abstracts of patents of
varying vitality, and wiU discuss the problems of
celluloid manufacture in the light of his own un-
questioned experience.

F. Spboxton.

iNDtAW TANSTUrrs. By 3. A. Piigkim, Government
of India, Board of Industries and Munitions
{Calcutta: Superintendent Government Print!
ing, India, 1920.) Price 6 annus.

The Government of India is to be congratulated
on the production of a short, concise report ot
valuable chemical research in which the practical
and commercial application of results is not over-
looked. Mr. Pilgrim’s handbook contains the
results up to April, 1920, of his and Mr. W. Fray,
mouth’s examination of the harks, leaves, fruit
etc. of Indian forest species, mainly from the point
of view of manufacture of tannin extracts for
export. The requirements of the Indian tanner
i.c., cheap tanstuffs to be used in direct contact
with the hide, are also not lost sight of. With the
exception of one or two species, which are duly
noted, many samples of each tanstuff have been
examined, and it is evident that the sampling of
each hark or leaf has been carried out with great
care, thus greatly increasing the value of the con-
clusions arrived at. Hide-powder estimation ol

tannin is not an exact analysis, hut if used as Mr.
Pilgrim evidently uses it, it is of great value iii

determining the tannin value of barks, etc. We
consider the publication of negative results, e.g.

those on pages 24 and 25, as of great value. It is

not always appreciated that negative results are as

valuable as positive results in research work.
Analyses and practical leather-making have

established the value of Thawai {Woodfordui floti-

bunda) bark, and if this could be produced at a low
price in quantities, it is clear that it would
threaten the consumption of South African wattle,

It is to be regretted that the present bulletin does
not contain figures of cost of the tanstuffs as the

earlier bulletin did. It would be heat to express
these in shillings per unit of tannin per ton, free

on rail in India. This applies also to a recent

report in a trade paper showing extraordinarily
favourable figures of tannin and non-tans in

certain oak and chestnut barks which have been
studied in Northern Burma (presumably by Mr,
Pilgrim). Nothing whatever is said of the distance
from the rail at which the forests of these trees are

found, nor whether labour is available at reason-

able prices for collecting the barks. Mr. Pilgrim
continues the practice of examining samples of

bark from each part of the tree, and we would
urge that a full range, from bole, low branches,
high branches, twigs, etc., should be studied in

every caro where the first examination demonstrates
the possibility of a valuable source of tannin.
The principle adopted in the earlier researches at

Maihar, viz., to collect the tanstuff without

destruction of the tree, appears to have been less

rigorously followed in the later work recorded in

this report. The history of the tanner's bark has

always been the same. A cheap and good bark

becomes expensive as the demand grows and as the

most accessible forests are depleted. It was so witl

English oak, with hemlock, and now with South

African wattle, although in this case the bark

exploiters have replanted vigorously. It appears

probable that, other conditions being equal, the

bark which can be got without destroying the trees

will finally hold the market.
In a thoughtful preface Mr. Pilgrim explains

his principles in studying Indian tannins from the

oint of view of extract-making. Unfortunatel.v

e adopts the standard of “ crystals,” It is a fact

that all the biggest tanners, in Britain at any rate,

if they use solid extract at all, demand a clean-

fracture solid which generally contains more mois-

ture than the 5 per cent, carried in “ crystals."

The extent and resources of the forests of the

Indian Empire are as yet little known in Britain,

but now tnat the Forest Research Institute at

Dehra Dun baa received bigger grants and has

engaged several new scientific officers, it is to be
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(.xpected that regnlar reports on the progress of

research will appear. It is to be hoped that after

tiie present trade depression is over, British

dnanciers will study the work done and take the

earliest opportunity of exploiting new discoveries,

paring the years before the war a large number
of German firms in India had commenced such
exploifction. The opportunity presented now by
the absence from India of all ex-enemies will not

last for ever, and the presence in India of other

than British firms should be closely watched, if

the spirit of the new reforms, t.e., close co-operation

between the Britisher and the Indian, is to be

followed.

Text Book of Chemical Engineering. Bu
EdWAbb Habt. Pp. 211, with 200 fitjvres.

(Easton^ Pa.: The Chemical Publishinij Co.;
London: WiUiamt and Norgate. 1920.) Price

4 doUars.

There are not many text-books of chemical
engineering, and therefore many chemists will

welcome the opportunity of reading this small but
attractire book, which is printed in good style,

with profuse illustrations. The reading matter is,

on the whole, very good, but all too brief to be of

great service to the chemical engineer. As
stated by the author, the book is primarily
intended for the use of the college student and
purposes to give him a general idea of the type of

plant employed for standard operations in the
chemical industry. Comparisons of one system
with another are seldom attempted

;
these,

though apt to be invidious, are very helpful. Ex-
position of the theory underlying the design or

operation of the plant is also lacking. Historical
matter is curtailed to a minimum and old-

lashioned, inefficient appliances are omitted. For
this reason the book gains in conciseness and can
he said to be quite up-to-date as regards the subjects

treated.

The chanters on crushing, filtration and drying
re specially good, except for the lack of critical

omparisons. Probably most industrial chemists
ould regard the chapters on boilers, prime movers
nd plumbing as superfluous, though the college
tudent will, no doubt, find them useful.

There appear to bo few errors of commission,
ut, naturally, a good many of omission. We do
ot find, for example, any information with regard
0 water, gas and electricity supply, disposal of
aste, centrifugal pumps, electrostatic precipita-
ion, furnaces, gas washing, recovery of light spirit,

ractional condensation, refrigeration, liquefaction,
leat exchange, etc.

Whilst the general quality of the illustrations,
fhich fill more than half the pages, is excellent, a
ew are distinctly open to criticism. For example,
he circular stoneware tower appearing as a full-

IJge illustration on page 63 (and again on page
™!) shows acute and right-angled pipe-bends,
fhich the engineer tries to avoid. Some of the
ilnstrations, for example, figs. 188 and 189, are
lot accompanied by the necessary descriptive and
spianatory text. Fig. 154 is badly drawn.
As a short and handy book for students this work

»s much to commend it.

W. B. Davidson.

Corrigenda.—In the issue for March 31, p. 113 b,
“Oder Legal Intelligence, Rail Conveyance Classifi-
•®hon of a Washing Powder, substitute “ Class C ”

w Class 2 ” in lines 8, 15, and 26; and in lieu of
soap powder” read “washing powder” in lines
d and 24.

OBITUARY.

LORD MOULTON OF BANK.
By the death on the 9th ultimo of Lord Moulton

the Society has lost one of its most brilliant mem-
bers. From New Kingswood School, Bath, John
Fletcher Moulton went to Cambridge (St. John’s
College), where he became Senior Wrangler and
First Smith’s Prizeman. He took his M.A. degree
of London University, and later that of Cambridge,
becoming soon after a Fellow of Christ’s College.
Resigning his Fellowship in 1873, he was called to
the Bar in the following year, taking silk in 1885.
As the most successful patent lawyer of his day, he
acquir^ knowledge of the arts of the chemist, the
physicist, and the technologist, so that he had
understanding of their language and their writings,
a possession of special importance in handling the
great number of legiil cases pertaining to industry,
and especially chemical industry, in which he was
engaged. Ho was a member of the House of
Commons, a Lord Justice of Appeal, a Lord of
Appeal, and a Privy Councillor.

Here, in all probability, this notice would have
concluded had it been written before August, 1914.
But war came, and Lord Moulton, then 70 years

of age, placed his talents and his energies at the
disposal of his country in her hour of trial. He
first took up the matter of dye production—German
supplies having suddenly ceased, leaving the textile
industries faced with the impossibility of finishing
their productions—the politicians’ cry of “Busi-
ness as usual ” ringing more clearly in the ears of
the nation than the danger alarm raised by the
few who knew Germany and German aims. But it

was quieWy realised that the country was con-
front^ with more serious tasks than the dyeing of
cottons and silks, and, putting dyes for the time
being on one side. Lord Moulton was entrusted with
the chairmanship of a small advisory committee on
high explosives. At that time the British Govern-
ment made propellants but no high explosives,
except a little tetryl (trinitrophenylmethylnitro-
amine) at Waltham Abbey. Picric acid, the stan-
dard one, was purchased from a limited number of

contractors in relatively small quantities. TNT
had hardly come upon the scene; its manufacture
from toluol had been proposed to the writer some
time before the outbreak of war, but in response
to his inquiry as to the attitude of the War Office,

he was told it was not favoured, although it had
been brought into use in Germany. In England
it was used only for minor purposes and in very
sm.oll quantities—practically as .a by-product of the
dye industry.

The nation’s pitiable plight of unpreparedness
both in raw material supplies and in large scale

processes soon became increasingly apparent. Ger-
many had monopolised the organic chemical in-

dustry so completely thiit the greatest difficulties

were experienced in this country when sho was
suddenly called upon to produce nitro-compounds
in large qu.auLities. We were short of plant, of

trained chemists, and of manufacturing knowledge.

Lord Moulton realised, more than any man, the

inadequacy of our resources and the magnitude of

our requirements. As chairman of the High Ex-
plosives Committee (A. 6) under the Director of

-Artillery, his powers were gr.adually extended until

in February, 1916, he had liberty to utilise to the

utmost the capacity of the country. Four months
later ho became, Director-General of the Depart-
ment of Explosives Supply in the newly formed
Ministry of Munitions of War. In order to work
out the eliemical and technical problems involved in

manufacture on the necessary scale, the whole
chemical industry throughout the length and
breadth of the land was organised and co-ordinated

0
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under his direction, no undertaking being too small
to be entrusted with a share of the task. The pro-
duction of the necessary raw materials was similarly
dealt with, and before many months passed both
crude- and final-product manufacturers were work-
ing in friendly consultation and competition, in-
spired a most efficient system of costing and
yield-checking worked out and put into operation
at the headquarters of the department.
The preparation of high explosives was Ijcset

with greater difficulties than that of propellants,
for besides the Government factory several private
firms were well versed in the manufacture of
cordite. On the other hand, the resources for
picric acid (the standard high explosive) were in-

adequate not only as regards manufacturing
capacity but also as regards raw material. This
led to the manufacture of synthetic phenol and the
inauguration of the production of TNT. Aa
neither of these substances could be turned out in
quantities sufficient to satisfy shell-filling re-
quirements, I^rd Moulton urged the addition of
ammonium nitrate explosives, such as ammonal,
schneiderite, and, later, amatol. Numerous pro-
blems of filling, detonation, and exploding were
t^reby introduced which required close investiga-
tion. Ultimately all trouhle.s were overcome and
the mixed explosives, in the preparation of which
enormous quantities of ammonium nitrate were
required, were entirely successful. The difficulties
beretting adequate production were increased by
the high standard of purity necessary for Service
purposes, and the specifications were being ren-
stantly revised in order to reconcile quality and
quantity. It has already been stated that the
manufacture of TNT was practically new in this
couiitry, and Lord Moulton played a large part in
raising it from small beginnings to a very large
scale. This needed the organisation of materials,
methods, and plant, with which he kept in close
touch and in the developinenf of which he rendered
great assistance. OriginalI.v slow and wasteful,
the processes were ultimately improved until they
showed an efficiency upon which it would be difficult
to improve. Purification methods were of great
importance. These were originally attached to
each plant, but one or two accidents led to their
removal to separate works. Tlie original process
was crystallisation from alcohol, afterwards aban-
doned for washing in the cold first by alcohol, and
later with sulphite. The latter method was intro-
duced by Lord Moulton from France, where he
found it in use. Safety precautions was another
matter requiring careful watching, and Lord
Moulton organised a special “Safety of Factories
Branch " for the independent inspection of the
many chemical factories. The fixation of nitrogen
did iwt mature during the war. It formed the
subject of investigation by a separate body, the
Nitrogen Products Committee, of which Lord
Moulton was a member. He several times ex-
pros^ the opinion that one of the chief deter-
mining factors which induced Germany to choose
August, 1914, as the date for launching the war
was the perfecting and extension of the Haber
process—without synthetic nitrates she would have
lost the w'ar within a year or less. Our own de-
pendence upon import^ nitrates was one of thew^^t Jin^ of our defence, and the destruction of
ships carrying them caused great anxiety and at
times acute shortage.
In the spring of 1918 Lord Moulton took up the

Bopply of poison gases, and this necessitated the
establishment of factories for Aeir production.
The work was very distasteful to him, but he prose-
cuted it with vigour and entered closely into all
the chemical and technical problems involved,
which were naturally very numerons. The chief
products were dichlorodiethylsulphide, phosgene,
chloropicnn, and someafllsenic compounds.

Lord Moulton was an energetic advocate of the
establishment of a British dye industry on a scale
large enough and strong enough to stand up against
German competition, and he became Oovernment
representative and chairman of British Dyestuffs
Corporation, Ltd., in 1919, holding the position
until the following year, when he returned to his
judicial labours.

*

It is not too much to say that under him the
whole chemical industry of the country was not
only reorganised on a basis enabling it to fulfil its

war-time tasks, but also, and only second in im-
portance, to meet adequately the post-war require-
ments of the nation. No man was better able to
undertake two tasks of such magnitude. He was
not merely an able lawyer, hut a far-seeing and
cultured man of the world and its affairs; and
among other qualifications the possession of a large

fortune acquired at the Bar must not be over-

looked since it placed him in a position of un-
assailable security in dealing with Governmental
methods and red tape which might have weighed
against the success of one less prominently and
assuredly circumstanced. His name will he in-

dissolnbly connected with the future of chemical

industry iu Great Britain.

PUBUCATIONS RECEIVED.

Chbmical Technoiogv and Analysis of Oils, Fats

AND Waxes. Voi. I. By J. Lewkowitsch,
Edited by G. H. Wabbtoion. Sixth edition,

entirely rewritten and enlaryed. Pp. 682.

(London: Macmillan and Co,, Ltd. 1921.)

Price 36s.

The Electronic Conception of Valence and tee

Constitution op Beneene, By H. S. Prt.

Monographs on Inorganic and Physical Chem-

istry, edited by A. Findlay. Pp. 300.

(London: Longmans, Green and Co. 1921.)

Price 16s.

Modern Chemistry, Pure and Applied. By -K. J.

Hale. Six Volumes, Vol. I., pp, 272; Vol. 11,

pp. 276. (London: Virtue and Co., Ltd. 1921.)

Price 16s. per volume.

Tbait4 de la Conserv.ation et de l’Asiklioe.aiiox

DES Bois. By M. de Keohel. En'cyclopedie

Industrielle. Pp. 360. (Paris: J.-B. BaiUiin

et Fils. 1921.) Price 10 /r., bound 1.5 fr.

Die Welt dee Vebnaculaessigten Dimenstones.

By Wo. OsTWALD. Fifth and sixth editions,

revised. Pp. 253. (Dresden and Leipsiii:

Theodor Sieinkopff. 1921.) Price 7s.

Grundbiss der Kolloidohemie. Part I. By Wo.

OsTWALD. Sixth edition, forming a reprint oj

the fifth edition. Pp. ^3. (Dresden nii«

Leipz,ig : Theodor Steinkopff, 1921.) Price IOl

Kleines Pkaktikum deb Kolloidchemie. By Vo.

OsTWALD, assisted by P. WoLSKl. Secotm

edition. Pp. 159. (Dresden and LeipCiy.

Theodor Steinkoptf. 1921.) Price is.

Imperial Institute Monographs with Speolg.

Keferbnce to the British Empire. (Lovdon:

John Murray. 1920 and 1921) ;
—

Coal. By J. H. Bonaldson. Pp ltd.

Price 63.

Chromium Ore. By W. G. Rumbold. Pp. o'

Pnee 3s. 6d.

Publications of the United States Geologic''-

Survey. Department of the Interior. (U o"'

ington: GoDemnicnt Printing Office)

:

—
Magnesite in 1919. By C. G. Yale (ind B- "
Stone.

I Phosphate Bock in 1919. By S. W. Stone

' Sand-LiIcb Brick in 1919. By J. Middleton-



Vol. XL., No. 8.] REVIE^X^

TOWARDS UNITY.

It is encouraging to note that the various pro-

posals relating to the organisation of chemistry in

this country which have been put forward from time

to time by the Federal Council for Pure and

Applied Chemistry have met with a uniformly

favourable reception, and that the only criticism

heard is that action has been too long delayed. In

other words, to use Matthew Arnold’s phrase,

appreciation has been the soul of criticism, and this

circumstance affords a very happy augury of

benefits to come.

An important move in the direction of unity was

jnado by the Council of the Society of Chemical

industry at its last meeting, when, in response to

a suggestion received from the Council of the

Chemical Society, it was resolved unanimously that

Die existing machinery of our Local Sections should

he made available to a certain extent to members

of the Chemical Society, the Society of Public

Analysts, and, by implication, to members of other

chemical organisations. The specific suggestion re-

ferred to was that papers on pure chemistry,

whether oontrihuted by members of the Society of

Chemical Industry or others, should be accepted for

reading at the meetings of our Local Sections, and

that the Chemical Society should consider for

publication any such papers sent on to it by us.

The Council of this Society, in approving the sug-

gestion ns a council, decided to recommend its

adoption to the Local Sections, and to leave details

to be settled later.

The advantages to be derived from such a sclicme

are many. For some time past there has bts.'!! a

congestion of papers presented for reading at the

monthly meetings of the Chemical Society, with the

result that some of them arc not read at all, and

others are iuadcquaU’ly discussed. Furthermore,

many Fellows arc put to considerable inconvenienco

and expense in travellinj^ to London to read their

papers, and by increasing the number of localities

where and occasions when papers can be read, delay

in presentation and publication will be obviate,d,

and a greater proportion of the contributions will be

discussed and criticised. A paper, when read^ may
give rise to instructive and constructive criticism,

valuable alike to author and audience, even if it be

not eufficioiitly important to warrant subsequent

publication; and the mere fact of public presenta-

tion would ensure, at any rate, a notice of the paper

in the chemical scientific press, and perhaps also in

the local newspapers.
From the point of view of our Local Sections it

would appear that the reading of papers on pure

chemistry would add to the attractiveness of mat-
ings by providing a greater variety of subject

matter. Those Sections which sometimes ex-

perience difficulty in filling their programmes would

find relief in the greater quantity of material avail-

able, a consideration which applies more particu-

larly to University towns; and other Sections which,

owing to favourable environmental or other circnin-

stances, have no such difficulty would reap the ad-

vantages of better attendances and wider publicity.

In such cases it may be that the time devoted to the

reading of each paper on the agenda would have to

be curtailed, but many would regard this as an

advantage; long papers are apt to become weari-

some, and a free, fluent delivery of *‘thin^ that

matter” is preferable to reading verbatim, espe-

cially if an abstract has been circulated beforehand.

Further, such composite gatherings would afford a

common meeting-place for chemists of all classes and
descriptions; readers of papers on technical

chemistry would have the advantage of criticism

by those who cultivate the “pure” science, and

vice versa; and the opportunities afforded for social

intercourse would be generally fruitful of much
good, alike from the scientific, technical, and pro-

fessional points of view.

But above and beyond all is the consideration
that the whole-hearted adoption of the proposal
would give impetus to the movement for securing
that unity in the profession and practice of
chemistry which many of ug have so much at heart.
Tho advantages accruing from co-operation and co-
ordination have been dinned into our ears in recent

I

years almost ad nauseam, and the time is surely ripe

j

for action. Although the realisation of certain
other proposals, such as that for a central Chemical
House, may have to be postponed owing to the
exceptionally adverse industrial conditions, there
is much that can be done without delay. Bricks
and mortar alone cannot make a united profession;
it is the spirit that counts; and in the decision to

extend to other chemists certain facilities which
have hitherto been restricted to our own members,
wo see a manifestation of that desire for unity
which alone can lead to tho end we have in view.

DANGEROUS DRUGS.

rrobably very few clicmists see the pharma-
ceutical and medical press, and those who do are
not likely to have read with care the articles which
have appeared there recently on the draft regula-
tions made by the Home Office under tho Dangerous
Drugs Act. Those regulations are, however, likely

to prove very detrimental to the interests of pro-

fessional and research chemists. Thus Article 2
prohibits the manuf.actuie of moiphine, cocaine,

ecgoiiiue, or diamorphine, or their respective salts,

or medicinal opium, except by persons properly
licensed or authorised to do so, working on premises

} licensed for the purpose and in accordance with the
conditions of such licence or authority. “ Manu-
facture” is nowhere defined in the regulations,

and it is a moot point whether a research chemist
effecting a new synthesis of one of these alkaloids,

or ail analytical chemist determining morphine by
extracting it from a plant or from the stomach con-
tents of a poisoned animal, would not he “ manu-
fnrtnring” the alkaloid and so infringing the regu-
lations, unless he takes the precaution to acquire
a licence for himeelf and his premises.

Similarlj' in regard to Article 3, a chemist who
effects a synthesis of one of tliese alkaloids or pre-

pares unc of them from a new source will be in-

fringing the regulations if he sends some of his

material to a colleague for confirmatory or supple-

mentary tests, or even for inspection, unless he
daly acquires a lieenc^e to supply the drug and acts

in accordance with ilie terms of such licence or

authority. But in this case not only is he himself

likely to get into troahle, but the recipient may,
unless duly license, be in the unfortunate position

of having wrongfully secured possession of the

alkaloid in question unless he, too, has taken the

precaution to secure beforehand the necessary

licence or authority. Experience gained hitherto

in tlie working of the Cocaine Regulations shows
that a long and tedious delay, precedes the granting
of a licence, so that a chemist requiring one of the

60-called dangerous drugs may in future find that

it takes many weeks to obtain even the smallest

quantity of them. It also appears that a chemist

who has acquired a supply of any of these drugs

even for research or other professional purposes and
has unwittingly left a grain or two in a bottle in

some dusty corner of a stock-cupboard, or has
A
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knowingly kept some for purposes of reference or

comparison, will either have to destroy it or acquire

a licence or other authority to retain it, and it he

retains it he may apparently have to produce it

when required for inepection by a constable or other

duly accredited representative of the Home OfiSce.

As for purchasing, keeping and using these drugs
for professional purposes, most chemists will think

twice before undertaking to keep iu order the

licences, forms, books, etc., necessary to eecure

him immunity from the pains and penalties likely

to overtake anyone undertaking such an operation.

These are a few of . the possible difficulties which
will occur to a chemist who casuall.v peruses the

draft regulations. The catalogue would no doubt
be of considerable length if they were considered

with a solicitor, versed in the possible legal twists

and turns of an apparently innocent sentence iu

any of the 15 articles. Matters are apparentl.v

somewhat simpler if the chemist happens to be in

addition a ship’s captain with a ship at his disposal,

a registered pharmacist, medical practitioner,

dentist or veterinary surgeon
;
and the professional

chemist who has much to do with these drugs,

dangerous in more senses than one, will probably

find his best course to be to take a medical degree,

although even then he will probably need the help

of a solicitor—unless he becomes that also—to steer

clear of the difficulties which his professional duties

may thrust upon him.

Fortunately the regulations are still only in draft,

and it is earnestly to be hoped that the Institute

of Chemistry and the Society of Public .\nalysl8,

which are the bodies l>est qualified to speak for

chemists on such a matter, will promptly call the

attention of the Home Office to a fact which it

appears to have forgotten, namely, that [ivo-

fessional, as well as legal, chemists, occa.sionally

have to deal with these dangerous drugs in the

course of their work. A short addition to the

regulations indicating that chemists engaged in

research, teaching or profc,ssioiial practice arc

exempt from the general restrictions would appa-
rently meet the necessities of the case.

DISEASES OF OCCUPATION.*

STICl’HEN JIIALL.

The human body was designed for use in c-ircum-

stances widely different from those which exist iu

modern industrial areas, and though evolution can

accomplish much it is slow in its operation, and
many thousands of years are required for any appre-

ciable cliange in the qualities of the huniau
organism. As chemical industry becomes more and
more complicated it becomes more and more special-

ised, and we find now men and women who lor the

whole of their working life are engaged in the same
processes, involving exposure to the same chemical

compound hour after hour, day after day, and
year after year. Whether this is entirely necessary

I am not sure, but I wish to indicate very briefly

some of the dangers of this sort of -life and how they

may be prevented or reduced to a minimum.
Broadly speaking, one may say that constant ex-

posure to any chemical compound is likely to be

injurious to health, particularly if the com-

pound is likely to give rise to dust, fumes, or gas,

and that an abundant supply of fresh air is, as one
might expect, the best method of protecting the

health of the workers. No doubt some compounds
are worse than others, but one may say that all

* From a paper read before the iverpool Action on Jaauary 24»

1921.

forms of dust and fumes are bad. Constant ex-
posure to coal dust and tar causes what is known as
pitch-makers’ cancer, the tar being in this case the
main irritant; the manufacture of marmalade
causes injury to the skin by reason of the peeling
of oranges and lemons; miners exposed to coal dust
or to a fine silica dust have their lungs affected in a,

particular way; and workers exposed to dust of

metallic compounds, phosphorus fumes, etc., con-

tract specific kinds of poisoning.

Carbonic-oxide poisoning, carbon-dioxide poison-
ing, poisoning by chlorine, nitrous fumes, ammonia
aniline, tetrachlorethane, turpentine, ether, and
acetone are not uncommon in industrial conditions.

The diagnosis of these diseases is often difficult,

the cure is often difficult, the conditions under
which they are contracted differ enormously, but
they arc usually all prcventible by good ventilation.

The incidence of phosphorus poisoning is well

known. Five-and-tw'enty years ago there were five

or six cases a year in this country of phosphorua
poisoning out of about 1700 persons employed in

phosphorus processes. This has now been reduced
to about three cases every two years, and the cause

of the reduction is well known ; to a large extent

red phosphorus is employed instead of yellow phos-

phorus. The Swiss Government in 1879 introduced
a Bill for the prohibition of the use of yellow phos-

phorus, which in due course became Jaw, but it

had to be raLlioally altered because the disease

became more prevalent. It seems that tho workers
imagined that when yellow phosphorus was pro-

hibited they could dispense with a number of pre-

cautions whidi had usually been adopted, and they

engaged to a considerable extent in processes wffiere

red phosphorus was used under very unhygienic

conditions. Finally, the Act was practically re-

pealed, and regulations were adopted by the various

cantons which ensured suitable hygienic conditions

of work. In France sesqui-sulphide of phosphorus,

which gives off no fumes, has for many years bwui

used instead of yellow phosphorus, ani phosphorus
poisoning has been stamped out in that country.

It is interesting to note #iat whereas good ventila-

tion and the ordinary rules of hygiene have in the

main been responsible for tho diminution of phos-

phorus poisoning in this and other countries, the

substitution of some other forms of poisoning has

been repeatedly advocated; in America there was

a practice in match factories of hanging round the

necks of the workers small vessels containing tur-

pentine. Ill Italy a nou-poisonous match was made
of which the principal ingredient was persulpho-

cyaiiic acid. The true remedy is a simple and effi-

cacious one. Sir Thomas Oliver, who was a member
of the Phosphorus Commission which reported

rather more than 20 years ago, and is a recognised

authority on dangerous trades, states in relation

to phosphorus poisoning: ‘‘Of all hygienic

measures full and freo ventilation is the best.”^

Cases of poisoning by carbon monoxide, nitrous

fumes, ammonia, and other gases are on the incrcoso

in this country; there were 90 reported cases iu

1913, and 132 cases in 1919; of these 59 in 1913 and

8;> ill 1919 were cases of carbonic oxide poisoning.

Almost all these cases were due to ignorance on the

part of the workers of the dangerous character of

the fumes, or carelessness. There is no difficult

chemical problem involved in the prevention of this

form of poisoning; common sense in preventing and

detecting leaks in flues will reduce such cases

speedily, and workmen should be warned that pro-

ducts of combustion of all kinds are liable to be

dangerou.s to health. A fair number of the cases

of poisoning by such gases occur not in a closed

room, but out of doors, in a gas works or lime kiln,

or plant of that type. All these are preventible.

In mines compressed air is largely used for drilling

and for ventilation, and a number of deaths have
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resulted from the oTerheating of the air com-

nressor and the firing of the oil used for lubricating

the cylinders.’ During the war there were many

cases of carbon-monoxide poisoning from the ex-

haust of small power petrol-engines installed in

dug-outs or similar places, and there hare been

cases of poisoning from the exhaust attached to

closed motor care, motor lorries, and ambulances.

During the last two or three years cases of

chronic benzene poisoning have been notified in

this country which have resulted from the employ-

ment of benzene as a solvent for rubber, and one

case is of exceptional interest. In May, 1918,

structural alterations were made in a particular

factory, wooden uprights being inserted in certain

windows so that they could not be widely opened.

In July, 1918, a workman employed in the room

was reported as suffering from benzene poisoning,

and the case proved fatal.' Analyses of the air in

different parts of the room showed from two to ten

parts of benzene in 10,000 parts of air. The ven-

tilation of the room was improved and no further

cases occurred.

Poisoning by turpentine vapour is a problem

which has been recently investigated in connexion

with the paint industry. It has been long known

that many persons are particularly susceptible to

the smell of a newly-painted room; the white lead,

the turpentine, the linseed oil, and the dryers have

all been suspected. I suppose no scientific man
now believes in a volatile lead compound given off

as a gas or emanation from lead paint, and experi-

ments made during the last twenty years clearly

point to turpentine as being the delinquent.

Lehmann in 1899 described the symptoms produced

in cats by turpentine vapour, and Sir Kenneth
Goadby has more recently shown that the poisonous

effects produced in animals by exposing them to the

vapour given off by painted surfaces are caused by
the turpentine content of the paint and not by the

linseed oil, dryers, or metallio salt of the paint.

Turpentine poisoning produces kidney disease,

and seems to cause, or predispose to, gout. Sir

Kenneth Goadby states in the joint book by Dr.

T. M. Legge and himself* that, according to Garrod,

gout is constantly occurring among painters.

Dr. G. Arbour Stephens, in a recent paper,' re-

ports that during the last six years he has had eight

eases where the analysis of the liver showed from
about O'l to about 0'9 grains of cadmium per pound,
with merely a trace of lead. It is presumed from
the details he gives that these cases occurred in the
zinc-smelting industry in South Wales, and that
they were all fatal cases. The symptoms of cad-
mium poisoning include kidney disease, constipa-

tion, and loss of appetite. Zinc is known to be a

general protoplasmic poison and, according to
Harnack, in the higher animals it causes muscular
paralysis and kidney disease. Copper., tin, nickel,
and manganese have injurious properties, but the
cases of poisoning by these are few and far between.

White lead has been manufactured here since at
least the time of Queen Elizabeth, and a variety of
lead compounds has been made for a century

;
lead

or lead compounds are used in a remarkably large
number of industries and processes, and it is not
surprising that by the time the disease had been
identified and the method of preventing lead poison-
ing had become known it had heemme very preva-
lent; indeed, as we look hack, it seems app^lingto
mink that thirty years ago or less there were in
Europe hundreds, or even thousands, of oases of
lead poisoning every year, and most of them easily
Preventible. In many towns lead Misoning was in
those days contracted through drinking water kept
in contact with lead

;
in the white lead trade there

were in this country nearly 400 cases a year
;
in the

"'I'J^iind earthenware trade there were upwards
M 200 cases a year

;
in smelting, in brass works, in

printing, file cutting, glass cutting, shipbuilding

and other trades there were over 400 cases, making
a total of over 1000 cases per annum.
The attention of the public and of the Home

Olfice was directed to the prevalence of lead poison-

ing at the end of the la.st century, when many
inquiries were held and considerable information
collected. The prohibition of the use of lead com-
pounds in the pottery industry was threatened and
various substitutes for lead w-ere suggested. Finally
regulations were put into force compelling the re-

moval of dust, the wearing of overs Us, regular
medical examination, and so on. At the same time
the manufacturers of china and earthenware were
encouraged to use for glazing purposes an insoluble
silicate of lead instead of the very soluble and very
dusty white lead formerly used. On the whole the
insoluble silicate has been a great boon to the manu-
facturers of pottery. It has been as satisfactory
and cheap to use as the soluble white lead, more
uniform in its composition and better to handle,
and since its introduction the number of cases of
lead poisoning in the china and earthenware trade
has steadily declined. It came down from 200 a
year in 1900 to 76 a year ten years ago, 15 cases in

1917, 11 casea in 1918 and 21 cases in 1919. The
amount of lead in use in the industry has, so far
as I am aware, not materially altered; the number
of persons employed in the industry has slightly

increased and the number of cases has declin^ to
something less than one-tenth.

In the white-lead industry the diminution of

cases has been somewhat similar, but even more
marhed: the number of cases was 399 in 1899, 189
in 1901, 40 in 1915, 18 in 1916, 17 in 1917 and none
in 1918. The amount of whito lead manufactured
in England has declined during that period by about

10 per cent, and the number of persons employed
is probably about the same as it was. These
striking results have been attained by a careful

study of lead poisoning during the last 20 or 25
years. Sir Edward Thorpe, Sir Thomas Oliver, and
Dr. Legge, the Chief Mwioal Inspector of the
Home Office, have been largely responsible for these
results, and they were assisted in their efforts by a

number of Home Secretaries, Inspectors of Fac^
tories and private individuals of both sexes.

"Whal is tho vital factor necessai'y to the prevention
of lead poisoning? l)r. Legge tells us in the Home
Office Report for 1918,^ and these are his words;
“ On the practical side little more is to be learnt

as to how lead poisoning is caused, and it can be
taken as axiomatic that all risk lies in inhalation
of dust and fumes. These removed and prevented,

there will be no lead poisoning.” And again, in

the Horae Office Report for the year 1919,* Dr.
Legge stated, that locally applied exhaust ventila-

tion is the sheet-anchor in the protection of the
workers from leady dust and fumes and that these
alone are the causative agents.” With thia

knowledge it should be possible to reduce yet
further the cases of lead poieoning in this country,

and the next trade in which a serious effort is to

be made ie the painters’ trade—I mean the paint-

ing of houses, ships, bridges and so forth, not the
manufacture of paints and varnishes.

It is somewhat unexpected that lead poisoning
should be caused not by the particles of lead
swallowed by the worker, but by even more minute
particles of lead compounds floating in the air and
getting into his lungs and there acted on by the
juices of the body and so getting into the system.
But that this is the usual cause is now generally
accepted.

The problem is beset with small difficulties which
nevertheless are capable of being surmounted. To
begin with, lead poisoning is in many cases by no
means easy to identify. A doctor who regularly
examines men who are employed in a lead Factory
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can, with a good deal of certainty, state whether a

particular man is contracting lead poisoning and
should he suspended from work or given employment
which does not involve contact with lead compounds.
But if a worker goes to the average careful general
practitioner and complains of headache, colic,

constipation, kidney trouble, and so on, it is pretty
nearly impossible for the cause of these symptoms
to be identified. There are so many things which
will bring about these symptoms. Legge and
Goadby—and I quote these as the greatest living

authorities on lead poisoning—state in their book*

;

“ The headache complained of by painters is

probably not due to lead poisoning but, as has been
suggested, to turpentine.” Turpentine, too, is

probably the cause of the gout to which painters

are subject. But of one thing we may he certain,

if a man goes to a general practitioner and com-
plains of such symptoms as I have mentioned, and
states that he is a painter or employed in a lead
works, his case will be duly reported as one of

lead ^isoning. This is not merely an opinion
of my own. Legge and Goadby” say that
there is “ an increasing inclination to attribute
chronic nephritis and even (without sufficient

justification in our opinion) phthisis and pneu-
monia to lead poisoning on the death certifi-

cates of lead workers.” I do not deny that lead
poisoning exists among painters and others, bnt I
am quite certain that a great many of the so-called

cases of lead poisoning in the paint trade and in
other trades have no connexion with lead at all.

The cases of cadmium poisoning I have already
mentioned were some of them certainly, and all of

them probably, returned in the statistics as lead

poisoning, and no one can say how many cases of
turpentine poisoning, indigestion, Bright’s disease,

etc., among lead workers have been returned as
lead poisoning, but the number must be very large.

From time to time proposals have been made to

reduce the frequency of lead {wisoning by prohibit-

ing the use of white lead in paint, and this question

wUl be considered at the next conference of

the International Labour Office at Geneva. I

want you as scientific men to consider somewhat
carefully what such prohibition means; if the
principle is onoe admitted, we may have to

face the prohibition in their own industries

of mercury, antimony, copper, arsenic, and a host

of other chemicals which are not intended for

human consumption. The prohibition of lead in
paints only deals with a portion of the problem, and
will give a false sense of security to the painters
similar to that which operated so dangerously in the
phosphorus workers in Switzerland. The proper
solution of the problem is that which has been
found BO efficacious in many other diseases of occu-
pation—fresh air and the removal of dust and
fumes. It hM l^n seriously advocated that to
avoid lead poisoning houses should be painted with
antimony compounds, titanium compounds, and
other heavy metal derivatives; the fact is that the
dust of nearly ail compounds of heavy metals is in-

jnrions and that the fumes of nearly all volatile

solvents are bad for the health.

It is known to all in the trado that the dust
is produced in the dry nibhing-down of old paint
by pumice-stone or sandpaper, and, in my opinion,

this should be prohibit^ by law. Rubbing down
can be done wet—^perhaps not qnite so easily, bat
sufficiently so—and the painters ought to be pro-

tected from exposure to dust of old paint.

It is possible to do away with the dust of the
mbbing down by keepii^ the sandpaper moistened
with a cheap mineral oil. The eandpaper lasts as
well as without the oil and the result upon the
paint is fully as good. This is a method with whkh
many German paintOTs are familiar, and if it could
be generally introduced into this country a great

step forward would have been taken in improving
the conditions in house painting and carriage and
railway coach painting and ship painting.

Again, there is no reason why painters and
those who prepare the paints for them should ever
handle or be supplied with dry white lead or any
other pigment; these should invariably be supplied
ground in oil or some other medium. As to the
vapours from the solvents in ready-mixed paints, I

saw workmen in America a year or so ago painting
the inside of a house by means of a spray, and
attached to the painter was a tube communicating
with the outside of the bouse enabling him to

breathe fresh air instead of air which, in that par-
ticular ease, was contaminated by the vapours of

benzene, white spirit, and other solvents. If this

method of applying paint is not liked in this

country, much might be done by the opening of

doors and windows of a newly painted room. The
question of individual susceptibility has also to be

considered, hut one may say with a good deal of

confidence that the prevention of dust, or its re-

moval by fans or otherwise at the moment of its

formation, and the removal of vapours or volatile

solvents and the substitution of fresh air will bring

cases of painters’ colic, whether properly attributed

to lead, to turpentine, or any other substance,

down to insignificant proportions, and that no other

remedy will be equally efficacious.

I am sorry to say that this sort of reasoning does

not appeal to such a body as the International

Latour Office, and that the very polyglot body
which will in due course meet at Geneva will pay
but little attention to medical evidence. The
Treaty of Peace signed at Versailles provided for

the holding of international conferences on ques-

tions in which labour is interested, such conferences

to bo attended by representatives of the govern-

ments, tho employers, and the workers of every

country, and each country is under an obligation

to carry out so far as practicable the decisions

arrived at by the conferences.
When I was at Washin^n rather more than a

year ago at the first of these conferences we had

to consider the health of the workers, and, in par-

ticular, the prevention of anthrax, of mercury
poisoning, of phosphorus poisoning, and of lead

poisoning in so far as it affected women and young
persons. We made certain recommendations, one

of which has in substance been embodied in the

Women and Young Persons (Employment in Lead
Processes) Bili, which became an Act of Parlia-

ment last session. I am bound to say that though

I have in the past had a good deal to do with Acts

of Parliament, I did not realise until I was at

Washington the extraordinary difficulty of devising

rules which would achieve the desired result without

unnecessary dislocation of trade, and which were

capable of bein^ applied to a variety of countries

with different industrial conditions and different

methods of domestic legislation. With my recent

experience of the Lead Processes Bill, I now realise

the difficulties still more acutely, bnt even at

Washington I thought it desirable to suggest to

the conference that in view of the complexity of

industrial diseases the problems attached to them
should be carefully considered beforehand by a

committee on which the governments, tho em-

ployers, and the workers should all be repre-

sented. The Conference at Washington unani-

monsly recommended the appointment of such a

committee, hut no such committee has been so far

appointed, and a purely bureancratic organisation

is tackling the problems instead. GOTemments are

particularly susceptible to public opinion, and the

public opinion of to-day is largely based on im-

perfect recollection of the cases of lead poisoning

which occurred five-*nd-twenty years ago. An
instance of this was hronght to my notice during

the passage of the above-mentioned Bill through



Vol. II-. So- ®-l REVIEW. 143 B

Parliament last session. In supporting the BSl one

speaker gave an instance of lead poisoning which

had occurred in the paint trade. He gave various

details, and I had the incident ho mentioned looked

into and found it was a case of poisoning by
arsenite of copper. This is typical of what

happens. The conditions five-and-twenty years

ago were so bad, and made such an impression on

the social workers of the day, that many people

believe that they prevail yet. The fact is that the

Home Office, under the guidance of Dr. Legge, has

very much reduced lead poisoning, and in the

pottery industry has to all intents and purposes

polished it, for there are in that trade no new
cases, and the cases which are from time to time

reported in the china and earthenware statistics

are the deaths of workers as they gradually get old,

who contracted lead poisoning many years ago,

before the Home Office regulations came into force.

But though these facts are known to a few of us,

the public as a whole, not only in this country, but

in other countries, have not had time to bring their

knowledge up to date, and, stimulated by their

recollection of bygone days, they have brought
pressure to bear on the various governments of the
world, and the officials who represent them, to treat

the problem as if it still was in the same state as

it was a generation ago. The International Labour
Office shows no inclination to have such problems
scientifically examined by the employers and
workers who are most nearly concerned, but they
have appointed a permanent official, who seems to

be entrusted with the duty of preparing a case for

the prohibition of lead, and who has manifested no
anxiety to have the assistance of such a committee
as was recommended at Washington.

It is not very easy, but it is possible, to frame
regulations which would reduce to a minimum the
vapours and dust to which painters are exposed,
and you may ask me why such regulations have not
been, at any rate, ^ven a trial. Tlio answer is

that in some foreign countries—for instance,

Austria, Germany, and Belgium—they have been
tried and have proved beneficial, and I am not
without hope that the Home Government may give
them a trial. Government Departments at the
pre.scnt time have their hands full of problems, and
one cannot blame any department for not desiring
to add more to its already heavy load. But I think
the Home Office must pay the penalty of sucoess.

It has done so much to improve the condition of the
workers with so little interference with trade; it

has in the past cooperated fairly and reasonably
with trades unions and manufacturers, and the
tradition which it has created is one not to be lightly

destroyed. We chemical manufacturers and
chemists, recognising the importance of chemistry
to the nation and the fact that we are now only in
the beginning of a highly specialised chemical in-

dustry, must bring pressure to hear on the Horae
Office and all other Government Departments con-
cerned to maintain the high stamdard they have
themselves set up and not to be led away by the false

gods of the Geneva bureaucracy. "The Inter-
national Labour Office may be productive of much
good, but in so far as industrial hygiene is con-
cerned it will accomplish nothing without the co-

operation of those primarily affected, and its

present methods are tending to promote suspicion
rather than confidence.
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BRITISH CHEMICAL PLANT
MANUFACTURERS’ ASSOCIATION.

Prior to the war chemical manufacturers
procured much of their plant from Germany owing
to the difficulty they experienced in obtaining plant
in this country which satisfied their requirements.
A feeling had long prevailed in the industry that
steps should be taken to promote closer co-operation
between British chemical and British chemical-
plant manufacturers. The need for such action was
fully realised by those members of the Association
of British Chemical Manufacturers who accom-
panied the mission sent out by that body under the
jegis of the Department of Overseas Trade to in-

spect chemical factories in the Occupied Area of

Germany in May, 1919.
A year later it was decided to invite representa-

tives of the plant manufacturers to meet in con-
ference representatives of the Fine Chemical Group
of the Association of British Chemical Manu-
facturers, to whom tho matter was of particular
importance. The plant manufacturers agreed that
it was desirable that they should he brought more
closely into touch with the chemical manufacturers
and kept more adequately informed of their require-
ments, and expressed their willingness to do all in

their power to assist the chemical manufacturers.
The two conferences then held led to the formation
of the British Chemical Plant Manufacturers’
Association, which at its inaugural meeting in July
last consisted of nineteen firms. Mr. J. H. Rawson
(The Widnea Foundry Co., Ltd.), Mr. L. M. G.
Fraser (Messrs. W. J. Fraser and Co., Ltd.), and
Mr. E. A. Alliott (Messrs. Manlove Alliott and Co.,

Ltd.) were elected chairman, vice-chairman, and
hon. treasurer, respectively, and Mr. W. J. U.
Woolcock (General Manager of the Association of

British Chemical Manufacturers), secretary. The
new Association became affiliated to the Association

of British Chemical Manufacturers.
It was agreed tliat one of the first questions to be

considered was the standardisation of chemical
plant and apparatus, in which the Germans have
reached a very advanced stage. At a joint meeting
of representatives of the two Associations it was
decided that the question of standardising
jacketted-pans with stirrers and covers, boiling-

pans and filter-press plant should be the first to re-

ceive consideration. The joint sub-committees
which were set up to consider these matters are

making good progress. Both the British Chemical
Plant Manufacturers' Association and the Associa-

tion of British Chemical Manufacturers are repre-

sented on the Sectional Committee on Chemical
Engineering of the British Engineering Standards
Association, which is also considering the standard-

isation of chemical plant and apparatus. A joint

research committee was also appointed to investi-

gate any new types of plant which may be reported

to be in use in other countries and to go into any
questions bearing upon the improvement of

chemical plant in this country. This committee has
invited the co-operation of the Chemical Engineer-
ing Group of the Society of Chemical Industry.

Attention having been drawn to the fact that the
German plant manufacturers utilise nickel to a
much greater extent than the British plant manu-
facturers, the Committee has now under considera-

tion the uses to which this metal could be put in

chemical plant. In this connexion very valuable

assistance is being received from the Mond Nickel
Co, The question of the use of 12 per cent,

chromium steel is also being investigated.

The membership of the British Chemical Plant
Manufacturers’ iissociation has iucreased consider-

ably since its inauguration, and it is hoped that, as

the Association b^mes more fully representative

b2



144 B REVIEW. [April 30. 1921.

of the various branches of the manufacture of

chemical plant, the object for which is was formed

will be achieved, namely, to ensure that British

chemicals shall be made with British plant.

THE HABER PROCESS AT MERSE-
BURG (SAXONY).

J. R. PARTINGTON.
The Haber process carried out at Merseburg

differs from that at Oppau (cf. J., 1921, 99 k) in

two respects:—(i) The mixture of nitrogen and

hydrogen is made directly by treating a mixture

of producer (air) gas and water gas, with

the addition of steam, by the Bosch process

(B.P. 14,508 of 1920) ;
(ii) the purified mixture of

nitrogen and hydrogen, before passing to the main

catalyst furnaces, is passed through a series of smaU
catalyst furnaces (“ Vorofen ”) to remove impuri-

ties (B.P. 5835 of 1911).

There are 31 gas generators, 5 for air gas and the

rest for water gas, all the air being provided by

two blowers, each of 350 h.-p. The gases are passed

through three gasholders, each of 1,765,000 cb. ft.

capacity, providing a reserve for fifteen minutes.

Prom these the gases are taken and mixed by

blowers. The mixed gas then takes up the requisite

amount of water vapour in two rows of six towers,

each 82 ft. high, through which hot water is pumped
by seven pumps, each of 70 h.-p. The water is warmed
in a tower by the gases leaving the heat-exchanger

of the contact furnaces for the hydrogen produc-

tion. There are 48 heat-exchanger towers.

Ibe gases, containing hydrogen, nitrogen, carbon

monoxide and some carbon dioxide, now pass, after

preheating, to two sets of 24 contact furnaces in

which the reaction CO-t-B.Otj^CO.+H, occurs. The
gas passes to two gasholders, one of 3^,000 cb. ft.

and the other of 1,050,000 cb. ft. capacity. Carbon
dioxide is removed by washing in 21 to 30 towers at

25 atm., the compression of the gas being in large

part effected by one of the cylinders of the 200 atm.-

compressors, although a few pumps for 25 atm. are

provided. Pelton wheels recover about 40 per cent,

of the energy of the released gas, which is utilised

to compress the water to 25 atm. The power for

this part of the plant is 40,000 h.-p.

For the removal of the carbon monoxide, the gas

compressed to 200 atm. by twenty-four 1000 h.-p.

compressors and twelve 500 h.-p. compressors is

scrubbed in 19 towers with ammoniacal copper

formate solution circulated by nine double pumps
of 600 h.-p. The carbon monoxide recovered by
reducing the pressure in the towers is sent along

with water to the hydrogen contact-plant. Six
towers for caustic soda remove the remaining carbon

monoxide, the soda being circulated by six small

pumps.
The gas now passes to nine small contact furnaces

(“^Vorofen ”), in which the remaining impurities

are removed by catalyst mass before passing to the
main contact furnaces. There are twenty-four
main catalyst furnaces, five being in reserve, and
twenty-four heabexchangers. Circulation is effected

by eleven pumps of 700 h.-p. each (“ TJmlauf-

pumpen ”). The ammonia formed is absorbed in

water, compressed to 200 atm. by five 100 h.-p.

and two 300 h.-p. pumps in twenty towers BO'S ft.

high and 29 ins. diameter. The ammonia solution

is passed to an expander, the ammonia gas evolved
being absorbed in a separate tower. In the ex-
pansion the hydrogen and nitrogen gases dissolved
in the water muder 200 atm. pressure are liberated

;

these pass through the ammonia scrubbing tower

and are collected in a gasholder, from which they

re-enter the circulatory s^tem.
The capacity of the Merseburg factory, when

completed, will be 800 tons of ammonia per day.

SOCIETY OF CHEMICAL INDUSTRY.

APRIL MEETING OF COUNCIL.

Among the matters considered at the meeting

held on April 15, Sir William J. Pope presiding,

was a suggestion made by the Institution of

Mechnical Engineers that a further joint meeting

of the two societies might be held in the early part

of next session. The Institution proposed that the

paper should be contributed by one of its members,
and should deal with some subject of common in-

tercet, such as the construction and manufacture

of large-scale chemical plant. The suggestion was

cordially approved. The proposal put forward by

the Chemical Society is dealt with elsewhere in

this issue (p. 139 n).

Sir William Pearce was re-appqinted the

Society’s representative on the Governing Body of

the Imperial College of Science and Technology for

a period of four years from June 1 next; and the

resignation from the Council of Mr. W. J. A.

Butterfield on account of pressure of work was ac-

cepted with regret. It was reported that the fol-

lowing retire from the Council after the Annual

(Jeneral Meeting:—(a) Vice-presidents: Prof,

W. R. Hodgkinson, Mr. Robert Mond, and Mr.

W. F. Reid. Mr. S. R. Trotman also retires but

is eligible for re-election, (i) Ordinary members;

Mr. C. 8. Garland, Sir R. Hadfield, and Dr. F. M,

Perkin.
The Government and Parliamentary Committee

reported that it had brought before the Board of

Trade certain points in the Dangerous Drugs Act,

1920, which may; prevent or r^trict the develop-

ment of scientific research in the particular

chemicals to which the Act refers. The renew'al of

the Society’s subscription to the Conjoint Board

was authorised. Twenty-eight new members were

elected
;
and the report of the Manchester Section

was submitted and approved.

ANNUAL MEETING, 1921.

McGILL UNIVERSITY, MONTREAL.
It will be of particular interest to members who

are going to Canada to attend the annual meeting

of the ^ciety in August, to know that many of the

members they will meet there as manufacturers, or

associated with manufacturers, are graduates of

the university which owes its existence to the ex-

ceptional foresight of the Scotchman James McGill,

who was born in Glasgow in October, 1744. Exactly

one hundred years ago, in 1821, the charter for the

establishment of McGill University was granted.

When the visiting members first see the Um-

versity they will find it difficult to realise that the

fine site the University buildings occupy
heart of Montreal was wild pasture land less than

a century ago. But the rapidity of developmeai

characteristic of Canada is exemplified in this

of learning as well as in commerce, manufacturing,

and agriculture, and an idea of the vast strides

that have been made may be gathered from the fact

that when James McGill was one of Montreal’s le^

ing merchants the town consisted of only

people, whereas the city’s population is w'

approaching one million. Prominent among tw

bnildings is that of the medical faculty, "bic

brings to mind some of the men most famous '
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pdical science. McGill University has given to the
“ country two of her most illustrious pro-

rSrs Sir W. Osier and Sir E. Rutherford.

Associated with the University are the Forest

Products Laboratories of the Dominion Govern-
^

nt the function of which is research and tech-

"'icarservice relating to woods and all products de-

'ved therefrom. The tact that Canada is the third

krmst timber-producing country in the world and

the largest within the Empire indicates the import-

ance of this work. Canada was the first country in

the Empire to establish laboratories of this kind,

hut the value of research in connexion with forest

roducts is now recognised, and similar institutions

Lve been or are being established in India, in

Australia, Great Britain, and Burma. The labora-

tories at present are organised into four research

and technical service divisions, namely, pulp and

paper timber, physics, timber tests, and wood

preservation. Visitors interested in work of this

hind will be made welcome and conducted through

the institution by a member of the staff.

Members and their friends who propose to

attend the Annual Meeting in Montreal and/or the

subsequent proceedings in Canada and the Unit^

States are reminded that they will be heartily

welcome to travel with the President and his party

by the s.s. “ Megantic,” which leaves Liverpool for

Montreal on August 12; and that they should notify

tlie General Secretary of their intention without

delay.

NEWS FROM THE SECTIONS.

NOTTINGHAM.

At a meeting held on April 1.3, Mr. S. II

Burford gave an informal aooount of the work of

the Public Analyst. The variety and amount of

the iniormation required concerning e.ich sample

have much increased in recent times. An analyst

must be a student all his life
;
he mnst have a wide

knowledge of the chemical and legal sides of his

profession, and must be able to prepare reasoned

and judicial reports. Mr. Burford suggested that

the time was ripe for the institution of official

laboratories throughout the country, staffed by full-

time assistants, and each in charge of an expert

who should deal with special substances, e.g., water

and sewage in one laboratory, oils and fats in

another.

The chairman, Mr. J. H. Dunford, noted that

under the Fertilisers Act it might be an offence to

sell a product having a higher percentage than

that demanded by the Act. Mr. J. AATiite con-

sidered that the cares and variety of the work lent it

interest. Milk which was clean when first pro-

duced should be kept so, not contaminated and
then purified. Major S. R. Trotman agreed as to

the exacting work of the profession. The analyst

had little or no time for research into analytical

methods. Mr. H. Droop Richmond said that the

analyst, as a consultant, was kept in touch with

analytical problems, and he simply had to make
time to investigate them. Mr. 8. J. Pentecost

thought that the results of the Public Analyst
should be made available to the public as were those

of Medical Officers of Health. Mr. J, M. Wilkie
referred to a recent paper by Cofman on the French
system of territorial laboratories; and expressed
the opinion that the PuhKc Analyst should be better

remunerated so that he might have a proper staff.

Mr. Burford, in reply, and also Mr. H. Droop
Richmond, remarked upon uniformity of milk
samples at the present day, which they ascribed to
the elimination of the small dealer, or the blending
cf small supplies, or the control by analysts em-
ployed by large firms.

MEETINGS OF OTHER SOCIETIES.

FARADAY AND OTHER SOCIETIES.

A general discussion, organised by the Faraday
Society with the co-operation of several of the
technical societies, was held on April 6 in the hall

of the Institution of Mechanical Engineers, the sub-

ject being '^The Failure of Metals under Internal
and Prolonged Stress.” As nearly all of the 17

papers presented had been printed and circulated

beforehand, it was possible to confine the actual

presentation of the papers to a few minutes, leav-

ing for the discussions the greater part of the six

hours occupied by the three sessions into which
the meeting was divided. This arrangement was
found to he very successful, and the subject was
treated from many points of view, metallurgifits,

engineers, and pure physicists contributing their

quota of information and opinion. Prof. A. W.
Porterj Capt. H. Uiall Sankey, and Sir George
Goodwin, as presidents of three of the co-operating

societies, presided in turn.

Dr. W. Rosenhain, in an introductory address,

explained how the hypothesis of an inter-crystal-

line cement had been developed to account for the

phenomena of the time-effect in the flow of metals

under stress and the spontaneous cracking of cold-

worked material. This hypothesis received strong

support from Sir Alfred Ewing, speaking from

the standpoint of the crystallographer, and it

must he eaid that, althou^r numerous objections

to the hypothesis from the theoretical and prac-

tical sides were brought forward, no other hypo-

thesis capable of explaining the whole of the tacts

was suggested. In the discussion of the general

question much stress was laid on the part played

by corrosion in tho initiation of season-cracking,

the important investigations of Mr. H. Moore and

his colleagues in the Research Laboratory of Wool-

wich Arsenal containing evidence, derived from a

large quantity of experimental material, that such

cracking only occurs when chemical action has

taken place. Some speakers considered that crack-

ing also occurred in the absence of chemical action,

but such a statement is naturally difficult to prove,

since minute traces of ammonia, for instance, are

sufficient to initiate the action. Prof. C. H. Desch

reviewed the facts concerning the inter-crystalline

nature of the attack of certain chemical reagents

on various metals and alloys, and laid stress on the

selective action in such eases. Evidence of the effect

of time in bringing about fracture under compara-

tively low stresses was afforded by Mr, L. Arch-

butt’s observations on the failure of the lead

sheathing of telegraph cables, the metal showing

inter-crystalline brittleness without chemical cor-

rosion. Dr. W. H. Hatfield’s paper opposed the

hypothesis of an amorphous film^ continuing a con-

troversy begun at a recent meeting of the Institute

of Metals.

After the general papers, two groups of papers

dealing respectively with steel and with the brasses

and similar alloys were taken. Sir Henry Fowler

descrihil the failure of some steel Iworaotive boiler

tubes, and several speakers dealt with the remark-

able brittleness in steel caused by the action of

hot solutions of alkalis and certain salte. Cases

of inter-crystalline failure in steel are compara-

tively rare,' hut have a special interest. The season-

cracking of brass was dealt with from several

aspects, much experience having been gained dur-

ing the war in regard to the behaviour of brass

tubes cartridge cases, and other objects. There

were Weral contributions from Woolwich Arsenal

on this subject, and it was shown that the method

recommended there and adopted by some manu-

facturers of annealing at a temperature too low

I

to cause softening of the hard-worked metal
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is an effectual preventiee of season-cracking. It

was stated, however, by some speakers that when
a correct draft is taken in the drawing of tubes,

for instance, the setting up of severe internal

stresses is avoided, and annealing becouM un-

necessary. The almost explosive cracking of

hardened steels was discussed, a paper on this sub-

ject by Mr. J. N. Greenwood entering deeply into

the theory as well as the practical experience in

hardening shops.

The joint discussion must be considered as one
of the most valuable of those which have been held

under the auspices of the Faraday Society, and the

interchange of views has done much to prepare the

way for a comprehensive survey of the whole sub-

ject of failure under stresses of the kind which

present themselves in season-cracking, slowly de-

veloping brittleness, and other forms of inter-

crystalline weakness.

American firm who attempted to patent in England
an Improvement on the firm’s design. (4) There is

frequently an agreement in force between firms and
their scientific staffs that all patents arising cut of

work done shall be assigned to the firm. In return
some firms give bonuses for successful inventions
others a share of the proceeds or royalties, and it

sometimes happens that a firtu only claims a free
licence end leaves all royalties to the inventor.

Mr. Potts is of the opinion that the Union should
decide what is a fair agreement, and that some form
of bonus for successful inventions should be offered

to stimulate effort in the final stages of invention.

He suggested that before formulating a policy iii

regard to inventions of scientific workers in in-

dustry the Union should investigate the conditions

prevailing in America and on the Continent, and
should confer with some representative body of em-
ployers.

NATIONAL UNION OF SCIENTIFIC
WORKERS.

The htJf-yearly meeting of the Council was held

on April 9, in London, the president, Prof. L.

Bairstow, presiding. Among the resolutions passed

unanimously were the following :
—

“ That tins Council views with misgiving the sub-

ordination of scientific workers controlling scien-

tific staffs to non-scientific officials in Government
departments. It considers that it is in the best in-

terests of the State that its scientific officers should

enjoy the greatest possible freedom from lay inter-

ference in connexion with their duties, and should

be granted at least equal status and remnneratdon

to that of officials of the highest class in the Civil

Service.”

“That this Council, having regard to the ex^
ing demand tor increased educational facilities,

deplores the growing tendency of public bodies to

reduce expenditure on education, particularly in

neglecting to provide tor further institutions for the

study of science and technology, and by threatening

existing institutions with closure, irrespective of

their national utility.”

A third resolution deprecated the tendency to

discriminate between the sexes in the payment of

salaries of scientific workers; a fourth urged free-

dom in research and the undesirability of research

work demanding privacy in its pnreuit and restric-

tion in publication being undertaken under the

auspices of a university
;
and other resolutions were

carried approving the appointment of a consultative

committee of representatives of Government
branches, and of allowing reduced subscriptions to

members resident abroad and to research students

and apprentices receiving small grants or salaries.

On April 14 Mr. H, E. Potts, of Liverpool,

addressed the London Branch on “ The Position of

Employer and Scientific Worker in relation to

Patent Law.” Prof. L. Bairstow presided.

Mr. Potts dealt with the present legal position,

the basic principle of which is that in the absence

of special contract the invention of an employee,

even though made in the time, with the materials,

and at the expense of the employer, does not become
the property of the employer so as to prevent the

employee from taking out a patent. There are,

however, many exoeplions, and the higher the posi-

tion of the employee the more likely they are to

apply. He four principal exceptions are : —(1) The
work may he done under specific instructions, in

which case the director may claim to be the in-

ventor and Ms claim allowed. (2) The work may
he considered as a condition of employment and to
he included in the duties of tbe position held. (3)
The worker may be in a position of special con-
fidence and have access to special information. The
case quoted waa that of an EnorliRh awent for an

ROYAL PHOTOGRAPHIC SOCIETY.

The meeting held on April 12, arranged by tbe
Scientific and Technical Group, was devoted to a

consideration of some aspects of kinematography.
Mr. R. J. Trump describe an ingenious device for

a shutterless, continuous-feed, projecting kinemato-
graph. The light from the projecting lens is re-

flected by a plane stationary mirror on to the inner

periphery of a large wheel rotating synchronously
with the movement of the film. The wheel carries

a number of plane mirrors arranged in sets of

three and disposed at such angles that the image
of the moving picture is kept stationary on the

screen. An absence of flicker and a reduction of

wear and tear of film and mechanism are the ad-

vantages claimed for the system,
Mr. H. M. Lomas dealt generally with the limita-

tions imposed by the materials at present available

for kinematographic purposes and the difficulties

arising from them. Amongst the things specifically

mentioned were “ static markings,” marks pro-

duced in the unwinding of the film caused by light

flashes due to electrification, and the coarseness of

grain of the emulsion which limits definitely the

amount of magnification allowable.

THE PHYSICAL SOCIETY.

At the meeting held on April 8, Sir W. H. Bragg

read a paper on “ The Application of the Ionisation

Spectrometer to the Determination of the Structure

of Minute Crystals.” The method of X-ray analysis

of the structure of minute crystals as developed by

Debye and Hull necessitates the use of heavy dis-

charges in the X-ray bulb and long exposure of the

photographic plato. In the present method, the

crystal powder is pasted on a flat surface and placed

on the spectrometer table in the manner employed

for a large single crystal. The intensity of the

diffracted X-ray spectrum corresponding to various

angles is measured in the ionisation chamber of the

spectrometer in the usual manner. A bulb current

of one milliampere is sufficient, and the main part

of the spectrum can be determined in about half

an hour. The paper was illustrated by the spectra

of aluminium, silicon, and lithium fluoride deter-

mined in this manner.
A paper on “A New Registering Microphoto-

meter " was submitted by Dr. W. J. H. Moll, o‘

Utrecht. The instrument is designed to record the

respective densities of very small areas of a

graphic plate. A small incandescent lamp is

with a condenser, whereby an image of the glowiaS

filament is cast upon a slit. The photographic plate

is disposed between two microscope objectives m
such manner that an enlarged image of the illuniu'"

ated portion of the plate is produced at a secoto

filif. Slimiifrli KrhiAb i-adia.flnti fra.nBtnittAd hv ttlS
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plate passes and falls upon an extremely sensitive

and robust type of thermopile designed by the

author. The plate can be given a slow motion by a
micrometer screw, and the beam of light reflected

from the mirror of the galvanometer connected

with the thermopile records the intensity of the

radiation transmitted by the illumined portion of

the plate. The device is readily applicable to the
investigation of the density of photographic nega-

tives of all kinds, and the extremely sensitive

thermopile employed should find application in a

large number of other directions.

EOYAL SOCIETY OF ARTS.

A paper on “Low Temperature Carbonisation

and Smokeless Fuel ” was read by Prof. H. E.

Armstrong on April 13, Sir Arthur Duckham pre-

siding.

In the first part of his paper, Prof. Armstrong
dealt with the use and abuse of coal as fuel, and
outlined the early history of “ coalite.” Early in

1913 a large German company was about to asso-

ciate itself with the English undertaking, but the

war intervened, and it was not until 1919 that

development work was resumed at Barnsley. A
carbonising plant built to the design of Mr. T. M.
Davidson had been in operation since November,
1920, and was undoubtedly a success. The trouble

due to expansion of the fuel on carbonisation had
been overcome by building the ovens with upright
walls and fitting them with perforated hanging
plates movable in a vertical plane over a narrow
range

;
the coal was filled into the space between the

sido of the oven and the opposed face of each plate,

thus enabling the width to be varied. During car-

bonisation the plates exerted pressure on the coal,

and the volatile matter escaped through tbe per-
forations. When carbonisation was complete,

after S—8 hours, the “ coalite ” slabs were allowed

to fall into an air-tight, water-cooled chamber. It

wa,s essential that the “ coalite ” should not bo ex-

posed to air during cooling. The product contained
10—15 per cent, of volatile matter and burned with
a bright flame; the coal oil was well within the
Admiralty specification for fuel oils; and motor
spirit could be obtained from tbe liquid and
scrubbed from the gas.

In the long diecuseion which followed, the chair-

man said that he had seen the plant at Barnsley
and was convinced of its success. The great draw-
back to the process, however, was the lack of an
absolutely satisfactory balance-sheet, and this was
the reason why gas engineers had fought shy of it;

the success of the process would depend on the value
of the “coalite” and the value of the oil. Dr.
J. A. Barker said that in an investigation carried
out under the auspices of the Ministry of Muni-
tions, it was ascertained that from 1 ton of coal the
yield of crude “coalite” was 14 cwt., of which
rather less than 13 cwt. was saleable. Economically,
the process depended upon selling the 13 cwt. for
the same price as that paid for 1 ton of the coal, and
of paying operating costs from the 'sale of by-pro-
ducts. He thought that the margin between profit

and loss would be very narrow. Among tbe points
raised by subsequent speakers were tbe friability of
™el produced by tow-temperature carbonisation
processes and tbe necessity for briquetting, the
economy that should bo obtainable with the Neilsen
process of internal-heating of the retorts with
water gas, and the need of eliminating as much ash
as possible by properly washing the coal.

In his reply, Prof. Armstrong said that, as a pro-
fessor, he was not concerned with the cost of the
proc^. public should be prepared to pay more
for ‘ coalite " than for coal because it did not burn

away so rapidly and was smokeless. The yield of
fuel oil was about I ton from 10 tons of coal.

the chemical society.
meeting was held at the Institution of

Mechanical Engineers on AprU 7. Sir William
Pope presiding, when Dr. P. W. Aston delivered a
lecture on “ Mass Spectra and Atomic Weights.”
On April 21 an ordinary acientifio meeting was held
at Burlington House. Sir James Walker, the new
president, gave a short address, and then six of the
nine papers on the agenda were presented in
abstr^t. The paper of most immediate interest to
technical chemists was that by Dr. J. A. Newton
T riend on “ A Colloid Theory of the Corrosion and
Passivity of Iron and of Ferrous Salts,” of which
the object was to show that the reactions involved
are not purely ionic but colloidal.
When iron is exposed to moving wmter containing

dissolved air the rate of corrosion increases rapidly
with the flow of the water until it reaches a maxi-
nium, after which further increase in the velocity
of the water causes a retardation of corrosion, none
taking place at about five miles per hour. It was
auggested that iron slowly oxidises in aerated water
to form colloidal ferrous hydroxide, which then
undergoes alternate oxidation by air and reduction
in contact with metallic iron, the latter suffering
rapid corrosion. If, however, the colloid is swept
from the surface of the iron as rapidly as it is

formed this autocataiytio action cannot take place,
and the iron oxidises but slowly. The theory was
tested by determining whether or not tbe rate of
corrosion is influenced by factors that increase
the stability or effect the precipitation of positive
sols. This was shown to be the case. Thus the
presence of anions such as Cl, SO,, and Cr,0, is

known to cause the precipitation of colloidal iron
hydroxide, Cl being least and CCjO, most effective.

The.se ions also iiiilucnco the rate of corrosion,

Cr.O, exerting the most marked inhibiting action
and Cl the least. It was also shown that protective
colloids, such as gelatin, acacia, and albumin, in-

hibit corrosion, and that there was a remarkably
close relationship between their action in this re-

spect and their influence on the catalytic activity of

colloidal platinum upon hydrogen peroxide. Sus-
pensoid colloids are very sensitive to “poisons,”
and attention was drawn to the fact that poisons
also inhibit corrosion, arsenious oxide being par-
ticularly effective. Radium rays, which precipitate
iron hydroxide sol, likciviae retard corrosion. Col-
loidal iron hydroxide is very stable in pure water,
and is not precipitated by boiling. Addition of

small quantities of an electrolyte, such as sodium
chloride, causes marked precipitation if the tem-
perature is raised. An explanation is thus forth-
coming of the remarkable and otherwise inex-
plicable fact that whereas sea-water is more cor-

rosive than fresh water at 10° C., it is less corrosive

at 30° C. It was pointed out that passivifying

agents are those which possess anions capable of pre-
cipitating positive sols; and the oxidation of
ferrous sulphate in neutral or alkaline solution was
attributed to the presence of a sol.

Dr. F. Challenger contributed a paper on the
interaction of the halogen derivatives of tertiary

aromatic bismnthines with organo-derivatives of

magnesium and mercury; Prof. G. T. Morgan out-

lined some new work by himself and Mr. J. D.
Smith on the constitution of simple and complex
coWltic quinoneoxime lakes; and Dr. N. V. Sidg-

wick and collaborators presented three papers deal-

ing with the influence of position on the solubility

of tbe substituted benzoic acids, on the solubility

and volatility of the mono- and dinitrophenols, and
on the solubility and volatility of tbe chloro- and
nitro-anilines and their acetyl derivatives.
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NEWS AND NOTES.

AUSTBALU.
Cobalt Ore in Queensland.—The Imperial Mineral

Resources Bureau has received from the Depart-

ment of Mines, Brisbane, an account of the develop-

ment work which has been carried out on the re-

cently discovered deposit of cobalt ore in the Clon-

curry district (cf. J., 1920, 378 b). Two shafts,

250 ft. apart, have been sunk on the general strike

(underlie), the first to a depth of 112 ft. and the

second to 92 ft. In No. 1 shaft from the surface to

42 ft. the ore (cobaltite) averaged 4—5 per cent,

metallic cobalt over an average width of 5 ft. A
similar ore body was found at 80 ft. No. 2 shaft

has met with ore varying from 1 to 3 ft. wide of

similar value to that encountered in No. 1 shaft.

Development work is not sufficiently advanced to

show if the ore occurs in short shoots or as a con-

tinuous run.

Shale Oil in New South Wales.—The Joadja oil-

shale mine, which was formerly worked by the Aus-

tralian Kerosene Oil and Mineral Co. but closed

down about 20 years ago as a result of American

competition in oil, is now being reopened by the

Shale Petrol Oil Co., Ltd., a new company that

proposes to work the coal, which odcurs abundantly

on its property, as well as the shale. The mine

is situated near Mittagong, on the main line

between Sydney and Melbourne. On distillation,

the shale gives 73 per cent, of volatile hydrocarbons

and an average of 106 galls, of crude oil per ton of

shale. The old company produced considerable

quantities of motor spirit, which in those days was

considered a nuisance and therefore burnt on the

spot.

Tasmania.

Shale Oil Distillation,—The Rialton-Latrobe shale

works has started to send crude oil to Melbourne

to ^ refined. The company owns shale deposits

which are expected to produce about 3(M million

galls, of oil, and is installing a plant which should

be able to distil about 350 tons of shale per day.

Demand for oil is growing almost daily, owing to

the steady increase in the use of motors for farm-

ing operations.

Cement Mannlactnre.—The hydro-electric plants

which are being laid down in Tasmania are making
very heavy demands upon the supplies of cement
available in the island. As a result of this, new
cement works are being erected by the National

Portland Cement Co. on Maria Island, and by the

Fingal Cement Co. on the mainland
;
the former

company is planning an output of 30,000 tons per

annum, and the latter is expecting to produce in

July next.

Lcuom in Economic Independence.—The manu-
facture of calcium carbide was developed in Tas-

mania during the war, and was safeguarded owing

to shipping difficulties. It was just beginning to

become well established when the shipping situation

improved, and the old importers began to attempt

to recover their market by offering carbide at a

“ cut ” price. In consequence, the Federal Govern-

ment prohibited the importation of carbide, except

under licence, for a period of twelve months, by

which time it is anticipated that the new tariff

law wiU be in operation.

A different story is that of imported petrol, which

is not produced in the country. The importers of

this commodity (the price of which is fix^ by law)

applied to the Court for permission to increase the

price, and when they were asked by the President

of the Court what would happen if their request

were refused, they replied that the importation

would cease. The application was granted.

JAPAN.

The Camphor Industry.— The efforts made by the

Japanese Camphor Monopoly to increase production

resulted in 1919 in a yield of nearly 6 7 million lb.,

of which 57 million lb. came from Formosa.

Although this was nearly double the 1918 output,

it was approximately 20 per cent, less than that

for 1916, a year of record production. On account

of the rapid growth of the Japanese celluloid indus-

try, the exportable surplus is becoming smaller, and

in 1919 the United States received only 1'42 million

lb., compared with 2’5 million lb. before the war.—

(Chem. Ind.^ Mar. 14, 1921.)

FRA^fCE.

Industrial Notes.—Goof.—One immediate effect of

the coal strike in Great Britain was to stimu-

late the French coal trade. The fear of a short

supply of coal has been strongest in the south-west

and south, where British coal is mainly consumed.

It is estimated that the increase in orders arising

from this cause is about 350,000 tons.

According to the report of the Central Com-

mittee of the French Coalfields, the production of

coal in France rose from 22,341,864 metric tons in

1919 to 25,274,294 t. in 1920. Importations in

1920 were 24,056,262 t. of coal, 3,985,213 t. of coke,

and 2,070,893 t. of briquettes, compared with

22.005.000 t., 1,723,619 t. and 1,180,139 t. re-

spectively in 1919. British exports to France m

'

1920 amounted to 11,432,000 t. of coal, 667,000 t.

of coke, and 887,000 t, of briquettes, and showed a

great reduction over the figures for 1919; this was

due to increased supplies from Germany and the

Saar basin, and to importations from the United

States. The total supplies in the past year were

thus 48,359,000 t. of coal, 4,767,000 t. of coke, and

4.129.000 t. of briquettes, or 4 million tons of coal

and 2i million tons of coke in excess of the supplies

in 1919; but the ratio of production to consumption,

50 per cent., compares unfavourably with that for

the last pre-war year, viz., 65 per cent. The pro-

duction of the Saar and Lorraine coalfields—about

7 million tons—is about 4 million tons less than

the consumption in the recovered provinces. There

is, moreover, little prospect of increased output in

view of the 8-hour day and the diminished

efficiency of the individual miner.

Metallurgy .—The greatly increased production

of cast iron and steel resulting from the return of

Alsace-Lorraine has emphasis^ the importance of

finding outlets .abroad, and this question is being

considered by the Ministries of Commerce, Public

Works, and Industrial Reconstruction in conjunc-

tion with representatives of the industry. As a

result of combination between important metal-

lurgical firms, production costs ha,ve been reduced

and the general commercial organisation improved

and strengthened so as to obtain a firmer hold on

foreign markets. The Comptoir Siderurgique has

lately added to its list of members the iron and

steel firms of the Saar basin, but as these refuse to

enter the export trade, the Comptoir is at present

dealing solely with the home trade, although its

chief functioil should be to promote exportation.

Chemical Industry .—Soap can now be exported

freely, and it is to be hoped that complete freedom

will soon be forthcoming, as this would be followed

by a material reduction in prices. The slump on

the chemical market still continues, and were it

not for exportation the situation would be critical

Abroad there is acute competition from England,

Germany, and the United States, and the last-

named countiy is daily gaining a firmer hold on the

South American market, formerly supplied by

Germany.
, „ , • i

The projected publication of all chemical

abstracts in Chimie tt Industrie and Le Bulletin ds
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la Bocieti cUmique. de France (c/. J., 1921, 127 n)

is generally weloonied by chemiste, if only on

account of the time that will be saved in searching

in one or two journals for matter which may now
be dispersed in many.

UNITED STATES.

Recent Research in Applied Chemistry.—Carbon
Bkcfc.—A new process for producing carbon black

is being rapidly perfected. It consists in forcing

natural gas, consisting of nearly pure methane,
through molten metal and collecting the resulting

carbon black by the Cottrell process, hydrogen
being liberated as a by-product.

Syrup from Sxoeei Potatoes.—The Bureau of

Chemistry has devised a procees of manufacturing a

table syrup from sweet potatoes, of which large

quantities do not now' reach the market. The syrup

is rich in sugar, has a good brown colour, is

palatable, and suitable for baking, for making
sweets, and for table purposes. It is considered by
many to be equal to a high-grade, cane-sugar table

syrup.
* TarniskinQ of Metd Siirfaces .—A research labora-

tory which is investigating problems relating to the
protection of rnetal surfaces has found that tarnish

on highly-polished machine parts is often due to

sunlight. This result is brought about by very slow

breaking down of some of the hydrocarbons in the
lubricating oil, carbon being deposited and hydro-
gen set free. The brown stain produced is indelible,

but harmless.

Testing the Fastness to Light of Dyes.^-A series

of tests to ascertain the best means of determining
the fastness to light of dyes has been completed,
and the decision reached that the violet carbon arc
gives results which agree best with the effect of

sunlight. The w’hite-flame carbon arc gave rather
better results, but was only half as rapid. These
carbon arcs were found to be superior in constancy
to the mercury arc.

Chlori-nation of Natural Gas .

—
^The chlorination of

natural gas in localities where other economical use
is excluded seems a oertaiuty for the near future.

Investigations conducted by the Bureau of Mines
have shown the possibility of producing tho four
chloromethaneSj etc., with a 90 per cent, or better
yield, and the only remaining problem is that of

heat control.

Applications of ''Carhonyl CA^onde.*—Phosgene is

known to be very reactive at or above 450° C., and
Dr. Charles Baskerville has utilised it to convert
the oxides of aluminium and cerium, insoluble in

acids, and the oxides of zirconium and thorium,
nhich are soluble only in boiling concentrated sul-

phuric acid, directly into water-soluble chloridce or

oxychlorides. Bauxite and carborundum gave
ferric and aluminium chlorides, and zircon yielded

zirconium chloride, the ferric chloride from the
contaminating iron being distilled off owing to its

greater volatility. The method consists in simply
heating the pulverised material in a quartz tube in

a current of the gas.

>Vood*aIcohol Poisoning.—Many deaths have
occurred in the United States as the result of

drinking wood alcohol, and various preventive
measures have been discussed. It was pointed out
by Mr. A. E. Outerbridge that the addition of a
small amount of fluorescein to denatured alcohol,

although invisible in the concentrated solution,

would give on dilution a yellowish-green fluor-

escence that would immediately be noticeable and
would therefore serve as a deterrent. Accordingly
a sample of denatured alcohol containing 7 mg. of

uuor^cein per 100 c.c. was submitted to the Pro-
hibition Commissioner, who gave the opinion, in a
letter to Chemical and Metallurgical Engineering
of March 2, that it was inexpedient to use fluores-
cein for this purpose, as the colour that becomes

apparent on dilution might prove objectionable in
some manufacturing processes

;
the voluntary addi-

tion of fluorescein to a factory stock of completely
or specially denatured alcohol, however, was highly
desirable.

Potash Discovery in Texas.—A large deposit of
alunite has been discovered near Floresville, Texas.
Three outcrops of the mineral occur, separated from
one another by six to twelve miles, and the outcrop
of highest grade mineral covers about 20 acres.
The commercial value of the alunite is said to be
about $250 per ton, and should it bo possible to ex-
ploit the depoeite commercially, an important
source of potash will be made available.

—

{Oil, Paint
and Drug Rep., Mar. 14, 1921.)

The American Oil Chemists' Society.—For many
years the leading chemists in the cottonseed oil in-
dustry have been associated in. the Society of Cotton
Products Analysts, an organisation which was de-
voted primarily to perfecting methods of analysis
u.seil in the cottonseed industry. Certain specific
qualifications for membership limited this society in
numbers to those highly specialised but ensur^ a
large amount of important investigation work.
During the war the United States was drawn into
a large international trade in several of the veget-
able oils which became keen competitors of cotton
oil, and this caused a commensurate widening of
the society’s interests with the result that at its

annual meeting in May, 1920, it was re-organised
under the name of the American Oil Chemists’
Society. All persons engaged in chemical work re-
lating to fats, oils, waxes, and allied substances are
eligible for active membership in the new society,
provided they have had at least five years’ chemical
training. Meetings are held once a year, usually in
May, and in conjunction with the Inter-State
Cotton Crushers’ Association. The Society pub-
lishes regularly its transactions and maintains the
Chemists Section of the Cotton Oil Frees, a journal
devoted exclusively to the interests of the edible
vegetable-oil industry. Membership, however, is

not limited to chemists and technologists engaged
exclusively in the edible oil trade, but includes also

those concerned with its industrial or technical
aspects. Anyone interested in the activities of this
new organisation may obtain further information
from the secretary and treasurer, Mr. T. B.
Caldwell, Wilmington, N.C.

BRITISH INDIA.

Chemical and Allied Industries in Madras.—The
Acting Director of Industries, Madras, in a
summary of industrial intelligence appearing in the
first number of the Jourf\al of Indian Industries
and Labour, points out that the high price and
scarcity of fuel is one of the main difficulties which
hinder the development of industries in Southern
India. Numerous discoveries of coal have been
made in the Presidency from time to time, the most
promising being those made in the Godaveri and
Kistna Districts. Endeavours to interest firms and
syndicates in the exploitation of the fields have in

so far been successful that a leading Madras firm
lias been granted a prospecting licence over a total

area of KS sq. miles in the Kistna district and
over 80 sq. miles in the Godaveri district.

The question of a possible cement industry at

Bezwada has been investigated for the past three

years, and it now seems probable that it will soon
be established, as the Government has recently

approved of the grant to a syndicate of rights in

certain districts for mining and quarrying the lime-

stone and shale required in the manufacture. One
of the conditions governing the grant of the con-

cession is that within four years an output of at

least 30,000 tons of cement per annum must have
been attained.
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A collection of samples of aromatic gums and
oleo-resins, available in commercial quantities in

Madras forests, was made for a large London firm

of manufacturing cbemists, which was also supplied

with full information about the sources of supply
and quantities available. The firm is considering

the establishment in Sonthem India of a factory

for the manufacture of drugs and essential oils.

Another London firm of manufacturing chemists is

contemplating the erection at Vizagapatam of a
factory for producing crude alkaloids, principally

strychnine, from nux vomica. The firm has already

acquired the necessary land, and a factory will be
erected at an early date.

The eaploitation and development of the deposits

of phosphatio nodules in the Triebinopoly District,

with a view to supplying this fertiliser at cheap

rates to the ryots of the delta districts, has been
under consideration for some time past. It is pro-

posed to establish an experimental works for the
production of finely-ground phosphate and for the

exploitation of the gypsum and red ochre asso-

ciated with the nodules.

The industrial chemist attached to the Depart-

ment of Industries is investigating at the Indian

Institute of Science, Bangalore, the fermentation

vat for indigo dyeing, and the fermentation of

pricUy pear. The production of power alcohol and
the suitability of South Indian woods for the manu-
facture of paper and pulp are also being considered.

Tie manufacture of inks and vinegar is being

carried out at the Government Industrial Labora-

tory, Coonoor. Experiments in progress at the

laboratory include the manufacture of casein glue,

lacquer for tins, sealing wax, and an investigation

into the available sources of pectin.

As a result of the experiments in the niannfac-

ture of glue which were undertaken by the Depart-

meut, agreements have been made for the estab-

lishment of a small experiinental factory in Madras.

Other schemes being considered by private firms,

with the assistance of the Department, are the

manufacture of finished rubber goods, extraction

of oil from groundnut and gingelly seeds, manufac-

ture of pottery and porcelain ware, and a factory

for the production of cane sugar.

Second Forecast of Winter Oilseeds.—The total area

under rape and mustard, so far reported, amounts
to 2,793,000 acres, or 22 per cent, below the revised

figure at the corresponding date of last year. The
total area under linseed is reported to be 1,784,000

acres, which is 23 per cent, below last year’s second

forecast. In both oases these figures exclude the

“mixed” crop of the Unit^ Provinces. The con-

dition of the crops is reported to be generally fair.

—(Ind. fr. J., Mar. 18, 1921.)

SOUTH AFRICA.

Mining In the Protectorate of South-West Africa,

—

Since the country was opened for prospecting on

March 1, 1920, there has been considerable mining

activity: copper ore has been found in the Kaoko-

veld, galena and silver in the Kalkfontein district,

discoveries of tin and iron are reported from the

Usakos district, and oil-shales have been discovered

in the Gibeon district. Copper ore traffic, which

recommenced in August, 1919, has been steadily

maintained, and an aver.sge of about 3000 t. per

month has been dispatched during the last few

months. The tin mines have been more active,

and although they are not able to record a large

production, owing to lack of machinery, the output

has increased considerably. About 60 tons of

scheelite was produced at the Natas mine in

1919, ^ output of marble has notably increas^,

and 948 tons of salt was dispatched by rail during

the year. The value of the diamond output for

1919 was £1,800,000, the production (426,180

carats) showing a large increase over the previous

year.

A writer in the Star (Johannesburg) states that

the tinfields situated in the Karihih and Omaru dis-

tricts extend over several hundreds of square miles

and that their production will expand considerahly.

One of the properties has recently been acquired by

a leading Rand mining house, and another has bees

taken up by an East London company. Mining
methods have hitherto been very primitive, but

modest profits have been won. The obstacles to

development are lack of water and transport.—.

(S. .ifr. J. Ind., Feb., 1921.)

GENERAL.
Finsbury Technical College.—When the projected

cluing of the City and Guilda Technical College,

Finsbury, was announced last Julyj students past

and present, and many friends wno appreciated

the ^ucational facilities offered at this College

during nearly forty years, endeavoured to avert

the disaster. A Defence Cwumittee was formed

which was composed largely of former students,

and urgent protests were evoked almost spon-

taneously from the great professional institutions.

As a result, two petitions were sent to the City

and Guilds of London Institute, one signed by the

presidents of many of the professional institutions,

and the other signed by a large number of former

students of the College and frien^ interested in

its continuance. In reply the petitioners were in-

formed that there was every hope that the College

would be continued, with the help of the i^ai-d of

Education and the London County Council, for a

period of five years. The success of thw negotia-

tions has now been announced, and it is hoped

that the future of the College is now assured. The

members of the Defence Committee are very grate-

ful for the help given by many friends of the Col-

lege during the critics period which has now

passed.

The Imperial Mineral Resources Bureau.—The second

annual report, covering the year 1920, shows that

exccljent progress has been made in the organisa-

tion and work of the Bureau. Good headway baa

been made in the collection of information, Ixith

from the appointed corresponding members and

from unofficial sources, and in its co-ordination and

tabulation. The information so obtained is made

available to all Government Departments both at

home and overseas, as well as to oo-operating tech-

nical institutions and societies; individuals and

I

companies nray also avail themselves of the service

I

of the Bureau, but these are charged a nomin.il fee

if information is asked for which involves special

work by the staff. Important work is being done

with a view to introducing a nnifi^ system of

mining and metallurgical statistics, including the

standardisation of weights and measures, and at the

suggestion of the Bureau a resolution was passed at

the Imperial Statistical Conference to the effect

that when the projected Central Bureau of Sta-

tistics for the Empire comes into being, it shah

work hand-in-hand with the Imperial Mineral

sources Bureau. It has also been arranged tlmt the

Bureau shall have charge of the mineral exhibit at

the British Empire Exhibition to be held in 1923.

The Technical Advisory Committees constitute a"

important feature of the organisation; they are

fifteen in number and comprise 148 of the

authorities on the respective minerals and the

industries associated therewith. Sir Herbert Jack-

eon is chairman of the Committee for Chemical

Industries.
. 1 *1.

The work of indexing technical literature ot tno

Empire and of foreign countries is being actively

prosecuted, and during the year ten pamphlets,

each relating to one metal or mineral, were pua-

-lished; twelve more were nearly ready for pre«*
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t the end of tho year, and another eight were in

nurse of preparation. Future publications of this

tvoe will include etatieties relating to labour, health,

nd accidents. A special and comprehensive work

the “ Iron Ore Resources of the World ” is also

being prepared. The Legal Section of the Bureau

tos completed two volumes dealing with Mining

Law in Nigeria and West Africa, respectively, and

a third on South Africa, with special reference to the

Transvaal, is nearing completion. The Bureau was

supported financially by grants which amounted to

452, of which £10,000 was from the Imperial

Government, and the rest from the Overseas Do-

minions and the National Federation of Iron and

Steel Manufacturers. The paid staff numbers 45

persons, exclusive of the chairman, Sir Richard

Hedmayne, and the vice^hairman.

“ Cobalt (1913—1919) ” (Imperial Mineral Re-

sources Bureau pamphlet, 22 pp., price 9d.).—

Although the results of research indicate the pos-

sible value of oobalt metal as a constituent of alloys

and in electro-plating, commercial interest lies

chiefly in the use of its salts in the pottery and

enamelling trades. The oxide has largely super-

seded smalt (silicate) as a colouring agent owing to

its greater purity, uniformity, and lower cost. For

special purposes the carbonate, chloride, sulphate,

and, less commonly, aluminate, phosphate, arsenate,

and nitrate are also employed. As driers in the

paint and varnish trade the acetate, resinatc, and

dcate of cobalt are used. During the war a cobalt-

chromium alloy (“Stellite”) found some applica-

tion in tho manufacture of cutting and milling

tools.

The world’s annual production of cobalt oxide up

to 1913 amounted approximately to 250 tons. Before

the discovery of cobalt ore in Ontario, New Cale-

donia produced over 80 per cent, of the world’s

supply. In recent years Canada has been the chief

producing country, the actual figures for 1918,

quoted from the Report of the Canadian Mines De-

partment, being metallic cobalt 196 tons, cobalt

oxide 512 tons, and other compounds 83 tons. The
production of Katanga, in the Belgian Congo, pro-

mises to be of some importance, and considerable

interest has lately been shown in a new deposit

which is being actively exploited in the Ooncurry
district of Queensland (c/, J., 1920, 378 k, and this

issue, p. 148 b).

The price of cobalt oxide in Jnly, 1919, was
quoted in London at 7s. 8d. per lb. For some un-

explained reason it rose during 1920 to 20s. per lb.,

but has since fallen to 16s. per lb. nominal.

British Yeast.—The “ Report on Teast ” by the
sub-committee of the Standing Committee on ’Trusts

(Cmd. 1216. 2d.) states that compressed distillers’

yeast has almost entirely superseded brewers’ yeast

for use in broad-making, and that nearly the whole
home-supply is produced by three firms, two of

which are located in Edinburgh and one in Belfast.

The pre-war selling price, inclusive of delivery, was
about 19s. per 66-lb. basket, land the present price

of about 39b. represents an increase in the cost of

bread of less than (Tld. per loaf. No information
concerning production costs was forthcoming.
From the time it leavee the distillery until it

reaches the consumer, the yeast is controlled by the

Wholesale* Teast Merchants’ Association, together
with its subsidiary yeast dealers’ associations, and
these in turn are controlled or influenced by the

representatives or argents of the distillers; no person
outside these associations could obtain supplies of

British yeast.
Before the manufacture of compressed distillOTs’

yeast was started in this country in 1886, foreign
.veast was imported at the rate of about 282 tons per
Week, hut owing to the competition of the home-
produced ntaterial He imports hod declined to
about 200 t. per week immediately before the war.

From 1915 to 1917 imports were ^adually re-

stricted, and from April, 1917, to April, 1919, were
prohibited. Importation was resumed in 1919, and
now about 70 tons is being imported weekly.

During tho period of prohibition the output of

British distilleries rose from about 400 t. to 650

—

700 t. a week, and at the present time the home
consumption is estimated at about 635 t. a w^k.
When, during the war, the distillera were invited

by the Ministry of Munitions to enlarge their plants

in order to meet the entire home demand, the

Ministry is said to have given them some sort of

assurance that importation would be restricted after

the war; but this has been denied. The conclusion

arrived at by the sub-committec is that unrestricted

imports form the only safeguard against a combina-
tion of distillers arbitrarily fixing the price to the

consumer, and should it be found necessary to pro-

tect the British distillers against imported yeast,

such action should be preceded by legislation to

protect the consumer by providing for the sur-

veillance of trusts and monopolies.

Use ol Peat Fuel on Swedish Railways.—Extensive
trials have shown that peat, reduced to powder or

briquetted, makes an excellent substitute for coal as

fuel for locomotives (c/. J., 1919, 145 b), and the

Swedish Railway Board has taken over the plant

at Hasthagen bog, near Vislanda, which cost

975.000 kronor (krona=ls. Ud. at par) and has a

capacity of 30,000 tone per annum. The power re-

uired by the plant is small, and the peat is air-

ried as far as possible, the hardest and driest

,
lumps being used as ordinary fuel and the remainder

i pulverised or briquetted. Various new machines and

devices for digging, transporting and drying peat

have been devised by Engineer Eklund, and it is

proposed to manufacture them in a new factory.

—

(,U.S. Com. Bep., Feb. 25, 1921.)

The Norwegian Paper Industry.—In this industry

there are 26 cellulose mills, 63 wood-pulp grinding

mills, 48 paper and cardboard factories, and about

15.000 workers. The production in 1918 was

4^,4^ tons of cellulose and wood pulp, and

116,^9 t. of paper and cardboard. At present

there is little demand for paper, stocks are accumu-
lating, and the situation is not bright. Many
mills have had to reduce their output, some have

been clos^, and about one-half of the 80 paper

machines is lying idle. The production of wood
pulp has as yet only been reduced where it is re-

quired for paper-making; stocks of cellulose and

wood pulp are not so large as those of paper.

—

(U.S. Com. JRep,, Feb. 6, 1921.)

Projecled Salt and Magnesium Industries in Nerway.

—The A.-S. Norske Saltverker is erecting a factory

for the extraction of salt from sea water in Fjot-

landsvaag. The factory will have a capacity of

5000 t. per annum, and will probably be finish^ in

the summer. It is intended to utilise the magnesium

salts for the production of about 100 tons of mag-
nesium yearly, i.e., about one-quarter of the world’s

present production. The magnesium will in part

be made into alloys fur constructing motors, air-

craft, balances, conductivity wiring, etc. For such

purposes the alloy or metal will be covered with a

protective film of oxide by a process, disMver^

by the engineer Backer, which consists in boiling in

water under high pressure for about 15 minutes;

the resulting coating is said to he firmly adherent

even w’hen h.ammered, and to act as an electrical

insulator.

—

(Chem. Ind., Mar. 28, 1921.)

Belgian Coal Output in 1929.—The Belgian output

of coal in 1920 was 22,414,000 metric tons, which

compares with 18,483,000 1. in 1919 and 22,84^,000 1.

in 1913. The average output per shift per face

worker was 2802 to 3696 t. Coke production has

now attained 1,800,000 t., as against 757,000 t. in

1919 and 3,523,000 t. in 1913, and the coke-ovens
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consumed 2.343,000 t. of coal, of which 379,000 t.

was imported. Owing to increased use on the Bel-

gian railways, the output of briquettes rose from
2.458.000 t. in 1919 to 2,922,000 t. in 1920. Exports,
largely to Prance, amounted to 1,638,000 t. of coal,

219.000 t. of coke, and 215,000 t. of briquettes;
imports were 1,541,000 t. of coal, 124,000 t. of coke,

and 152,000 t. of briquettes, Germany, Great
Britain, and the United States supplying
1.211.000 t., 301,000 t., and 28,000 t., respectively.

The total consumption of fuel amounted to
22.449.000 t., or 86 per cent, of the consumption
in 1913 .—(Iron and Coal Tr. Eev., Mar. 25, 1921.)

Position at the German Potash Industry.—In reply
to an inquiry made by the French delegates at the
Brussels Conference, the German delegates stated
that the German potash industry was now
operating 201 shafts, 74 factories which produce
chloride and sulphate of potassium, 8 special
factories where salts from other works are treated,
and also factories that work up by-products, such
as bromine and magnesium chloride. Owing to the
small demand and lack of coal, production was
being still further reduced, especially in Hannover.
The present production, however, could he more
than doubled without sinking new shafts or erect-

ing new plant, etc., and it could be increased many
times were transport and labour conditions slightly

better. Handling facilities were good, the works
were all interconnected by rail, and adequate
means were available for conveyance by water to

the seaports.

—

{Z. angew. Chem., Fe,h. 11„ 1921.)

The German Leather Industry in 192S.—On the
whole, 1920 was a good year for German leather

manufacturers, but fine leather-ware was in little

demand. When the industry was freed from Govern-
ment restrictions in August, 1919, the importation
of raw materials again became possible, and such
war-time substitutes as wooden soles, paper fabric,

etc., disappeared completely, although wooden
heels are still made. As the export duty on leather

products restricted the proper development of the
export trade, the Government removed the duty so

far as it affected the finer grades of leather and
leather goods. The export trade fluctuated during
the year and is still unsatisfactory, as the former
German markets are well stocked and are making
strenuous efforts to ward off German competition.

The German leather factories use matinly lignite as

fuel; they have suffered from frequent interrup-

tions in the supply of electric light and power, and
the increased railway rates, which became effective

on December 1 last, will be acutely felt by the
industry.

—

(U.S. Com. Eep., Mar. 3, 1921.)

Sugar Prodnetion in Enrope.—During the last six

years the production of sugar in Europe has fallen

by about 66 per cent., and Germany, formerly the
largest exporter, cannot now supply her own needs.
The European sugar production for the years
1913-14 and 1919-20 is given below :

—
1913-14. 1919-20.
Million metric tons.

Germany 2-738 0-750
Auiitria-Hangary (former) .

.

.. 1-088 0-585

Holland .. 0-231 0-238

Sweden .. 0-137 0145
Denmark 0-14G 0-160

Belgium ,. 0-229 0127
France . . 0-781 0-175

Buflstan Empire (former) .

.

.. 1-688 0-350

Other countries . . 0-543 0-300

Totals .. 8- 181 2-830 -

Apart from political considerations, the large

decrease in Germany is ascribed mainly to the high
price of fertilisers, particularly nitrogenous
fertilisers, which are chiefly used in great quan-
tities for sugar-beet. Germany has lost important
producing areas, but certain sugar factories in
South Germany have formed an “ Interessenge-
meinschaft " to further the development of the
industry,—(Schiceiz. Chem.-Z., Mar. 1, 1921.)

Indigo in Java.—Indigo is grown on about 4o
estates in Java as well as by the natives. The
estate indigo contains from 60 to 80 per cent, of
indigotin, but the native product, which is used
locally, contains only 076 to 1 pw cent. Before
the war Holland took most of the powder and
Singapore the paste, but since 1917 Japan has
purebred the bulk of the powder. Singapore
became an important market for the product durinv
1920.—(U.8, Com. Bep., Feb. 19, 1921.)

Drug Manufacture la Petrograd.—During the period
July—September, 1920, four State drug factories

and four private factories were in operation. T»o
of the State factories produced :—Liquid medicines
14,924 kg., powders, 7509 kg., ointment, 2444 kg,|

plasters, 65 kg., chemical and mineral preparations

789 kg., chemical dressings, l,500,CiX) kg., and
iodine, 150 kg. The other two factories and the

private laboratories manufactured sweetening

material solely, the production in the above-

mentioned period amounting to 196 kg. There was
a general shortage of all raw materials, particularly

fats.

—

{Chem. hid., Mar. 28, 1921.)

PERSONALIA.

Br. ^[orris W. Travers lias been elected president

of the Society of Glass Technology for the ensuing

year.

The new chair of biochemistry at Cambridge
University, to be known as the Sir William Bunn
chair, has been offered to and accepted by Prof. F.

Gowland Hopkins, fellow and prelector in bio-

chemistry at Trinity College.

Mr. F. W. Harbord has been elected president of

the Institution of Mining and Metallurgy in suc-

cession to Mr. Frank Merricks. Mr. Benedict Kitto,

and Prof. R. Peele, of Columbia University, New
York, have been elected honorary members.

Prof. E. Lagueur has been appointed professor of

pharmacology and director of the Pharmacological

Institute in the University of Amsterdam.

The eightieth birthday of Prof. K. Graebe, the

discoverer of synthetic alizarin, was celebratea re-

cently in his native town, Frankfurt-on-the-Main.

Prof. Graebe occupied the chair of chemistry at

Geneva University from 1878 to 1906, and last year

he published a history of organic chemistry.

Prof. R. Scholl, of Bresden, has been appointed

to the chair of chemistry at Vienna, in succession

to Prof. Schlenk, who is to succeed Emil Fischer

in the University of Berlin.

The following appointments, etc., at German
Technical “ Hochschulen ’’ have been notified:—
Prof. Schuberg to be head of the chemical depart-

ment at Charlottenburg, in succession to Prof-

Doiezalek; Br. L. Moser to the chair of analytical

chemistry at Vienna; Br. Alex. Classen is retiring

from the chair of inorganic chemistry and electro-

chemistry at Aachen.

We record with regret the death, on April 10, of

Mr, J. W. Leitch, the founder and head of John W.

Leitch and Co., Ltd., Milnsbridge Chemical Works,

Huddersfield.

The death is announced of Mr. John H. Yocum,

president of Yocum Faust, Ltd., London, Ontario

a well-known leather chemist who joined this

Society in 1894.

Prof. A. W. Reinold, formerly professor of

physics in the Royal Naval College, Greenwich, died

on April 11, at the age of 77 years.

The death is announced of Dr. P. Januasch,

formerly honorary ordinary professor of chemistry

in the University of Heidelberg, aged 79. •
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PARUAMENTARY NEWS.

HOUSE OF COMMONS.
Farina MiUs.

In reply to questions put by Mr. J. Gardiner con-

cerning a company formed to erect mills in this

country for the production of farina, Sir P. Lloyd

Grearae said that the company was promoted by

nrivate individuals with Government support. The

capital invested by the promoters was £20,000, and

tVie cost of the four mills acquired at King’s Lynn,

Boston Monikie, and Hull was £247,000. The

King’s’ Lynn and Boston mills had produced 1875

and 150 tons of farina respectively, hut the Boston

mill had b^n sold, and the other mills were on sale.

Private siihscribers were paid out at par.

—

(,4pr. 11.)

British Dyestuffs Corporation, Ltd.

Sir P. Lloyd Greame, in reply to an inquiry by

Mr. Hogge concerning the appointment of three

new directors to the board of the above Corporation,

stated that the appointment of directors (other

than Government directors) to the board did not

require the consent of the Government, as the

latter had no controlling interest in the Corpora-

tion.—(Apr. 11.)

Chemical Warfare Committee.

Mr. Rawlinson asked the Chancellor of the Ex-

chequer whether his attention had been call6<l to the

hardship caused to the members of the Chemical

Warfare Committee by the Treasury rule that to

obtain remuneration they must prove actual pecu-

niary loss due to their service on the Committee;

and whether, as some of the members received

fixed incomes or were engaged in research work, he

would arrange that members entitled to remunera-

tion should not be compelled to show actual loss.

Lieut.-Com. Young, in a written reply, said that

members of commissions and committees were

usually willing to serve their country without

specific remuneration in cases where such service

did not entail actual loss, and he saw no reason to

depart from the usual rule in this particular case.

—(Apr. 12.)

Basic Slag.

Sir A. Boscawen informed Sir J. Norton-Grifliths

that the prices of basic slag, 84 ehiliiiigs per ton

from January to May, 1920, and now 127s. fid.

jjer ton, were maximum prices which the manu-
facturers, by agreement with the Ministry, under-

took not to exceed. The higher price was sanc-

tioned in view of the increased cost of transport

and production, and because without such an

agreement the price would probably have gone still

higher. 'The agreement expired on May 31, 1921,

and would not be renew'ed. Export of basic slag

was prohibited, save under licence, as the supply of

the higher grades was insufiicient to meet home de-

mands. The Government had never owned any
basic slag other than the small quantities required

for use in the Ministry’s farm settlements or ex-

periments. No licence was required for the im-

portation of basic slag, and during the six months
ending March 31, 1921, 15,769 tons, worth £125,832,

had bron imported, the bulk of which was probably

unground.— (Apr. 13, 20.)

Coal Industry (Capital, Profits, and lUopcs.)

Mr. Bridgeman, answering Sir. Hurd, said that,

exclusive of coke ovens and by-product plant, the

total capital employ^ in the coal-mining industry

was approximately £180,000,000, not including new
money invested in the industry during 1920. The
percentage of profits earned, before deducting profits

carried to reserve and capitalised, was estimated

as follows :—Average of five years ended March 31,

1914, 9’8 per cent.
;
average 1915—1917, 17"0 per

cent.; average 1918—1921, 15'5 per cent. During

the seven years ended March 31, 1921, it was esti-

mated that £40,000,000 was appropriated from

profits to capital, leaving available for dividends,

partners’ drawings, and income-tax, a sum repre-

senting a possible yield of llj per cent, on the

average capital employed. The total amounts of

wages paid were £91,000,000 in 1913 and

£261,721,000 in 1920; the profits in these two years

were £21,000,000 and £27,000,000, respectively.—

(Apr. 19, 22.)

REPORTS.

General Report on the Economic Situation of
Denmark at the Close of 1920. By B. M.
Turner, Commercial Secretary to E.M. Lega-

tion, Copenhagen. Pp. 54. (London; H.M..

Staiionery Office. 1921.) Price Is. 3d. net.

The present unfortunate economic situation in

Denmark is to a large extent due to the high prices

that have to be paid for imported fuel, which is

now obtained mainly from the United States. It

is therefore not surprising that increasing interest

is being taken in the development of home re-

sources, in water-power .si.hemes, electricity, and

the extensive deposits of peat. A marked feature

of the past year has been the depreciation of the

Danish krone, which has been investigated by a

Government commission but so far without result^

although it may soon lead to a revision of the tariff

system. Unemployment and the cost of living

have both steadily increased, and the curtailment of

credits by the banks has affected trade and

industry.
, , . ,

The condition of agriculture, the mam source ot

wealth, is favourable. Sugaf-beet was cultivated

over about 95,300 acres, or some 6400 acres less than

in 1919, when the production was 135,000 metric-

tons; about 10,000 t. of the 1919 crop was exported.

Experiments on the production of sugar-beet seed

iiave so far not Jed to any tangible result, but the

seed industry in general has been developed, and

more potatoes have been cultivated and exported.

The oil-crushing and margarine industries have

been active, and it is noteworthy that the impor-

tation of edible oils has diminished, and that ot

oil-bearing nuts and seeds has increased. The fact

that it is advantageous to export butter in order

to improve the exchange augurs well for the pros-

pects of these industries. Of margarine rome

45,000 t. was produced during 1920, which is about

75 per cent, of the output capacity; and nearly

all of it was consumed in the country, regulations

as to packing, colouring, etc. effectually prevent-

ing exportation. Much of the raw material for the

leather industry is obtained in the country:

imports of heavy hides and tanning extracts and

exports have decreased, but on the whole the in-

dustry, which is practically controlled by a single

group, has been well employed. Shortage ot fuel

has serioiislv affected cement and brick manufac-

ture, and the textile industry has been passing

through a bad time owing to shortage of imported

raw materials, fuel, and foreign competition. These

causes, together with increased labour coats, have

also affected the metal industry, which on the whole

has been fairly well occupied, and the chemical

industry, which, in ndditi-on, has had to contend

with German competition. The manufacture of

fertilisers has continued favourably notwithstand-

ing importation of foreign superphospl^te, etc.,

which depressed prices. During the first nine
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months of 1920, 82,095 t. of raw phosphate vas im-

ported, compared with 35,698 t. for the whole of

1919, and the corresponding figures for superphos-

phate are 45,565 t. and 66,864 t., respectively. In

the same period there was imported 42,234 t. of

Chilean and Norwegian saltpetre, representing a

decrease of 21,098 t. Over the corresponding nine

months of 1919, but the imports of the Norwegian
fertiliser, 32,819 t., increase by 10,492 t. The im-

portation of potash fertilisers decreased from

92,142 t. to 3126 t. for the nine-month period. Im-
ports of glass and glassware, and of porcelain and
faience (mainly from Germany) declined notably;

and of metals there were imported increased quan-

tities of cast iron (28,600 t.), black plates (44,000 1.),

tinplate (6700 t.), and raw lead (3700 t.).

The main facts in the economic position to be

noted by U.K. manufacturers are, apart from the

question of exchange, the existence of large stocks

in the country and foreign, especially German,
competition.

Rappoet sue le Commeece et l’Industeie de la

Suisse. 1919. Pages 495. Public par le

Vorort de I'Union suisse du Commerce et de

VIndustrie. 1920.

The year 1919 was a chequered one for the Swiss

heavy chemical industry. Liquidation of war
stoclm and widely fluctuating prices combined to

make markets unstable, and until stocks had been
disposed of towards the middle of the year and the

textile industry had resumed activity, production

was not always able to meet demand. The shortened

working day also restricted production.

The foregoing applied chiefly to sulphuric acid,

hut oleum was always in demand. Pyrites was in

sufficient supply, but the price went up instead of

down. Switzerland was fortunate in not havirig

embarked on the manufacture of sulphuric acid

from calcium sulphate, as this process has not ful-

filled expectations. Lack of coal and sulphuric

acid prevented over half the hydrochloric acid and
sodium sulphate plants from working, in spite of

the brisk demand
;
imparted rock salt was used and

hydrochloric acid was imported at prices below the

production cost in Switzerland. The manufacture
of nitric acid from atmospheric nitrogen by the arc

process, which was actively pursued during the war,

fell off, and as many consumers imported saltpetre

or nitric acid from abroad, the factories diverted

production to sodium and calcium nitrates. The
sods industry, which suspended work at the end of

1918, recommenced on a small scale in June, 1919,

and by the end of the year was able to meet require-

ments. In the fertiliser industry supplies of phos-

phates were no easier to obtain than during the
war, and prices remained high

;
but little basic slag

was imported, although potash salts were in plenti-

ful supply. The electrochemical and electrometal-

lurgical industries suffered under the prevailing

economic depression, and many of the works had to

strike out along new lines. Owing to the termina-
tion of war contracts only 2 or 3 of the calcium
carbide factories that were running in 1918 con-

tinued to work. The fallowing quantities of car-

bide were exported in the years 1913—1919 (in

metric tons) ; -31,790, 35,950, 55,410, 58,010, 59,450,

75,840 and 36,890 t.

The manufacture of cyanamide was affected by a
smaller demand and foreign competition, the output
being reduced from 40,000 1. in 1918 to 9000—10,000
t. in 1919. Little improvement could be foreseen
for the aluminium industry, which has suffered from
the development of the iimustry in England, the
United States, and Scandinavia. The production
and export of ferro-alloys were very small. Some
progress was made in the electric-acting of iron

scrap, and the output was estimated at 16,000 tons -

smelting direct from the pro would only be com!
mercially feasible in Switzerland were electric
current available at about 1 centime per kw., and
this is not possible. The export trade in chlorates
and perchlorates was extremely small, and the
manufacture of perchlorates had to be discontinued.
The market for caustic soda, chloride of lime
chlorine, and similar products was fairly good, and
the manufacture of sodium, although not for ex-
port, was continued at the Monthey works of the
Swiss Society of Chemical Industry, where it is

used in the manufacture of synthetic indigo. The
oouutry’s requirements in chlorine are covered by
the output of the Monthey works, and the pro-
duction of this gas has apparently become sta-

tionary. Manufacture of perborate was aban-
doned, as the current consumption was too great,

but the output of other minor products, such as

hydrogen peroxide and persulphate, improved.
Electrolytic oxidation and reduction are used in the

Swiss dyeworks, but details are not available.

From the middle of 1919 the demand'for coal-tar

dyes has been so great that the factories have not
b^n able to meet it; the production could be in-

creased many times were sufficient raw materials,

especially ooal, available. Exportation of dyewares
to France in 1919 was very severely handicapped by

the French official regulations and duties. No diffi-

culty was experienced in exporting to England,
where the Trade Licensing Sub-committee granted
import licences freely. All the dye-works manu-
factured a wider range of colours, although not to

the same extent as before the war. Production of

synthetic indigo was restricted by the shortage of

aniline oil; nevertheless, both production and sales

were about twice as large as in 1918. Mainly
owing to excessively high prices, to a great extent
adventitious, the export trade in synthetic per-

fumes was very much better than in 1918, but, in

spite of this, the outlook for the industry was held

to be very doubtful. The mineral colour and
varnish industry experienced a bad year as it was
congested with stocks purchased at war-time prices

and could not dispose of them. The manufacture
of explosives wa,s necessarily curtailed, and the

future of this industry was not regarded cheerfully

except in so far as the development of water-power
resources would call for considerable supplies
Of the many difficulties which confronted the

manufacture of pharmaceutical chemicals, the re-

duction in the length of the working day was the

greatest and had the most effect in raising pro-

duction costs; in the latter part of the year firms

which did not also manufacture dyes were scarcely

able to make ends meet. Exportation was small

and very difficult owing to collapsed exchanges; and

the fairly satisfactory results which were obtained
were due to the absence of foreign competition.

According to one authority, the year 1919 was worse
than any of the years of the war. The so^ in-

dustry also recorded an unfavourable year. Largo
quantities of raw materials purchased at high

prices during the war were delivered to the last

kilogram, and at the same time buyers stood aloof

waiting for prices to fall, and foreign wares, par-

ticularly Spanish, were thrust upon the market.
The slump in the building trade naturally affected

the cement industry which, in spite of lower prices,

worked at only half-capacity. Manufacturers of

porcelain and faience had to contend with im-

portation from Germany and Lorraine, but makers
of common pottery were in a better position as

their raw materials are found in the country. Glass

manufacture was badly hit by the shortage of fuel

;

before the war the cost of fuel was 15—25 per cent,

of that of the finished product, now it is about 60

per cent. The three dass-bottle factories produced
regularly, and a small proportion of the output was

exported.
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Other eubjects inoinded in this comprehensive

wDort are textiles, metals, engineering, preserved

foodstuffs, leather, nibber, etc., together with much
=tatisti^ information.

government orders and notices.

roBMKB Enemi Aliens and the Dtestdw Indds-

Xlin Board of Trade announces that by notice

nuhiished in the London Gazette of April 8, the pro-

visions of ^tion 11 of the Aliens Bestiiction

(Amendment) Act, 1919, which impoees restrictions

on the acquisition by former enemy aliens of cer-

tain kinds of property, have been applied to the fol-

lowing industries, namely, the manufacture of syn-

thetic organic dyestuffs, colours, or colouring

matters, and the manufacture of organic inter-

mediate products used in the manufacture of syn-

thetic organic dyestuffs, colours, or colouring

matters. The effect of this is to make it unlawful

for any former enemy alien to acquire either in his

own name or in the name of a trustee any interest

in the industries in question, or any share, or in-

terest in a share, in a company registered in the

United Kingdom which carries on the industries.

OanEUB undeb the Geeman Repakations (Re-

covert) Act, 1921.—German Reparations Recovery

No. 1 Order, 1921.—Any article iinported before

May 15 is exempted from the provisions of the Act

if it be proved (o) that a contract was entered into

before March 8, 1921, and (6) that not less than 20

per cent, of the purchase price was paid before the

said date in pursuance of such contract, or (c) that

the physical possession and property in the article,

the subject of the contract, had passed to some

person other than a German national prior to the

said date.

German Reparations Recovery No. 2 Order, 1921.

—This Order extends the provisions of Section 4 of

the Act so as to include contracts for resale entered

into by importers before March 8, 1921.

Petroleum Production (Transfer op Powers)
Order, 1921.—By an Order-in-Council the powers
of the Ministry of Munitions under the Petroleum
(Production) Act, 1918, and all rights and liahilities

acquired or incurred by the Minister of Munitions

under that Act, have been transferred to the Board
of Trade, such powers to be exercised through the

Secretary for Mines.

Export of Industrial Explosives.—The Board
of Trade (Licensing Section) has issued an open
general licence permitting the export, as from
April 14, 1921, of the following explosives ;—Roek-
ite, auper-cliffite No. 1, super-clifEte No. 2, super-

rippite, tonite or cotton powder No. 1.

Certificates op Origin.—

T

he following goods,
inter alia, are exempt from the requirements of cer-

tificates of origin :—Marble, limestone, sandstone,

ganister, sulphur, iron and copper pyrites,

mechanical pulp, and iron and other metalliferous
ores and scrap (except from Denmark, Holland, and
Belgium). Dedarations of non-German origin are
still required.

LEGAL INTELLIGENCE.

Breach op Coktbact poe Sale op Soda Peodttcts.

John Boii and Co., Ltd. v. Aniline Dye and
Chemtc(d Co.

On April 12, in the King’s Bench Division, Mr,
uustioe SheArsuui had before him in the form of

a special case the arbitration proceeding between
John Batt and Oo., Ltd., London, and the Aniline
Dye and Chemical Co., which referred to the breach
of a contract for soda ash and caustic soda.

Counsel for John Batt and Co. stated that his
client’s complaint was that the chemical company
had broken its contract to sell to Batt and Co.
400 tons of soda ash and 100 tons of caustic soda

;

and that under the arbitration proceedings Batt
and Co. asked for the difference between the con-
tract price and the market price. The chemical
company had failed to ship the goods. The point
raised by the sellers was under the red ink clause
in the contract, viz., “ The price of goods sold under
the contract may be advanced from time to time,
and the present price of raw materials and the
current rate of wages increased owing to the action
of the Government; and the buyer shall have the
option of saying whether on the advance he will
accept it or refuse to have the goods.” Counsel
add^ that before the breach of the contract no
ttoti^ was given by the sellers to the buyers.
His Lordship upheld the arbitrator's award, and

ordered the chemical company to pay Batt and Co.
£7050 and costs.

COMPANY NEWS.

UNITED ALKALI CO., LTD,

Addressing the adjourned twenty-ninth and the
thirtieth ordinary general meetings, held at Liver-
pool on AprU 20, Mr. Max Muspratt, the chairman,
said that difficulties had been enormously accen-
tuated by the greatly increased cost of all construc-
tion, the slowness of delivery of plant, and the
high cost of production, especially of fuel and
labour. The first had led to an expenditure of
several hundred thousand pounds in excess of esti-

mates
;
the second had delayed the complete opera-

tion of more economical processes in time to meet
the boom demand

;
and the third had reduced profits

to a minimum. Since trade had fallen off produc-
tion had been curtailed, and at the present time
several of the company's works were completely,

and others partially, shut down. On the other
hand, deferred repairs had been overtaken and new
processes introduced. The Leblanc soda process
had been superseded by the electrolytic process.

The discovery of brine at Widnes indicated an im-
provement in the company’s position, and since

the beginning of this year brine from this source

had supplied all the electrolytic plants.

Dealing with finance, Mr. Muspratt stated that
during the last six years the company had paid
£1,759^,233 in taxation, as against £1,847,906 in

net dividends, and that £2,500,000 had been spent

on plant in accordance with instructions from the

Ministry of Munitions. By making certain ad-

justments of the debenture capital it was hoped to

avoid offering any new share capital for public sub-

scription. In spite of considerable profits made in

19^, it was considered unwise to pay a dividend on
the ordinary shares. In view of the falling costs of

living, proposals had been made to the employees

that they should accept reductions in wages. The
company was now pri^ucing on the best and most
economical lines, and a comparatively small increase

in the demand for its products would put it on a

sound basis of profitable manufacture.

Dr. G. 0. Clayton stated that, owing to the coal

strike, the works were rapidly starving for coal,

and in the course of a few days would have to close

down.
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THE BRITISH PORTLAND CEMENT
MANUFACTURERS. LTD.

At the tenth ordinary general meeting, held in

London on April 12, the Hon. F. C. Stanley, chair-

man, said that in 1920 production, deliveries, and
profits of cement had all been better than in any
year since the outbreak of war. The difficulties

attending manufacture and distribution became less

severe during the latter part of the year, and though
at the moment there was more than a lull in busi-

ness, there were indications that the tide had turned,
and he looked forward to a revival in the demand
for cement. The demand had been very acute dur-
ing the whole of the past year, and every effort had
been made to meet it; if manufacturing cost was
high, the average price was good and the profits

satisfactory, especially in the export markets.
Although prices in the export markets were far

above those ruling at home, the company had volun-
tarily restricted its export sales in order that the
great home demand might be satisfied. The output
had gradually improved during the year, and at its

close was approximately equal to that of the last

pre-war year. The Cement Marketing Co., which
was formed in 1920 to distribute the company’s
production and that of certain allied companies,
had fully justified expectations.

Whereas the balance of profit brought forward
from 1918 was £136,264, subject to excess profits

duty, that now carried forward was £181,477, after
deducting an ample sum for the duty and the cor-
poration profits tax. The trading profit, less re-

pairs and renewals, taxes, etc., was £558,618, and
after meeting debenture interest, etc. and putting
£150,000 to general reserve, the balance was
£323,406 (issued capital, including debentures,
£3,698,080). Owing to the need for conserving
resources, the dividend for the year on the ordinary
shares would be limited to 15 per cent. (8 per cent,
for 8 months in 1919). The capital account had been
increased by a large sum representing the value of
the three subsidiary undertakings (Tolhursts
Cement Works, Ltd.; Trechmann, Weekes and Co.,
Ltd.

;
and the Artillery and Albion Cement Co.,

Ltd.) which had been transferred from the invest-
ment account, and a heavy mortgage On one of
these had been paid off. In addition, the expendi-
ture of £237,000 on works and properties had been
added to the fixed capital account, and provision
would have to be made for the works now being
erected in India. Owing to these considerations it

had been deemed advisable to issue to a financial
group the whole of the remaining debenture stock,
viz., £509,533, on the basis of an annual yield of
71 per cent.

SHAWINIGAN WATER AND POWER CO.

The report of the Shawinigan Water and Power
Co. states that the capacity of the company’s power
stations is now about 220,000 electrical h.-p., com-
pared with 20,000 h.-p, in 1905. The company
began operations in 1900 and during the last five
.years the load has grown at an average rate of
20,000 h.-p. per annum. A further 40,000
hydraulic h.-p. will be developed in 1921 and this
will lead to an increase in the company’s revenue
of over $1,000,000 per annum. 'The output of
1,140,759,076 kw.-hr. in 1920 is only paralleled by
one or two other industrial centres in North
America. The assets of the company are valued at
$34,000,000, mortgage bonds etc. at $13,000,000,
and reserves amount to $4,000,000, or, roughly, 20
per cent, of the isued share capital.—(Conod,
Chem. and Met., Mar., 1921.)

OFnCIAL TRADE INTELUGENCE.

(From the Board of Trade Journal for April 14
and 21.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at the

Department of Overseas Trade (Development and
Intelligence), 35, Old Queen Street, London
S.W. 1, from firms, agents, or individuals who
desire to represent U.K. manufacturers or ex-
porters of the goods specified. British firms mav
obtain the names and addresses of the persons or
firms referred to by applying to the Ilepartnient
and quoting the specific reference number :

—

Locality of

firm or agent.

Materials. Reference

number.

Australia .

.

Pottery •412 20/

7/5.jl
Canada Drugs, etc 4n8

„ Olive oil 401.483
Pharmaceutical chemicals 4«!i

„ Glass, china m
Drugs, etc

Belgium .

.

Ink 497

Beoniark .

.

Machine and industrial oils 498

503Sugar
Hunearv .

.

Skins, tanning materials, leather 507
Italy Agricultural chemicals, fertilisers,

soap, varuisb, dyes 473

Netherlands
Tinplate, black plates, terne plates 474
Fine chemicals m

Poland Tinplate 510
Spain Chemicals, pharmaceutical pro-

ducts, shoe leather 470
Switzerland Eubber tyres 477
jUtexico Photographic materials .

.

6ie

•The Official Secretary, Commercial Information Bureau, Aus-
tralia House, Strand, London, W.C. 2.

t The HJsh Commissioner for Canada, 19. Victoria Street. London,
S.W. 1.

Markets Sought.

—

A Canadian tannery has for

disposal 5000 sides of harness leather from 14 to

30 lb. to each side,

A Canadian tannery offers 30 tons of medium wax
splits, all shorts, 50 per cent, seconds. [Inquiries

to the Canadian Government Trade Commissioner,

73, Basinghall Street, London, E.C. 2.]

TARIFF. CUSTOMS. EXCISE.
Australia.—The application of the new customs

duties on soda ash and caustic soda has been post-

poned until October 1, 1921, and those on iron and

steel tubes and pipes [Tariff Item 152 aJ until

January 1, 1922.

Belgium.—The customs duties have been modified

on, inter alia gold, silver, platinum, perfuiner.v,

pottery, porcelain, glassware (except bottles, vials,

demijohns and carboys).
"1116 maximum “ coefficient of increase ” which the

Government is authorised to apply has been raised

to 6 ;
articles upon which it has been increased in-

clude candles, cocoa, yeast, matches, certain metals,

paper, cardboard, certain hides and skins, liquid

e.arbonic acid, acetic and sulphuric ethers, soap,

glass bottles, vials, demijohns, and carboys.

British India.—The complete text of the revised

schedule of customs duties is set out in the issue for

April 14.

Among the articles that are free of import dut.v

are salt for industrial use, raw hides and skins,

metallic ores, certain oilseeds, fertilisers, woodpulp,
paper-making materials, quinine, and trade cata-

logues (by post).

Articles that pay duty at special rates include

sugar, salt, petroleum, opium, and matches. Other

goods pay ad vahrem duties varying from 2i to 20

per cent. The duty is 11 per cent, on chemicals,
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, „g medicines not otherwise specified, dyeing and

tanmng materials, paints, colours, glass, earthen-

ware china, leather, paper, cardboard, oils, oil-

cake’ perfumery, pitch, tar, soap, starch, and

caudles.

Canada.—Becent customs decisions atFeet circular

sheets of steel, and aluminium, copper, brass, zinc,

and other metal circles.

Chile .—The new tariff modifications came into

force oil February 23. The duty is unchanged on

condensed milk, raw cocoa, sugar,, petrol, paraffin

wax, mineral oils (not specially mentioned), Prus-

sian’ blue, and ultramarine.

Auiong the articles on which the duty has been

doubled are chocolate, vinegar, perfumery, and per-

fumed soap.
- , „ . , I

As from February 14 tlie import of opium, coca,

cocaine, and substitutes thereof is subject to licence

from the Director-General of Health.

^(jupt .—Groundnuts and helba may now be ex-

ported without special licence.
‘

The tariff valuations of iron and steel manu-

factures with effect from March 10 to May 15 are

idven in the issue for April 21.

France and Algeria .—The import duties have

been modified on aluminium, celluloid, and bottles.

France .—The prohibition of the export of soap

bus been withdrawn.

Ceriiumy .—The import of oleomargarine and of

proinier jus is no longer subject to licence.

Do. (Occupied Territory).—The full text of the

customs organisation and import and export regu-

lations is set out ill the issue for April 21.

Cold Coa.d .—All export duty of id. per lb. has

Ikx'11 levied on kola nuts exported by sea, with effect

from February 4.

Cree.ee .—Caustic soda may again be imported.

Tile export of olive oil of tlio present crop is ikt-

mittod subject to a special licence.

llcxko .—Crude mineral oil, sulphuric acid, Hast-

ing powder and otiior explosives not specially men-
tioned may be imported duty free as from March 14.

Montserrat.—Calcium arsenate may be imported
duty free.

Nefherlaiuls.—Bones, fertilisers, and sugar may
now be exported.

iVcio Zealand.—As from January 27 the import of

opium, morphine, heroin, and cocaiiio is subject to

permit from the Minister of Customs.

I

I

i

Norway.—Tlio export of all goods is permitted
I

except, inter alia, explosives, bones, cellulose, wood !

pulp, copper ore, cyanainido, gold, silver, hides, 1

skins, leather, nitrate of lime, papier, cardboard, .

and supierphospbates.

Falestine.—The import of opium and saltpetre is
i

subject to special licence.

Fortuguese Mast Africa .—A copy of the new
'

customs tariff for Maiiica and Sofala may be seen
at the Department, 18, Queen Anne’s Gate, S.AV. 1-

dpain.—The import duty on sugar hae been
raiseil to 60 pesetas per 100 kg. .as from March 30.

As from April 1 the import duties on the various
classes of paper which were suspended in August
last have been reimposed.

Sweden.—Export prohibitions have been with-
araivn from certain hides and skins, etc.

Switzerland.—The import is prohibited, except
under licence as from April 8, of thick leather, calf
leather, and other leather for boot and shoe uppers.

United States.—Articles affected by the propose
emergency tariff legislation include olive oil,

Eroundnut oil, sugar, molasses, syrup, flax-seed,
and condensed milk.

TRADE NOTES.

FOREIGN.
St. Vincent in 1919.—Cotton was planted on 6633

acres, the largest area ever record^, and the pro-
duction was 212 tons, compared with 195 t. in the
lirevi'ous year. The sugar-oane industry is re-

suming its former importance and the manufacture
of syrup has increased considerably

;
but very little

sugar is produced. The production of syrup and
molasses was 170,842 gallons. Owing to low prices

and large stocks, the area under arrowroot has de-
creased; only 1002 tons was exported, compared
with 22i5 t. in 1918. There was also a decline in the
area under groundnuts, of which 11,329 bushels was
exiJorted. The Agricultural Department has con-
tinued its work on cotton breeding, on the produc-
tion of supplies of pedigree Sea Island cotton seed,

and on the manuring and planting of cotton and
arrowroot. The exports, valued at £149,749, in-

cluded:—Arrowroot, £42,222; cotton, £68,782;
syrup and molasses, £10,726; cassava starch, £4836;
and groundnuts, £5098. Over 58 per cent, of the
exports was taken by the United Kingdom, 27 per

cent, by the British West Indies, and 8'7 per cent,

by Caitada. Of the imports, valued at £185,128,
tho United Kingdom, United States, and Canada
supplied 31*4, 29*2, and 29*6 per cent., respectively

(cf. J., 1920, 404k).—(C oi. llep.—Ann., No. 1063,

Feb., 1921.)

German Exports to England.—German exporls to

England increa.sed greatly during tho last six

months of 1920; during the third and fourth quar-

ters of tho yciir they included:—Dyestuffs,

£1,000,009, £3,040,000; gla-ss bottles, £127,000,

£164,000; crude zinc, £67,000, £315,000; and raw
sugar, £12,000, £240,000, — (Hundehmuseuin,
.1/ur. 31, 1921.)

The Japanese Dye Market,—ImrenseJ activity fol-

lowed the introduction of the now import tariffs in

August last, but .so long as the weaving sheds are

working .short time it is unlikely that consumption
will equal supply. Towards the middle of November
there \va,s a general rise in prices with the exception

of JIalachite Green, Sulpluir Black, and Basle Blue.

Tlic suggested amalgamation of Japanese dye
makers will probably not materialise; some of

them, apparently, only desired it in order to avoid

liquidation.

—

(Vhem. hid., Mur. 28, 1921.)

Foreign Company Aews.

—

Fohind .-—Tho Folisir

Dyeworks Coiiqrany, recently founded in Wierz-
chuein-Kiaiiibki, near Bromberg, has purchased a

disused factory, and will mimufacturc mineral

eoloui*s, lakes, and varnishes.

—

(Chem. Ind.,

Mur. 28, 1921.)

UoUaiM .—The Netherlands Dyestuff Factory has

been formed iu Amsterdam by certain Dutch banks

and chemical firms to manufacture and trade in

dyewares and other chemical prodiict.s. Thu capital

is 5 million florins {fli>riii=ls. 7'8d. at par).

Vermuny .—Tho new Distillers’ Yeast Syndicate,

founded in March, represents nearly 95 per cent, of

the German production, tlio combined output of its

constituent firms being about 37,500 metric tons.

'Tire syndicate (Breiuicrei-Hefcsyndikat G.m.h.h.)

will fix prices and control sales, and it is expected

to be mueli stronger than the former combine.

—

(Mandelsinuseum, Mar. 24, 1921.)

France .—The Cie. Industrielle des Verreries a

Vitro (capital 14*9 million fr.) is building large

works at Cussett, in Allier, to manufacture wiiidow-

gl.ass by the Fourcaiilt process on a very large scale.

The company has taken over the Verreries Valentin

Mesiiicr at St.-Etienne, and hae also acquired the

Aniclic works of the Societe Industrielle de Verr-

crie.—(Bd. of Trade J., Mar. 24, 1921.)
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Japan .—The formation of a combine of Japanese

producers of sulphur colours, initiated by the

Teikoku and Kompira dye companies, has made
further progress, and a commission has been

appointed to investigate the financial status of 18

firms producing sulphur colours in Tokyo, of which

the total paid-up capital is about 4 million yen. If

the combine is effected a new undertaking will be

formed with a capital of 6 million yen.

—

(Chun,
hid., Mar. 21, 1921.)

United States .—A new company entitled “ The
Industrial Potash Corporation ” has been formed
with a capital of 30 million dollars to exploit the

extensive alunite deposits near Marysvale, Utah,

and to erect a plant to treat some 10,000 t. of

material daily, mainly with a view to producing

potassium sulphate for agricultural purposes.

It is reported that the Du Pont Co. is considering

plans for the erection of a dry-colour plant to be

the largest in the world, and to add a new paint

and varnish plant to the existing units.

The capital of the Allied Chemical and Dye Cor-

poration is to be increased from if48,043,675 to

§113,043,075.— (Oil, Faint aral Drug Hep., Mar. 11,

1921.)

Norwaij .—With the exception of the cellulose

factories and tho Norsk Hydro-Elektrisk Kvaelstof

A.-S., Kristiania, which manufactures Norwegian
saltpetre and ammonium nitrate, all other chemical

and allied undertakings have been forced to curtail

production or to close down. Three firms in the

carbide industry have ceased to produce and the

remainder are working at 30—40 per cent, capacity.

About 40 per cent, of the mines is being worked.
Tho Glonifjord ainc-smelting works, a private under-
taking run largely with Swedish capital, has sus-

pended operations, and it is reported that negotia-

tions for its sale to llnglish interests are proceed-

ing.

—

(C/ieni. hid., Mar. 11, .4pr. 11, 1921.)

Sweden .—The net profit for 1920 of the Svenska
Tandstiksfabriks A.-B., which comprises the major-

ity of the Sw'edish match factories, was 12,950,000

kronor (krona=l3. Ijd. at par), and the dividend

14 per cent, (capital 15 million kr., reserves G5 mil-

lion kr.). The production of 600,000 cases repre-

sents about 20 per cent, of the world’s output; the

turnover was 105 million kr., of which 95 million

kr. was in respect of foreign sales. Prospects arc

now more favourable, as Japanese competition is

much less keen than it was before the war. Owing
to the high exchange value of the yen the Trust

has been able to capture the Indian market, and in

Australia racial feeling has told against tho

Japanese. The Trust anticipates that by April

its stocks will have fallen to a normal level.

The liquidation is announced of the well-known
oil-mill and soap works Malmo Oljeslagcri and Hap-
pachs Sapfabriks A.-B., Malmo, and at the same
time the formation of a new oompany bearing the

same title with a capital of 1’5 itiillinn kr. The
Barnangens Kemiska Fabriker in Stockholm and
Hndiksvall has also failed, but work is to be con-

tinued. The projected absorption by Lever Bros.,

Ltd. of various Swedish soap factories may be re-

garded as definitely abandoned, but the formation

of a combine within the country which will com-
mand about 90 per cent, of the entire production

will be shortly effected. Companies producing
superphosphate, paper, sulphite pulp, and iron ore

have announced a partial or total suspension of

operations. Unemployment is greater than during
the early part of last year.

—

(Chem. Ind., Mar. 18,

Apr. 11, 1921.)

The Soap Industry in Argentina.—In 1910 there were
200 soap factories in Argentina, having a total

capital of £219,214, with an output valued at
£6b2,860, and utilising imported raw materials
worth £114,789. Since then the demand for soap

has increased, production has risen, and imports-
tions have declined from 1795 metric tons in I913 to

1371 t. in 1919. Hard yellow soaps are mainly pr„,
duced as they are in neatest demand, but their
quality is poor. With the exception of animal fats

all the raw materials are imported. In 1919 the
United States supplied nearly all the rosin, nearly

one-fifth of the soda ash, over 70 per cent, of the
caustic soda, and about 5 per cent, (rf the sodium
silicate. American silicate of soda has been criti-

cised on grounds of quality and price, and the
European product is preferred. The total import.!,

tions in 1919 were:—Biosin, 15,503 metric tons'

eoda ash, 3459 t.
;
sodium carbonate, 1570 t.

; 8olvay

soda, 5878 t.
;
caustic soda, 6543 t.

;
and sodimii

silicate, 4512 t. There is a steady demand for coco-

nut and palm oils, perfumes, and colouring matters

—{U.S. Com. Eep., Feb. 18, 1921.)

The Phosphate Industry in Curacao.—According to

l)e Telegraaf of March 8, the position of plmsplmte

milling in Curacao is favourable, despite the emi-

gration of a number of miners to Cuba. During

1920 64,969 tons was exported, distributed as

follows: —Sweden, 28,505 metric t.
; Genmanv,

15,758 t.; Holland, 10,566 t.; Spain, 2946 t,;

England, 2113 t.; and Norway, 508 t. Exports

during previous years were :—1915, 31,308 t.
; 1916,

14,468 t.; 1917, 3582 t.; 1918, nil; and 1911),

19052 t.-iOfUcial.)

REVIEWS.

Api'Lication of Dyestuffs to Textiles, PArKH,

LFsATher and Other Materials. By J. Meb-

HITT M.\tthews. Bp, vi.H-768. York:

John \\’iley and tSVns, Inc.; London: Chupmui
and Hall, Lid. 1920.) Brice 10 dollars,

Eiiglisli readers have had abundant opportunity

during recent years of becoming familiar with

American publications on technical subjects, and

will find that the preeeiit volume displays most of

the points of excellence which they have learned to

expect. The book is admirably bound, printed, and

illustrated, but the text does not approach die

standard of those English works on. tho subject

with which it challenges comparison. The major

portion of the work deals with textiles and includes

sections on the chemistry of the textile fibres and

the processes of scouring, bleaching and the like,

as well as of dyeing. The treatment of theso sub

jects IS such as to form a suitable grounihvork of

instruction for pupils in technical schools.

chapter concludes with an account of experiments

which are very well devised for illustrating and

impressing on the minds of students the points

dealt with in the earlier part of the chapter, and

the whole collection of experiments would form an

admirable laboratory guide in the study of the

subject. The arrangement of subjects in the tesS

is such as to involve frequent repetition of tbj

same statements, although with a different lay-out

of the subject matter considerable space could have

been saved. The details of works practice and the

special precautions to be taken in work on a luvp

scale are very inadequately treated. This is

more to be regretted because the book contains

more numerous and excellent illustrations o

machinery than the writer remembers having seeQ

in a work on this subject. These illustrations,

however, are for the most part not referred to
j

the text, and many of them are quite outsme t

scope of the work. Regarded -as a text-book

students, the book appears to be rather too dog

matic and too little suggestive and stimulating
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tliouoht. The author is disposed to give explana-

tions’ which strike one as merely facile. Such ex-

nlanations may have some value as mnemonics, but

it is doubtful if they are calculated to encourage

n scientific habit of mind or lead to a sound know-

ledge of the subject. The treatment of such sub-

iects as the application of sulphur colours and of

mordant dyes on silk leaves a general impreasion

that the dyeing industry in America has not

reachi BO advanced a stage as in this country.

The book contains some useful summaries of the

Epoeial properties of dyestuffs, and much informa-

tion which can be found elsewhere only in a

scattered form is here collected together very con-

veniently for reference. There i.s a copious hihlio-

conclusion, this book can lie recommended as

a useful addition to technical libraries on account

of its excellent illustrations and summaries as well

as for the admirably devised series of illustrative

experiments.
Bf.njamk LEEOir.

Water Pueification Pi.ants and their Operation.
By Miiton F. Stein. Huond edition. Pp. 270.

(New York: John Wiley and Sons, Inc.;

London,: Chapman and Unit, Ltd. IfllO.)

Price 16-1. 6d. net.

The second edition of this book has recently

appeared, and contains new chapters on bacterio-

logical tests for water and their interpretation.

The fact that the book deals .Tlinost oxelusivcly

with American waterworks, where the problems to

he faced are to a great extent different from our
own, very coneider.sbly curtails its usefulness in

this country, and the further fact that the chapters
on chemical and bacteriological tests and their

interpretation nre written by an engineer for non-

technical men is also a decided disadvantage. It

certainly does not seem wise that the chemical and
bacteriological tests of such an important com-
modity as drinking water should be entrusted to

anyone but a trained chemist or bacteriologist,

and only a sanitarian should have the duty of inter-

preting them. The risk involved is too great; an
error in carrying out the tests or a faulty inter-

pretation of the results might open the way to
very considerable trouble. Apart from this general
principle, the author’s treatment of this part of

the subject leaves much to be desired. No mention
is made in the chemical tests of any test for organic
impurity such .ts free and albuminoid ammonia, or
oxygen absorbed from permanganate, which are still

insisted on by English sanitarians, and which are
undoubtedly of great value when properly inter-

preted. The bacteriological tests given are also

somewhat crude, although, as in the chapter on
chemical tests, elaborate details are given of the
apparatus required. The teste consist of the gelatin
and agar counts and the litmus-lactose-agar, and
lactose-broth tests for intestinal microbes. The
latter tests would include many non-intestinal
microbes, and to this extent err on the side of
safety, but to the scientific mind something more
exact would be preferable. A word may here be
said on the difference between English and .Ameri-
can standards. The Americahe seem to be content
with a standard based on percentage reduction,
whilst in this country an absolute standard is

generally insisted upon. Thus, if the raw water
contained, say, S. coH in 0*001 c.c., and in the
finally purified effluent this was reduced to a posi-
tive result with 1 c.c., they would cal! this a 99*9%
reduction and be satisfi^ with it, but in this
country wo are not completely satisfied with send-
ing water into consumption even with B. coli in
100 c.c.

This review has dealt chiefly with the chemical
and bacteriological parts of the book, as they would
seem to be those of most interest to members of
the Society of Chemical Industry, and to that ex-
tent is adverse criticism : but much of the book is

excellent.

Following an introductory chapter on sources of
supply, a long chapter is devoted to detailed
engineering descriptions of typical plants in the
United States, covering all methods of purification.
After the chapters on diemical and bacteriological
tests, coagulation and sterilisation are carefully
dealt with. The theory of coagulation and the
chemical reactions of the coagulants are discussed,
and numerous plants for the addition of chemicals
are flcscril)ed. Then follow interesting chapters on
water-softening, .setliracnlation, filtration, and
general operation, and some graphic charts for cal-

culating quantities of coagulants, etc. required
under diverse conditions. These, by the way, are
drawn for U.S. gallons, which are smaller than the
imperial gallon.

The book concludes with appendices dealing with
the analysis of coagulants, instructions for making
standard solutiens, and specifications for certain
chemicals. It is profusely illustrated with sketches,

photographs and working drawings, and is written
in a clear and reailnhlo .style.

D. B. Byles.

Bubber, Resins, Paints .and Varnishes. By R. 8.

Morrell and A. de AVaele. /adustrial Chem-
islry Series, aUted by S. Rideal. Bp. a;ii-!-236,

with 33 figures in the text. {London: Bailliere,

Tindall and Cox. 1921.) Price 125. 6d. net.

This is yet another of the voluminous stream of

recently published books belonging to what one is

tempted to cla/>sify as the Science-in-a-Hiirry
”

type; books which, unfortunately, bear the obvious

marks of hasty compilation and of lack of the care

which is to be expected in scientific text-books.

Tlie first part of this book deals with rubber,

and occupies only 34 pages. Even allowing for

unavoidable defects due to the extreme brevity of

this section, one is compelled to state that it is

lacking in accuracy and that the information given

is not so well selected or arranged as it might

have been. Considering the great importance of

rubber both from the scientific and technical points

of view, it is perfectly obvious that nothing ade-

quate could have been written in so small a space,

and that this subject should have been given a

volume to itself. The remaining sections of the

book dealing with drying-oils, resins and pitches,

pigment-s and paints (including linoleum), and
vaniislies, are more satisfactory, though at times

lacking in discrimination of the relative import-

ance of the different subjects dealt with. Thus, it

is difficult to understand why, in an elementary

industrial handbook, more than six pages are de-

voted to the atialysis of varnish (a complex subject

which is obviously dangerous ground to the student),

whereas less than three pages are given to the

analysis of oils, ami paint-anaij'sis does not appear

to be even mentioned.

This volume, in common with others of the series,

is apparently intended largely for the advanced

student, ajid it will certainly be of some value to

readers requiring to obtain with a minimum ex-

penditure of time and labour a general idea of the

subjects dealt with. It is, perhaps, open to dis-

cussion whether such books are not somewhat

dangerous to the student, as being calculated to

lead him to accept short-cuts and easy paths to

knowledge Avhen he ought to be learning how to

consult standard boohs and original papers. One
must, however, admit that the authors have made
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some allowance for this in giving I' abort but use

ful bibliography of the subjects and fairly frequent

references to journals, etc.

The reading of this book (particularly the first

part) brings to notice a too-frequent fault in

chemical and technical literature, i.e., the mis-

quotation and mis-spelling of b^anioal names;
there is no more excuse for these faults than there

is for errors in chemical formulse. Authors and
publishers would do well to attempt to obtain

accuracy in botanical nomenclature.

Russell G. Pellt.

JounNAL or iKDiAv Industries and Labour. Pol. I.,

Part 1. Fehruary, 1921. (Calcutta: Superin-

tendent, Government Printing, India. 1921.)

Price its. 1-8 per pari, or Jls.4-8 per volume oj

4 parts.

The publication by the Government of India of a

new journal devoted to Indian industries .and labour

is further evidence of the incrcasetl attention which

industrial development is now receiving in that

country. In a “ Foreword,” Sir Thomas Holland
explains that the Journal has been established to

function as a bond of union between those respon-

sible for the machinery of development in the

different provinces of India in which policy and
natural resources may also be different. At the

same time it is also intended to act aa “ a tnedium

for communicating to a wider public, within and
outside India, informi.itinn that will assist private

enterprise.”

. To the number under review Sir C. E. lew con-

tributes a particularly interesting article on
" Possibilities of Industrial Development in the

Central Provinces and Berar.” Although chiefly

concerned with the future outlook for these terri-

tories, many of the difficulties and problems dealt

with may be taken as affecting the industrial

development of India in general. Mr. B. M. Das,

writing on “Researches in Tanning and the Cal-

cutta Research Tannery," describes the organis.a-

tion and objects of an institution which should do
much to place this industry, of so great importance

to India, on a sound scientific basis. Dr. J. Coggin
Brown’s “Trade Notes on Bauxite," whilst appli-

cable more particularly to Indian conditions, are

also of general value. Mr. S. T. Gadre doscrilx^s the

results of an investigation on “ Clove Oil from
dove Stems,” and discusses the possibility of carry-

ing out the process of extraction on a commercial
scale in India. An article by Capt. G. N. Frankau
on “The Gilt Wire and Tinsel Industry at Bur-
hanpur ” affords an illustration of an old industry,

by no means the only example in India, W'bich has
fallen into decay chiefly through the antipathy of

the worker to adopt machinery and modern
methods and thus meet European competition.

Papers dealing with “ Welfare Work in Bomh.ay
Cotton Mills,” “ Trade Disputes in Bengal,” and
“ Industrial Education in Madras Presidency ” arc

all of interest as serving to show that the develop-

ment of industry in the East has given rise to

problems similar to those which are still occupying
the attention of the Western world. The Journal
also contains a useful summary of Industrial In-

telligence from the various districts and some Mis-
cellaneous Notes.
In addition to the Journal, the Government of

India announce the publication of Bulletins of

Indian Industries and Labour, uniform in size with
the Journal, and intended to deal with specialised

subjects in mono^aph form.
It may be confidently predicted that if the high

standard set by the first number of this .lournal is

maintained, the objects of its publication as set out
therein will he fully achieved.

A. Bulk.

A. WYNTER BLTTH.
Alexander Wynter Blyth was educated at King’s

College, London, and practised as a physician
for a few years in Worcester before he became
Medical Officer of Health and Public Analyst for the
County of Devon. From Deyonehire he cam<‘ to
London and filled a similar position to Bie Borough
dS St. Marylebone. Associated for many years wift
the Sahit^ Institute, he served on its Council
was chairman of its judges, and latterly hon,

registrar. A past^resid^t of the Society ot

Medical Officers of Health, he was for some yc,2rs

editor of “ Public Health,” and had much to 4
with the foundation of that journal. He con-

tributed papers on sanitary science, law (ho wag

also a barrister-at-law), ‘and the chemistry of foods

and drugs to the learned societiea, and was the

author ot two well-known hooks, “Foods; their

Composition and Analysis,” and “ Poisons, their

Effect and Detection.”
Wynter Blyth died on April 1 last in his seventy,

seventh year.

PUBUCATIONS RECEIVED.

Technical Records or Explosives Scmi,
1916—1918. No. 1, Denitration of Spe-xt

Acids. Ministry of Munitions and Depart,

meat of Scientific and Industrial Beseanh.
iMndon: 11.M. Stationery Office. ]S)2(),)

'rice 12». 6d.

Rel.atitity and the Electron Theory. By E.

Cunningham. Second edition. Monogrnphs
on Physics, edited by Sir J. J. Thomson niui

Prof. F. Horton. Pp. 148. (London: Lonrj-

mans. Green and Co. 1921.) Price 10s. 6J.

Thermodynamics and Chemistry. By F. H. Me-

Dougall. Pp. 391. (New York: John ll'i/fi/

onci Sons, Ine.; London: Chopnum and Hafj,

Ltd. 1921.) Price 3ds.

The Formation op Colloids. By The SvEDBiac,
Monographs on the Physics and Chemistry 0/

Colloids. Pp. 127. (London: J. and .4,

Churchill. 1921.) Price 7s. Od.

Critical Microscopy. By A. C. Coles. Pp. 10(1.

(London: J. and A. CInirc.hiU. 1921.) Prief

7s. Gd.

S.and-Lijie and OTHER CONCRETE Bhicks. By H.

O. Weller. Building Besearch Board, Spetki
Bepnrt No. 1. Department of Scientific and

I ndiistriiil Besearch. (London: H.M. Stationery

Office. 1921.) Price 3d.

The Winning, Preparation, and Use of Peat in

Ireland. Reports and Other Docuaiems
Fuel Besearch Board. Department of Scientific

and Industrial Besearch, (London: II.N-

Stationery Office. 1921.) Price 3s. net.

Publications of the United States Geological
Survey. Department of the Interior, (ll'iisli-

inglon: Government Printing Office. 1921.): —
Tungsten in 1918. By F. L. Hess.
S.ALT, Bromine, and Calcium Chloride in 1910.

By H. Insley.

Mica in 1919. By H. Insley.

Cn.AL IN 1918. Part B. Distribution and I'on-

sumption. By 0. E. Lesher.

Anai.ytische Chemie. By Dr. Th. Dorino. ll’is'-

ensctraftliche Forschungsberichte, Naturu'issen-

schaftliehe Beike, edited by R. E. Liesko.ang-

Pp. 97. (Dresden and Leipzig: Theodor St fie-

kopff. 1921.) Price 3s. 5d.
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POST-GRADUATE TRAINING IN
INDUSTRIAL CHEMISTRY. *

FRANCIS H. CARR.

In recent discussions concerning the training of

chemical students for industry there is to he traced

a unanimity of opinion as to the need of modifying

or extending existing courses of instruction, at

least so far as concerns the education of certain

classes of chemists required in the industries,

especially the fine chemical industries. Notwith-
standing this, it seems that too little is being done

to bring about the necessary changes. The difficulty

of finding the money required for equipment and
endowment is illustrated in the ease of the Depart-

ment of Chemical Technology of the Imperial Col-

lege of Science and Technology. In my humble
opinion this college needs an expenditure of several

hundred thousand pounds in order that the Depart-
ment may properly fulfil its great national pur-

pose. The difficulty of getting money docs not

lessen the need of it, but imposes upon those in

whom the war has awakened the full realisation of

our shortcomings the serious duty of explaining our
needs.

A strong alliance between the universities and the

industries is now regarded by all as advan-
tageous to both. The industries have in the past
undervalued the importance of the part which the
universities play in the fulfilment of the national
purpose, by aiding the development and progress

of industry. The universities depend largely upon
the demand for training created by industry, and a
little thought must convince all that even the pur-
suit of pure research must ultimately depend upon
the value of its results to the physical, mental or
moral well-being of humanity. On the other hand,
the future development of industry lies with the
trained and select^ men from the university, and
in the special case of the chemical industry, much
defends upon the work done by the university in
giving the right direction to science students, and
providing the right training for each type.

If a discussion becomes discursive, it is apt to
prove barren; I will make, therefore, a few hypo-
thetical assumptions and rule these out of the dis-

cussion. The first of these assumptions relates
lo the curriculum for graduation in science;
although I would like to see this modified in minor
details, let us assume for the moment that it con-
stitutes the desired foundation for those taking
up a career in chemical technology. Secondly, let

U3 assume that a three years' course with chemistry
.18 the principal subject docs not qualify a man in

technical chemistry. It is regrettable that there
should be a general feeling abroad, ospeci.iJl.v

among parents, that graduation, which normally
occurs in the third year, implies fitness for practice.
A student has to work hard enough in all conscience
during his three years in order to merit a first-

class B.Sc., without spending any time upon the
cognate subjects required to qualify him as a
technical chemist. It becomes, therefore, a question
of post-graduate training. Do we need the colleges
to undertake this?
There are those who hold that since some firms

are willing and able, and indeed prefer, to train
their own men, there is consequently no need for
intra-mnral training in chemical technology. My
^®®^ont upon this is that there are only a few firms
fitted to undertake this work, and these few cer-
tainly are not willing to train men for the many
other firms who cannot undertake to do so; and

-*,,^apCT read hetore the Old Students' Aeeoclatlon of the Itoyal
loiicge of Bdence. leh. 8. W21.

it is these unfitted firms which offer the greatest
scope to the young technical chemist. The number
of young chemists who are fortunate enough to gain
admission to the works in which good training may
be found is insufficient for a rapidly-developing
industry, and even these men would gain much by
attending a properly constituted course prior to the
works training referred to. It is not aU, or even
most, of the chemists employed iu works who neeii
a special technological training, and only a small
proportion of those who adopt chemistry as a career
have the real instincts of the chemical technologist.
Chemists not possessing this instinct may excel
as workers in one or other of the works’ labora-
tories, whether it be in that concerned with
process-control, research or analysis. The technical
chemist needs other qualities, such as ability to
give directions when a reaction takes a course

I

different from that expected, ability to accumulate

I

experience of practical detail, to make yields higher
! and higher, to reduce the cost of labour more and

I

more, and carefully to harvest from daily observa-
: tion all those deductions which become summarised

i

in a perfected process. Such power of controlling

I

complicated and delicate processes, not merely con-

i
ecientiously, but with intelligence and initiative, of

1 observing closely and appreciating what in a mass

j

of observed details is of practical importance,
demands qualities of mind which are different from,
though not incompatible with, those of the research
chemist, although both types usually excel in the
laboratory. These qualities are inbred, you will

tell me, and arc not produced by education. True
enough

;
but the development of these qualities may

be enormously helped by a training in certain sub-

jects not gained during a three-years’ course,

or during the longest sojourn in a research labora-

tory. The industrial chemist may have the research

instinct, and he will not need to starve it, but his

hunger after new knowledge for its own sake must
not prevent him from giving his interest and great

enthusiasm to minute questions of economy, to the

choice of the cheapest materials, to labour-saving

devices, thermodynamic considerations, questions of

fuel economy, and so forth. Such work demands
not merely a type of ability as specialised as that

of the research chemist, but, above all, a specialised

type of training which it is our business now to

consider.

In speaking of the technical or industrial chemist,

I have in mind, perhaps, a more particular type of

man than the actual expression implies, namely,

the person who gets to grips with the actual chemi-

cal or industrial process carried out on the large

scale; in this country the heavy chemical and metal-

lurgical industries, as well as those concerned with

the production of fats, oils, soaps, starch, sugar,

tanning, etc., have on the whole been moderately

well developed, and have in many respects even

excelled. In the synthetic organic chemical indus-

tries, on the other hand, the elaboration of

residuals, the manufacture of intermediates, dyes,

photographic chemicals, drugs and the like, have

not, prior to the war, succeeded, and we have been

outstripped by foreign competitors. I think we
may find in this distinction some indication as to

the line we should pur.sue in education in order to

remedy the hitter condition. In the organic chemi-

cal industries there is a great diversity of operations

involving expert knowledge; frequently the demand
for the product concerned is on such a scale that

its manufacture cannot he carried on continuously

all the year round, so that the diversity of functions

required for individual manufactures—much more
complicated than in the case of the first-mentioned

class of substances—is still further extended by the

making cf now one comjmund and now quite a

different one. The operations require a very dose



ms lOPEW. tM»y w, 1921,

attention to details, and quite small variations of

conditions may entail great reduction of yield and
result in financial losses. Now, those reeponsiUe

for the supervision of such work must not only ho
skilled, but highly educated men of a particular

type who, when produced in this country, hitherto

have been self-trained and not the direct product
of the university ; but I suggest that it is not only
possible, but of urgent importance that we should
give a suitable training for this purpose. It is true
that the right men are few, and it therefore takes

a big net to catch them. It would surely be of

immense advantage if students admitted to any
such post-graduate course in a college were
graduates widely drawn from the various universi-

ties of the country. Such moving about might with
great advantage be encouraged more than it ia.

Chemists in the heavier industries referred to

above can in a large measure carry on their work
from the laboratory and the office, giving instruc-

tions to the foreman whose rule-of-tnumh knowledge
constitues a very real bulwark, but in the manufac-
ture of fine chemicals processes need to be directed

by a chemist on the spot. This chemist must he a
man who inspires confidence, and can act with
courage born of conviction. A man who not only

knows, but who knows that he knows, and, above
all, a man willing to don overalls and to dignify his

works and liimself by practical co-operation on the

plant.

If you will take the view that for such positions

men can, by training, herome better fitted for the

work earlier in life, what is the nature of the train-

ing r^uiredf A sound fundamental knowledge of

chemistry, physics and mathematics is a condition

of graduation
;
super-added to this must be a not

inconsiderable training in engineering, machine
construction and machine drawing; together with

knowledge of fuel economy, chemical kinetics,

thermochemistry and electrochemistry, works
management, costing and accountancy, and chemi-

cal economics. By the last-mentioned, I mean a

study of the efficiency of established processes, c.p.,

alkali, acid and explosives manxifacture, and
nitrogen fixation from a point of view well illus-

trate in the Government publications relating to

the achievements in war factories during the war.

The historical review of these processes would con-

stitute an admirable basis for a course of study.

These may be treated as classroom subjects, but

they cannot lie effectively studied without very

special practical training in a technical-chemical

laboratory. Such a laboratory would preferably be

nothing less than a manufacturing undertaking,

but it would not deal with specific manufactures,

such as sulphuric acid or soap or brewing or dyeing,

as these may be regarded as the function of trade

schools which are able to undertake useful teaching

of a different kind.

I wish particularly to emphasise the point that

there are special underlying principles relating to

the application of chemical science to manufacture

which can be taught and be of excellent educational

value. It may be argued that a one-year’s curricu-

lum ia all that is absolutely essential, but to this I

am not personally inclined to agree; however, the

courses might conceivably be so arranged as to leave

the way open for some students to break off at the

end of the first year, while others spend a second

year at laboratory work. I believe, however, that a

second year would prove of inestimable value and

be readily adopted by students.

ti addition to the general classroom subjects

referred to, I would make provision for oours^ of

lectures and reading on groups of chemical subjects

somewhat as follows :—
. ,

(1) Dyestuffs, synthetic drugs, essential oils,

sugars, alkaloids, biochemistry;
^

p2) Coal tar, petroleum, fatty oils, alkali, and
acid

;

(3) Colloid chemistry, rubber, tanning, cellulose •

students being expectM to t#ke at least one of these
courses.

The success of all attempts to teach chemical
technology will depend, however, chiefly upon the
opportunity to put knqwl^ge into practice in the
laboratory, to develop initiative, resource, and self,

reliance in dealing wi^ processes, and in trans.

lating laboratory experiments to works-seal# manu-
facture. Often does it happen that a chemist be-

lieves a foreman’s method to be capable of improve-

ment, yet he has not the varied experience which
will justify him in interference, and thus his initia-

tive is discouraged and suppressed. It must be re-

membered that the majority of foremen secretly

resent improvements introduced by another, and

will even resort to trickery to render unsuccessful

any modification of process suggested by a chemist.

Now, manufacture cannot well be carried on ia

the laboratory unless the goods manufactured are

going to be made use of in one way or another.

There are both psychological and practical reasons

for this. Materials must be used, and the cost of

them, unless the finished product be sold, is a serious

deterrent to free experiment; further, a student i.s

not satisfied to expend care on producing a sub
stance which will be wasted and will not come

before the tribunal of public criticism; nor would

it be good for him if he could be induced to work

regardless of these factors.

The scheme advocated consequently involves the

formation of a technological teaching laboratory of

a new type, one which would a miniature manu-

facturing establishment associated with a college

providing the necessary lectures and class-room in-

struction.

In addition to chemical manufacture, technical-

scale experiments extending the results of investi-

gations in research institutions or elsewhere might

well be undertaken
;
one would expect that there

are enough small demands for compounds not sup-

plied in the ordinary way of trade, as well as for

these technical scale experiments, to keep such a

college laboratory perpetually engaged in useful

work. The compounds manufactured would in-

clude such of the less common compounds of rare

application as the manufacturer will not bo troubled

to supply, because the demand is too small arid

irregular. This manufacturing - laboratory would

need a permanent staff of experienced men who

would act as demonstrators and take a personal part

in the practical work. The laboratory would need

to be run under conditions of strict and complete

business organisation and discipline, with long

hours of attendance.' Powers practically equivalent

to that of dismissal would be entrusted to those

in control, and no atuderit would be permitted to

proceed from one stage in his course to another

without having qualifi^ in the earlier one.

1. Structurally the laboratories would consist

preferably of a lofty shed about 27 ft. high, of steel

construction, well lit and ventilated, the steel being

arranged so that staging may be erected at 9 it.

and 18 ft. from the floor, in which technical^cale

plant can be rapidly erected. The sucoessful use

of this laboratory would in large measure depeno

upon the provision of standardised pans, covers,

columns, and stills, which can be rapidly fixed m

position, such engineering work being cliienj

carried out by students . ,

This laboratory might well contain a few speew

plants designed for typical manufactures suit-

able for determining efficiency on short runs, siicn.

for instanOSj as nitro-toluene, formaldehyde, pn?«-

gene, ammonia oxidation, benzoic and salicylic aci
,

the products from which would be utilised for la •

2. A large kitchen laboratory fitted with sn^

apparatus of 50 to 100 litres capacity, including

fvuieni nentrifucal filtration and evaporation piam,
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autoclaves, hydraulic press, and bo forth. This

building snould also preferably be a single storey

building, and contain a good laboratory for investi-

gations of a preliminary character.

3. The drawing office, library and administrative

offices, stores, and the analytical and physical

laboratories, each separate rooms, might be in-

cluded under one roof.

4. The workshops—wood and iron—foundry and

forge, and plumbing shop would constitute another
departmental group of buildings.

5. A power plant, generating steam, gas, and
electricity under conditions which enable a daily

computation to be made of the efficiency of each is

an essential adjunct. The steam, gas, and elec-

tricity would be distributed ‘to separate sections

under a scheme of meters to enable the various

operations to be accurately assessed with the con-

sumption.

Tlio fundamental object of the instruction would
be to introduce the cost quantity in relation to

power, heat, labour, cost of material, and yield of

product. The observance of these principles con-

cerns the chemical industry more especially than
any other, because in that industry costs may vary
orer an enormous range according to the care and
skill exercised. To assist the student in this atti-

tude I consider instruction in practical account-

ancy, costing, and stock-keeping to be of funda-
mental and first importance. The care, initiative,

and resource which need to be exercised, the prac-

tice in approaching problems on economic lines, and
the practical knowledge gained, combined would
constitute an admirable preparation for industrial
management in many spheres, by no means con-
fined to organic chemicals.

During the first year the student would attend
courses of instruction in physical and electro-

chemistry, construction, and design, chemical en-
gineering, and machine drawing. He w’ould also

receive practical instruction in the workshops,
power-house^ analytical laboratory, administrative
office, and m the use of special machinery and
plant. He would take his turn at stoking, engine
driving, plant erection, lead-burning, the making
of steam joints, and so forth.

Passing into the works laboratory, first-year

students would at first manufacture simple com-
pounds, and be given an opportunity of assisting
the operations of advanced students. These manu-
factures would need to be conducted under strict

discipline as regards both time spent and quanti-
tative results, and although from its nature the
Mork would not be on the full scale of ordinary
technical procedure, it would be carried out on a
sufficiently large scale to require manufacturing
apparatus as distinguished from that of the labora-
tory. During the first and second year the
student would become gradually familiar with the
construction and use of autoclaves, large reaction
vessels, vacuum pons, gas compressors, furnaces,
centrifuges, and filter presses, and would acquire
experience in handling difficult substances, in util-
ising catalysts, etc. He would also have experience
m designing special pieces of plant for particular
technical processes. The courses of lectures would
include steam-raising and power production, every
«tudent spending several weeks in the department
concern^ with the supply of steam and power to
the institution, and in a laboratory in which fuel,
fater and flue gases, etc. are analysed. Courses of
instruction in special manufactures, such as siil-

^ alkali, as already stated, would
probably find their places in the igirriculum;
arrangements might be made for students destined
lor particular industries to attend special courses

'“^rjiction given by men actually engaged in the
nau^ries in question—a proceeding which has
•ready been adopted in the evening classes of some
1 our technical colleges.

Further, it would be an invaluable adjunct to
such a college if arrangements could be made for
students to attend courses of practical instruction
in actual works. By careful arrangement this
might be done with such slight interference to the
business of the firms concerned during only a short
period in each year, that the opposition to receiving
such visitations would be satisfactorily met. Above
ail, it is essential that the staff of the college
should consist mainly of men of ripened works ex-
perience—not, be it understood, men (however able)
who have merely spent a period in the research or
analytical department of a works. Such men have
usually been regarded by our educational authori-
ties as men with works experience, when in point
of fact often they have little or no real claim to a
knowledge of chemical manufacture.
Aa regards the nature of the substances manu-

factured, the first-year students might be occupied
partly in making from the raw material simple
inorganic and organic substances; for instance,
potassium dichromate and permanganate, metallic
arsenic and tellurium, hydrogen peroxide, hydriodic
acid, ammonium persulphate, nitrations, sulphona-
tions and the like organic operations, and partly
in isolating and purifying tar pr(^ucts, sugars, and
natural vegetable products, such as theobromine
and caffeine.

In the second and succeeding years—for it may
safely be assumed that many students would remain
even longer than two years, and it should prove
ossible to pay them to do so—the students would
e occupied chiefly in carrying out large-scale tech-

nical research
;
they would be enabled to follow each

other’s processes, being present to watch critical
stages. The compounds manufactured would, in
general, be those which, w'hile not in common use,
are required for exceptional purposes, chiefly by
colleges and research laboratories. In order that
the scale may be a large one it would be necessary
to make of many substances much bigger quantities
than are likely to be required; these might remain
in storage for many years, and only gradually
would a complete list of substances in demand be
accumulated.
One claim for this scheme is that, besides afford-

ing a really practical training, it would maintain
and impart by means of actual manufacture and
sales a standard of industrial efficiency almost im-
possible of attainment without this incentive. It

would also have the practical value of supplying
many chemicals for which we were formerly de-
pendent upon (Jermany. Nor need we fear that
such a scheme would give serious offence in com-
mercial quarters, for the monetary value of business

in the manufacture of fine chemicals of this type is

of no great account, and it W'ould not be difficult

to avoid jealousies by confining the manufacture to

those substances which manufacturers of fine

chemicals do not wish to produce, and by rigorously

adhering to a scheme of distribution through exist-

ing trade channels. If a manufacturer should com-
plain that he is subjected to unfair competition

through the production of a certain chemical by an
endowed and privileged institution, the reply is

simple ; Let him produce a supply or the substance

of adequate purity, and it may be assumed that the
college of my conception w'ould leave it to him.

Incidentally, the college would prove of great ad-
vantage to research workers, who would have here
facilities for procuring the compounds with w’hich

their investigation commences, instead of spending
much of their valuable time in repeating tedious
preparations on a small scaJe. This single beneflit,

increasing as it would the effectiveness of research
workers, ivould react favourably on the industry as

a whole.

It may he objected that the student cannot
lengthen his course at college by a further period of

two years. A medical student does not become
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qualified in less than five years. Why should a

chemical technologist expect to do so? 1 venture

to think he would have to apply himself jimt as

strenuously to achieve what is required of him in

the time. The two years would be spent much more

effectively from the point of view of increasing the

student’s monetary value than any other two years

of his education, and so far as many are concerned,

more profitably than if spent on research.

As to the financial aspect of the scheme, it may
be agreed that as manufacturers would gain much
they should he looked to for assistance. With
chemical industry threatened as it is at this moment,
one hardly dare look for much help in this quarter

;

neverthelese, one might confidently expect that

when successfully established the fine chemical in-

dustry would afford a substantial contribution

towards the maintenance, but the equipment must

be costly and the buildings substantial. Surely for

this we must look to the Governmentj whose duty it

is to direct our educational organisation with a

greater bias to practical ends. Enough to build

and endow such a college many times over would

have been saved during the war from the vast ex-

penditure on chemical war factories had we had the

foresight to establish the fine chemical industries

here previously, and a dozen students from a college

such as that which I have endeavoured to conjure

to your minds might have saved millions. But

these millions will only be truly lost if, failing to

learn the lessons of the war, we allow our fine

chemical industry to slide back to the condition in

W'hich it was when war commenced. We escaped

disaster once
;
be sure we should not so escape

again.

A BELGIAN BUREAU OF CHEMICAL
STANDARDS *

Scientific and Technical Importance of Very Pnre
Chemical Substances ,—It is well known that the

purity of materials plays an important and often

an indispensable part in many brpehra of science

and tedinology. Thus the individuality of many
chemical types can only be established by pre-

paring very pure elements, and such work

has lead to the discovery of numerous elements

(e.g., rare-earth elements, rare atmospheric

gases) and of entirely new classes of compound
(thiophen an impurity in benzene). Certain

physical properties can only be determined by

employing pure substances (super-conductivity

of metals in liquid helium), and others arc in-

separably associated with the presence of certain

definite impurities (phosphorescence). The progreM

of stoichiometry depends above all on the investi-

gation of the constants of chemically pure sub-

stances. In metrolopy there is a tendency to replace

the use of standardised instruments (metre scale,

standard thermometer, etc.) by the adoption of

selected constants of weU-defined substances. The

use of very pure products has also become equally

indispensable in technical work, for example, for

analytical reagents and the fundamental constants

of alcoholometry (density of absolute alcohol)

;

electrolytic copper
;
pure gases in large-scale cata-

lytic processes; and in biology and medicine, the

use of very pure chloroform as an anaesthetic, and of

very pure sugars for certain bacteriological cultures.

Sow can they be obtained!—Both chemists and

physicists are often held up in their work by diffi.

culties in obtaining specimens of very pnjj

materials essential to their investigations. Except

in special cases, sufficiently pure substances cannot

be purchased, whilst those obtainable have to be

purified and their purity retablished. But the

purification of small quantities of substances
is

often very di&ult and the criteria of purity are

not sufficiently sensitive; the preparation of larger

quantities would save much trouble, e.g., in the case

of mixtures of isomers or homologues. All physical

chemists know, for example, the great amount ot

work entailed by every worker having to prepare

such a substance as pure normal pentane. The war,

finally^ has much increased these difficulties by

diminishing the availability of materials required

in the preparation of pure substances.

Such considerations as these have been occupying

the minds of chemists in the United States and

Germany, even during the war, and have led them

to take steps to fill in the lofunm and thus make

their work easier, more expeditious and more

fruitful.

What has been done in the United States and in

Germany.—The Physikalisch-Technisches Reichsan-

stalt at Charlottenburg has undertaken to make

“ normal ” metals available to German chemists.

Research has shown that metals sold as “ pure ’’

frequently contain more than 1 per cent, impurity

that it is impossible to prepare on an industrial

scale, and without undue trouble, specimens con-

taining less than O’Ol per cent, impurity
;
and that

such substances—classed as grade 4+—suffice for the

determination of atomic weights. The Reichsan-

stalt has therefore initiated a series of researches

with the object of determining industrial processes

of purification and methods of analytical control.

Once these have been worked out, the preparation

is entrusted to an industrial firm under the control

of the Reichsanstalt, and the specimens are sold

with a guarantee of purity certified by it. Similar

arrangements have been made with regard to mer-

curous sulphate (for the Weston cell).

In the United States an analogous task has been

undertaken by the Bureau of Standards at Wash-

ington, which prepares and sells specimens of alloys

and minerals of known composition for analytical

control, pure metals for thermometric standards,

and certain organic compounds of which the method

of purification is minutely described :
naphthalene

and benzoic acid for calorimetric standards,

ammonium oxalate and dextrose for analytical

work, and cane sugar for polarimetry.

A raerican chemists, on their side, have created im

industry of pure organic products in order to w

independent of Germany. The Pfanstiehl Com-

pany, for example, specialises in hacterinlogical

sugai-s, and the Kodak Company either produces or

distributes gratuitously more than 750 organic

compounds. All these efforts are co-ordinated or

the National Research Council, and the work

already accomplished is very remarkable.

Plans of the Belgian Chemical Society

above examples have instigated the Sooiete

chimique de Belgique td undertake similar work o;

providing a collection of pure standard substances,

to be located partly in the University of Brussels.

At the conference of the International Union o

Pure and Applied Chemistry held in Rome (Jm.,

1920), the Belgian delegates MM. Lucion an

Swarts ^Wfeent^ a memoranduni by M. Crisnc

detailing the reasons for establishing such a col

• TitasbUon, slightly ahrldged, of a paper presented by
7. ’Rflunermans to the Sod^ Chunique de Beleique on January 30.

1021. and pahttibed in the Bnlletin de ta Socl^t^ Chlmlqne de

Belgktoe.YoI. 90.1021:

t The Kelchsanstalt prescribes five grades ofImpurity.as fol low'

Grade 1, eontalntng from 1 to 10% of impurity ;
grade

,,

0-1 to 1% : grade 3. from 0 01 to 0-1% ;
grade «, horn 0

0-01% : and grade 6, from 0 0001 to 0 001%.
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tion. In response, the conference decided to estab-

ILsh a Bureau of Cnemical Standards and to entrust

its organisation to Belgium. Already before tbe

nar the author had started a collection of pure
organic liquids, and thanks to the help of M.
Chavanne had received a pant from the Solvay

International Chemical Institute which enabled

to collect a number of organic products to serve as

starting material for the preparation of standards.

The programme has been sketched out as

follows :
—

(1) It is proposed gradually to extend the exist*

ing collection until it contains samples of every wcll-

detinod chemical product, but in the first place

efforts will be concentrated on, although not con*

fined to, the collection of pure organic liquids,

substances which are particularly diffmult to obtain

at the present time. The collection should therefore

contain representatives of typical organic sub*

stances which can be preserved in a state of purity

without too much difficulty. For this reason it is

not proposed to keep esters which are readily hydro-

lysed, but only the acids and alcohols from which

they are derived.

(2) It is intended to maintain a depot of standard
substances which have been prepared in the United
States, or in any country adhering to the Inter-

national Union, so that the results of the labours of

American chemists may be made available to their

colleagues in Europe.

(3) Small quantities of the standard substances

will be placed at the disposal of Belgian and foreign

scientists to save them the tedious work of re-puri-

fication. It will therefore be desirable tliat the
samples shall be made from single batches of

materials weighing several kilograms; and this will

inevitably lock up considerable capital.

(4) The Bureau will act as a centre of information
on all matters appertaining to pure products, rare
specimens, and the relevant literature.

How to help the Bureau.—{\) To-day more than
eA-er money is the nerve of action, and therefore all

who appreciate the importance of the work are
asked to aid in developing its financial resources.
Such an undertaking far exceeds the power of any
one man, but a relatively small endowment would
suffice for the institution of research scholarships
to enable the Bureau to obtain the necessary col-

laborators.

(2) Industrial firms will be free to make a substance
once the method of preparation has been definitely

established. The Bureau, content with its role of

pioneer, will then be able to turn its atlonliou to
new preparations. It is hoped that the example

by the Kodak Company in America will be fol-

lowed in Europe. Manufacturers, in their turn,
Avill be able to render great assistance by supplying
the nece^ary starting materials and raw products,
so reducing the amount of capital locked up in the
collection; in this way they w^ould encourage
scientific work of general interest.

(3) In conclusion, directors of laboratories can
greatly assist their colleagues by placing at the dis-
posal of the Bureau specimens of pure materials or
rare substances which they have made in the course

their work and which may be useful as standards,
if a director wished to retain the material himself,
he could make known to others, by means of the
Bureau, that his specimens were available; and ex-
changes could be effected that would be advan-
tageous to all concerned. For a similar reason
^cialists in this sphere are asked to keep the
Bureau informed of the progress of their work, in
order that it may be made known to all interested

the subject.

.
With tbe help of Belgian and foreign chemists it

js ho^d to carry out this programme of work
;
and

mr this the memory of Stas, that pioneer of chemical
standards, will act as a stimulus.

TURPENTINE IN THE UNITED
STATES.

A recent bulletin by P. P. Veitch and V. E.
Grotlisch (U.S. Dept. Agric., Bureau of Chem.
Bulletin No. 898. 1920) contains much useful in-
formation on the produtftion, marketing, and usee
of turpentine in America. About 75 per cent, of
the world’s supply of turpentine is produced in the
united States, chiefly from the southern longleaf
yelloAv pine (Pin-us palu8t7H.s)j but other species,
such as the Cuban or slash pine (P. caribcBa or
heterophylla)

f

the rosemary pine (a variety of the
loblolly pine P. taeda) and the ivestern yellow pine
(P. pojiderosa) are also tapped

;
most of the remain-

ing 2o per cent, is obtained in the south-western
coast regions of France from the maritime or
cluster pine (P. pinaster or 'tnaritinui). The rela-
tive production of turpentine in the various States
of America is approximately as follows;—Florida,
37 per cent.

;
Georgia, 19 per cent.

;
Louisiana, 15

per cent.; Alabama, 12 per cent.; Mississippi, 9
per cent.

; Texas, 7 per cent.
;
North and South

Carolina, Jess than 1 per cent. Formerly North
Carolina produced the bulk of the world’s supply of
turpentine. At present less than 10 per cent, of
the total is wood turpentine obtained from stumps
and deal or fallen timber by steam or destructive
distillation; this source of turpentine is becoming
more important.
The oleo-r^in is obtained by scarifying or ‘‘ chip-

ping ” the livipg trees. A V-shaped cut is made
about once a week immediately above the last cut,
thereby forming a “face,” down which the gum
exuding from the cut flows and collects in gal-
vanised iron or baked clay cups holding 1 to 2
quarts. The tapping season lasts from early spring
to late autumn, the oleo-reein being removed from
the cups about once a month and taken to the still

in barrels.

The distillation plant is simple and has not been
improv^ materially during the last 50 to 60 years;
it consists of a copper still of 500 to 1000 gallons
capacity, Avitli a still-head (generally removable)
connect to a large copper condensing-coil cooled
in water. From 7 to 14 barrels of oleo-resin go to
make a charge, depending on the size of the still

and the nature of the oleo-resin.

The oleo-resin contains some water, and the dis-

tillate at the commencement consists of about 45 per
cent, of turpentine and 55 per cent, of water.
tVbcii most of the water originally present has
passed over, as shown by a decrease of the water
contained in the distillate to about 30 per cent.,

and by the peculiar sound which is heard close to
the tail-pipe of the condenser coil, a small stream
of Avater is admitted to the still. The distillate is

collected in a barrel in which it separates from
water; it is desirable to cover the barrel to avoid
loss by evaporation. The yield of turpentine varies

from 16 to 22 per cent. The turpentine is mostly
shipped in wooden casks holding 50 to 53 U.S. gal-

lons (231 cb. in.). These barrels are treated intern-

ally with tAA'o coats of glue to prevent the turpen-
tine from penetrating the wood

;
steel drums are

used only to a slight extent, hut the larger prO'

ducers, especially in the more western States, em-
ploy tank-cars of 5 to 10 thousand gallons capacity.

On arrival at the primary markets each barrel or
tank-car is inspected, and the grade (colour), purity
and freedom from water, and volume of the turpen-
tine determined.
The total production in the U.S.A. for the 1919

season amounted to 366,000 casks (50 galls.) of tur-
pentine and 1,237,000 barrels (500 lb.) of rosin; dur-
ing 1920 up to August 1, 237,155 casks of turpentine
and 712,387 barrels of rosin were produced, tbe
estimated production for the rest of the season being
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233j876 casks of turpentine and 739,679 barrels of

™Th6 bulletin gives details of the market customs

prevailing in the U.S. turpentine trade, of the

methods employed in gauging barrels and tank-cars,

together with references to the laws governing the

sale of turpentine in various States, and also quotes

the specifications recommended for turpentine by
the U.S. Inter-departmental Committee on Paint

Specification Standardisation (Oct., 1919), with full

details of the methods of sampling and analysis.

SOCIETY OF CHEMICAL INDUSTRY.

ANNUAL MEETING, 1921.

Accommodation on the s.s, “ Melita”

Members and their friends who intend proceed-

ing to Canada for the meeting, and who have de-

cided to travel with the President and his party on

the *‘Melita” (not the Megantic,” as inadver-

tently stated in the last issue), are requested to

secure their hertha with the least possible delay.

The offices of the C.P.O.S. are : Pierhead, Liver-

pool
j 62^, Charing Cross, Trafalgar Square,

S.W. 1; and 103, Leadenhall Street, E.C. 3; at any

one of which arrangements may be made.

Betum Sailings from Montreal.

For the information of those who desire to return

via Montreal, the following sailings of C.P.O.S.

steamers are given:—

Sept. 10. Empress of Britain

Sept. 16. Victorian

Sept. 20. Metasama .

.

Sept. 2S. MeUta
Sept. 24. Empress of France

^pt. 30. Mlnnedo&a .

.

First Class

Minimum
£ s.

61 10

51 10

Second Class
Minimum

£ 8.

31 10
30 0
32 10
82 10
31 10
32 10

Empress ’’ steamers sail from Quebec only, but

free railway tickets will be provided between

Montreal and Quebec. All other steamers carry
“ cabin ” class only from Montreal. Members and

their friends who wish to return home by one cf

these boats should communicate with the C.P.O.S.

before the end of June, and the company will

arrange for reserved accommodation.

Passport Eegiilations.

The following information regarding passport

regulations should be noted : P,issengers travelling

to the United States via Canada and passengers

proceeding to Canada via the United States must
obtain the U.S. consular visa on their passports

before they leave the United Kingdom. Passengers

who are not U.S. citizens must make personal appli-

cation for visa at the U.S. Consulate nearest their

place of residence. One photograph of each

passenger is required. Application should be made
not less than two weeks prior to the date of sailing.

Passengers travelling from the United Kingdom to

the U.S. via Canada cannot obtain the American

consular visa in Canada
;
it must he obtained in the

United Kingdom prior to sailing. Forma and full

information regarding procedure are obtainable at

the Canadian Pacific offices.

U.S. Head Tax .—As required by the U.S. Govern-

ment, all passengers (excepting U.S. citizens) pro-

ceeding to points in the United States must pay at

the time of booking the head tax of £2 Ss. per

person in addition to the ocean fare
;
children under

16 years of age accompanying their father or their

mother are exempt.

VISIT TO SHAWINIGAN.
Arrangements have been qiade to take the visiting

members of the Society to Shawinigan Falls ini.

mediately after the conclusion of the Annnal Meet-
ing. A special train is being provided for memlwrs
and "their friends, which will Imvo Montreal at

11.30 p.m. and arrive at Shawinigan Falls next

morning.

Shawinigan Falls owes its existence to the

splendid electric-power development; prior to 1898

it was a forest wilderness, hut the year following

the Shawinigan Water and Power Co. installed two
60(K) h.p. generators, which formed the nucleus of

the present development of the district, now
amounting to over 300,000 h.-p. It is estimated

that the district has a potential capacity of over a

million h.-p.; this power is the foundation of a

group of chemical industries which compare favour-

ably with any on the American continent using

over 130,000 h.-p.

The pioneer chemical industry to be established

was the Northern Aluminum Co., which started

operations about 1901 and now uses ten times as

many h.-p. as at that time. The principal raw

material—bauxite—^lias not yet been discovered

in Canada, but is imported from Arkansas. The

process followed is the well-known Hall method of

producing aluminium by direct current, using a

bath of alumina in fused cryolite. In addition to

manufacturing aluminium, the company also main-

tains a wiredrawing plant, and makes all the

aluminium wires and cables used in Canada.
Following closely on the heels of the Aluminum

Company, the Belgq-Canadian Pulp and Paper Go.

started operations in 1903. This undertaking owns

large timber areas on the St. Maurice River and its

branches, down the streams of which the logs are

floated to the mill. The company produces both

ground-wood .and chemical pulp, and in addition

makes over 90 tons of paper per day.

The Canada Carbide Co. was established in 19(i3,

the first installation being one small single-phase

electric furnace. From this small beginning it Ims

f
rown to such an extent that it now occupies some

ftecn acres of land, upon which have been erected

lime-kilns, buildings for storage, two main rooms

where the carbide is produced in furnaces ranging

from 3000 to 10,000 h.-p. The carbide is crushed,

sorted and packed in separate rooms, and there is

a small plant for manufacturing steel drums and

wooden crates for shipping.

The Canadian Electro-Products Co. came into

existence to supply the demand for acetone in

cordite manufacture during the war. Production

from calcium acetate obtained by wood distil-

lation piovod entirely inadequate and, at the re-

quest of the British Ministry of Munitions, the

Shawinigan company started investigating the

possibility of producing acetone synthetically from

acetylene. The experimental work was begun in

December, 1915, and after a half-year’s intensive

research by five Canadian chemists, construction

was commenced in May, 1916. By January, 1917,

the whole plant, covering fifteen acres, was com-

plete, and the first car of acetone shipped to Eng-

land. The working out of the process, of which the

steps are carbide^aoetylene^aoetaldehyde-^acetic

acM-**aceton€, involved the development on a large

scale of reactions hitherto only performed in the

laboratory and which presented difficult and un-

usual problems; and it is very much to the credit ot

those concerned that when the pUnt was doublecl

at the entry of the United States into the war onl'’

a few minor changes, were made in the design ana

arrangement of the equipment. The production ex-

ceeded 10,000 tons of acetic acid in 1918. Acetone

is not manufactured at the jiresept time; the pro-

cess is stopped at the acetic-acid stage, 99

cent, acetic acid being obtained in one distillation.
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plans am oow being made to produce acetic

anhydride, monochloracetic acid, aspirin, etc.

Xhe Canadian Aloxite Co., a subsidiary of the
Carborundum Co. of America, started about two
rears ago and is gradually increasing its operations,

so that in the near future it will utilise 20,000 h.-p.

The products are ferro-silicon and abrasives. •

The demand for electrodes for the electric

furnaces at Shawinigan Palls and Montreal led to

the formation of the Canadian Electrode Co., which
has a plant capable of meeting all the requirements

of the locality. Only car^n electrodes are now made.
Rarely can one find in so restricted an area so

many industries of which the life depends upon
chemical research.

M the guests. Dr. J. P. Longstaff that of Armstrong
College, and Dr. F. C. Garrett that of the hon.
local secretary and hou. treasurer. The chairman
gave the health of Prof. Bedson, who has been a
t(wer of strength to the Newcastle Section, and
who is shortly to retire from the chair of chemistry
at Armstrong College, after nearly 40 years’ ser-
vice.

ns me annual meeting which preceded the dinner,
the officers of the Section were re-elected, and the
following were elected members of the committee,
PPt of 18 nominations:—Messrs. P. £. Bowles,
W. Diamond, J. T. Dunn, F. C. Garrett, F. Hirsch,D W. Jones, H. Louis, H. Peile, A. Short, P. H.
Walker, and G. Weyman.

MEETING OF LEATHER CHEMISTS IN
NEW YORK.

A letter has been received from Mr. J. A. Wilson,
chairman of the Leather Chemistry Section of the
American Chemical Society, extending a very
]ordial invitation to the leather chemists of this
:ountry to attend the sectional meetings in New
fork City during the week beginning September 5,

1921. It is anticipated that some very important
lapcrs will be read which will mark the beginning
jf a new and vigorous development of the chemistry
ind microscopy of leather manufacture. Papers in
;ourso of preparation relate to the microscopy of

lide and leather at all stages of the process, the
iction of enzymes in bating, the chemistry of the
lannins, chrome and vegetable tanning, and vege-
:able tannin analysis. British chemi.sts are invited

:o contribute papers, and if they cannot attend the
meeting they arc asked to send them to Mr. Wilson
203, Juneau Avenue, New York) to reach him not
ater than August 6.

NEWS FROM THE SECTIONS.

NEWCASTLE.
-A dinner was given by members of the Section
m April 23, in the Central Station Hotel, in honour
)f the President of the Society. Dr, J. H. Paterson
jresided, and among those present were the Rt.
Ion. the Lord Mayor of Newcastle, Mr. A. E.
Boxford (chairman, N.E. Coast Institution of

?ngineers and Shipbuilders), Mr. G. Vardy (presi-
lent, British Foundrymens' Association), Dr. J. P.
jongstaff, Professors P. P. Bodsou, Henry Louis
ind W. N. Haworth, Dr. J. T. Dunn, and Mr. E.
Horley Fletcher.
Dr. Paterson, in proposing the toast of the

loeiety, coupled with the name of the President,
aid that they were all proud of the Society, which
ras one of the most influential societies in the
lountry, if not the largest numerically. Tliey were
iroud of the Society’s Journal, which was one of
he most advanced and best-arranged journals in
he world, and they wore also proud of their Presi-
lent, whose work was known and appreciated far
wyond the ranks of their own members. Sir
kVilliam Pope said that he was fully confident that
he future of the Society would be as glorious as it*

'ast. The criticisms that were occasionally heard
sally demonstrated that the Society was alive, and
hat progress was being made. He agreed with
he chairman that the Journal was one of the forc-
nost m the world. After alluding to the great part
'hich the Newcastle Section had played in the suc-
*ss of the Society, and to its distinguished past-
'residents, Sir William Pope spoke of the forth-
oming annual meeting in Canada, and appealed
^ the Section, and to all the other Sections, to

as many members as possible to take part in it.

Prof. p. Phillips Bedson proposed the health of
he Lord Mayor of Newcastle, Prof. H. Louis that

BIRMINGHAM.
The annual meeting waa held in the University

April 14, Dr. H. W. Brownsdon pre-

9
hanges to report in the list

of oracers of the Section, but the following were
clecteid to fill vacancies on the committee i—Messrs

li- Blenkarn, F. L. W. Bradford,
H. T. Pinnock, and W. C. Davis.
Dr. E. B. Maxted read a paper on “The Manu-

facture of Pure Hydrogen and the Catalytic Hydro-
genation of Oils.’’ In discussing the four methods
by which hydrogen is now usually prepared for use
in industrial catalytic processes, the author stated
that the electrolytic and the cyclic water-gas pro-
cesses gave sufficiently pure hydrogen for direct
use, but the gas obtained by the low-temperature
separation of the constituents of water gas and by
the catalytic water-gas process required to he
further purified from carbon luonoxide. The cyclic
water-gas method was particularly suitable for
manufacturing hydrogen for the hardening of oils.

Dr. Maxted then explained the origin of the small
amount of carbon monoxide occurring in the
hydrogen produced in the last-mentioned process,
and pointed out that the deposition of carbon,
which was the bete noire of this process, could he
easily prevented by varying the composition of the
gas used for reduction, viz., by using in place of
ordinary water gas a gas somewhat richer in carbon
dioxide, such as was obtained with a water-gas
producer constructed for operating at an abnormally
low temperature. In the hydrogenation of oils, it

appeared that traces of oxygen or nitrogen acted
principally as diluents, hut in certain other
catalytic reactions, traces of oxygen acted as an in-
liibitant, and it was then necessary to use water
for generating the steam which was as free as
possible from dissolved air. The modus operandi of
hydrogenation was then outlined, and this was fol-

lowed by remarks upon the nature and activity of
the nickel catalyst, the influence of temperature
and speed of reaction. In the hydrogenation of
ordinary commercial oils, it was the author’s prac-
tice to begin hardening at 120°—130° C. and to
allow the temperature to rise to a maximum of

about 160° C.

GLASGOW.
A paper on “ Tar Distillation ’’ was read by Mr.

W. A. Wnimsiey, of the Glasgow Corporation
Chemical AYorks, at a meeting held on March 22,
Mr. J. H. Young presiding.

Crude tar i.s difficult to distil when any ammonia
water remains in it; an actual charge of 30 tons
in a pot still requires 22 hours for the removal of
water and crude naphtha, and only 6 hours further
to complete the distillation to pitch. Modern stills

are designed to obviate this long period of distil-

lation of water and naphtha, and at the same time
to economise fuel. The vapours from the stills are
passed through coils covered by crude tar in a
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pre-heater, whereby they are cooled and the crude

tar is dehydrated. A further development of this

principle is found in the continuous tar-distillation

plant. Incoming tar is gradually warmed by meet-

ing outgoing vapours, and in passing through a

series of stills is stripped of fraction after fraction

until pitch only is left. The system is not elastic

enough in its present form.

Dehydration by pumping crude tar through

heated coils and releasing suddenly to atmospheric

pressure is being successfully accomplished, and the

same system is used in working up crude oils to

recover naphtha, this product being liberated on

expansion.
The manufacture of caustic soda for phenol re-

covery is an essential process, and for its pre-

paration on a large scale a continuous system is

adopted. The settling of precipitated calcium car-

bonate is accelerated by gently moving paddles, and
the sludge is continuously dried on a revolving filter

ready for rccalcination, if this is commercially justi-

fiable. Little power is used in mixing the oils with

caustic soda solution when the agitation is done by

creating a vortex and breaking the surface by

shallow baffles.

In rectifying naphthas, a very good column is one
in which the vapours travel in a downward direction

in each section and are subjected to the scrubbing

action of descending condensate.

The entire works and individual plants should be

designed to provide a continuous flow of products

in one direction, effluents also tending in one

direction.

The above processes are in operation or are being
installed in the Chemical Works Department of the

Glasgow Corporation.

LB^ERPOOL.
The annual meeting of the Section was held on

April 29 at the Adelphi Hotel, Liverpool, Dr. E. F.

Armstrong presiding. Dr. G. C. Clayton, of the

United Alkali Co., was elected chairman, in .suc-

cession to Dr. Armstrong, who now becomes vice-

chairman. After many years’ good service. Dr.
A. Holt retires from the hon. secretaryship in

favour of Mr. E. Gabriel Jones, but remains on the

committee as hon, treasurer, Mr. Edwin Thompson
becoming the Sectional representative on the

Chemical Engineering Group. The following were
elected to the committee in place of retiring

members:—Messrs. C. 0. Bannister, G. W. Beau-
mont, A. E. Bindley, E. L, Peek, and Edwin
Thompson.
After the business meeting, a paper on “ Mustard

Gas ” was read by the President, Sir William Pope.

YORKSHIRE.

Mr. 8. H. Davies presided at the annual meeting
of the Section held at Leeds on May 2. The officers

were re-elected, and as five members of the com-
mittee retired and one member had resigned, the

following were elected to fill the vacancies;—
Messrs. C. P. Finn, W. B. Hill, H. J. Hodsman,
P. E. King, F. W. Richardson, and B. Watmoiigh.
The chairman said that unfortunately there had
been few papera read during the past session, but
it was hoped to have more next year, and it was
proposed to hold meetings in centres other than
Leeds, such as Sheffield, Huddersfield, or Bradford.

Prerf. A. Smithelk then gave a demonstration,

with models, of modern views of the chemical atom,

his aim being to set his audience re.«tudying the

broad fundamentals of the subject, especially Dr.

Irving Langmuir’s paper ou the arrangement of the

electrons in. the atom. The advance of chemical

theopr since Dalton’s time was sketched, the con-

ceptions of Dalton, Berzelius, and Vaa’t Hoff being
illustrated by models representing washing soda.

Study of radio-active disintegration pointed to the
necessity of going beyond the atom and of

postulating its complexity and an electrical theory
of matter. The existence of the electron is now
questioned by no one. The lecturer referred to the

isolation of the negative electron and the associa-

*ion of mass with the positive electron, the Bohr
hydrogen atom, and the Rutherford atom. Before

describing the Langmuir atom, the postulate was
put forward that in order to be of service to the

chemist it must explain the chemical properties of

the elements as expressed, say, in the periodic

classification of the elements, and their stability

chemically ®nd physically must be in accordance

with the theory. The Langmuir atom was then

illustrated by models and its accordance with the

properties of the elements of the helium series was

brought out. Langmuir’s view of the combination

of the elements was demonstrated, and a model

showing the structure of the sodium carbonate

molecule was built up from models of the constituent

atoms. Other interesting models dealt with the

methane molecule, the similarity of the nitro^n

and carbon monoxide models from the point of view

of their inactivity, and the atom of nickel.

LONDON.

The annual meeting was held on May 2, at Bur*

lington House, W. Mr. Julian L. Baker, the

chairman, in the course of an address, announced

that Mr. E. V. Evans was to succeed him in the

chair, and that Dr. Monier-Williams h^ been re-

elected hon. local secretary. At the six meetings

of the Section which had been held so far eight

papers had been read, and the average attend,inco

had been 97 members and 21 visitors. The com-

mittee had had under consideration the question of

holding joint meetings with the Chemical Engineer-

ing Group, and it was hoped that it would be pas-

sible to arrange occasional joint meetings of the

Societe de Chimie Industriclle and either the parent

Society or the London Section. He appealed to

members to make every effort to attend the Annnal

Meeting in Canada, and he also drew attention to

the informal dinners of the Section which were held

before the meetings, and at which a better attend-

ance was desirable.

’The following were elected to fill vacancies on the

committee:—Messrs. R. T. Colgate, H. G. Colman,

H. F. E. Hulton, 8. Miall, H. P. Stevens, and

E. W. Voelcker.

The follon'ing papers were then read:—{D

“Fractional Distillation with Contract-ring Still-

heade,’’ by Dr. R. Lessing; and (2) “Thermal

Losses in the Gas Producer Process,’’ by Mr. N. E-

Rambush.
, ,

(1) Dr. Lessing’s contact-rings consist of nietel

cylinders of approximately equal height and dia-

meter, provided with a narrow slit from end to end

and a diametrical partition Connected to one side or

the slit. They are dropped promiscuously into a

cylindrical still-head, and owing to the large amonnt

of free apace remaining, about 87 per cent., the

resistance in the still-head is almost negligible-

The author’s experiments have shown that the em-

cicncy of these heads is greater than that of any

other dephlegmator, and is due to the large surface

per unit of volume, the turbulence caused by ire-

quent deflection of currents of vapours and con-

densate, and the consequent absence of channelling.

Maximum efficiency may be obtained by lagging or

heating the still-head and by super-imposing “

reflux condenser. The rings, which are uiacte o

copper or aluminium, are used in scrubbing-

towera, condensers, heat-exchangers, etc., espe-

cially when a minimum of back pressure is essentia ,

for such purposes the size recommended is 1x1 in,>

but smaller sizes are available for laboratory use.
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(2) Mr. Rambush’s paper described the results

of au exhaustive research ou the cause of the heat-

losses in the gas-producer process. The factors cou-

oerned in the losses are :—(a) The moisture-content

of the fuel, which is roughly proportional to the

thermal loss; (6) Ae amount of condensable volatile

matter obtained by gasifying the fuel; (c) the loss

of dust and soot due to high gas velocities and high
temperatures, which may lead to a loss of 3 per

cent, in the heating value of the fuel
;
(d) the ash

'

content of the fuel—^the higher the ash content the
|

greater the amount of unburnt carbon; (e) radia- i

tion and convection, which cause a loss of about 1
|

per cent, in the heating value of the fuel gasified
;

;

(/) leakage due to poking, cleaning, and bad joints,
|

which may amount to a loss of at least 1 per cent,
j

of the heating value
; (g) the mechanical removal of

gas and the solution of gas and tar in the cleaning
|

plant may cause a loss of 1 per cent.
;
(h) the water-

|

vapour content of the gas derived from the unde-
[

composed blast steam, the amount of which depends
upon the time factor; (i) the heat carried away in

;

the hot gases from the producer causes the highest I

thermal loss in cold gas producers, but is negligible
!

in the case of hot-gas plant. When using fuel un-
j

evenly graded or in large pieces the fuel depth must I

be greater to ensure efficient gasification. The heat I

loss in tlje hot ashes is negligible, ranging from O'l I

to O'o per cent.

The author described his method of calculating

the thermal efficiency of a producer plant, and his

results were in good, agreement with those obtained 1

in actual practice. The relative losses obtained in
j

various forms of plant when using an average
i

English coal were found to be ;t—

H

ot gas producer
j

(it cooled), 17 per cent.
;
cold gas producer (without

i

recovery), 14 per cent.; and the ordinary Mond I

type of by-product producer, 16 per cent.
'

particular case where X represents the CH|i|roup,
the electrolysis of sodium ethyl malonate results m
the production of diethyl succinate. In this manner
the lecturer had succeeded in synthesising from
malonic acid, substances containing up to 16 CH,-
groups. Substances containing 32 CH,-groupa had
not hitherto been synthesised in this manner—pro-
bably owing to electrolytic difficulties connected
with the fact that these synthesised products were
of the nature of soaps. The method had not hitherto
been applied with success to the electro-synthesis
of aromatic substances, but investigations were now
being made. Generally speaking, investigation of
the electro-synthesis of organic compounds had been
much neglected in recent years.

THE OPTICAL SOCIETY.

At a meeting held on April 14, Mr. F. Twyman, of
Messrs. Adam Hilgcr, Ltd,, described “An Inter-
ferometer for Testing Camera Lenses," which is an
application to camera-lens testing of the principles
of an earlier instrument described in the Philosophi-
cal Magazine (Phil. Mag., 35, Jan., 1918), but it

differs from the lens interferometer there described
in that the camera lenses can he tested for oblique
pencils. The instrument gives aberrations in the
form of an interference picture (that can be photo-
graphed), which is a contour map of the aberrations
of wave-front expressed in wave-lengths of light in
comparison with the wave-front of a perfect camera
lens.

A paper on “ The Testing of Heliograph Mirrors
and the Measurement of Mirrors of Long Focal
Lengths” was read by Mr. W. Shackleton. The
method of testing the general surface consists in

observing the reflection from the mirror of a system
of squares on the test board, the magnification given
by the mirror being utilised to determine the curva-

MEETINGS OF OTHER SOCIETIES.

THE ROYAL INSTITUTION.

The Friday Evening Discourse on April 22 was
delivered by Sir James Walker on “The Electro-
synthesis of Organic Compounds.” Tlie ionic theory
of electrolytic conduction was briefly reviewed, and
incidentally it was pointed out that electrolytic
vessels now used are still very similar in form to
those employed by Faraday, whose studies were con-
fined entirely to the electrolysis of solutions of in-

organic substances. In preparing ethane by the
electrolysis of an aqueous solution of sodium acetate
in 1849, Kilbe established his right to be regarded
as the pioneer of the electro-synthesis of organic
substances. In 1890 Crum Brown attempted to
extend Kolbe’s method by electrolysing sodium
ethyl tartrate, but without result. The lecturer had
then pursued the subject by attempting the electro-
lysis of sodium ethyl malonate. The result indicated
a general method for the electro-synthesis of organic
substances which may be represented by the equa-
tion :

—

XaOOC.X.COOCiH, - Sa4- CO,

V „„„ . -HC,H,.OOC,X,.COO.C,H,
I'SOOC.X.COOC.H, -* Ifa-H CO.

where X represents any organic group. The C,Hj-
group in the resulting synthetic product may he
substituted by sodium and the synthesis carried a
step further, whereby a product containing four X-
groups is obtained. The method can be applied to
‘he electrolysis of mixtures, thus enabling com-
pounds to be synthesised which contain groups X
a the order of their natural number. In the

! ture. The method of examination is applicable to

I

the rapid measurement of mirrors of long focal

j

length, especially of those forms silvered on the

I

back, cata-dioptrio mirrors, where the usual
methods of measurement, test planes or sphero-
meters, are inapplicable. Defects of curvature and

I
distortion, astigmatism, and strim in the glass can

I

be detected, and also defects of silvering and bad

I
polishing.

j

THE INSTITUTE OF PHYSICS.

i The inaugural meeting of this new profeKsional

j

body was held in the hall of the Institution of Civil

! Engineers on April 27. Sir Richard GlazebrcKtk,

I who presided, urged the claims of physics in

' national life, and said that ite utility during the

I
late war had done much to impress the nation with

’

its essential importance. There were already about
' 300 members in the Institute, including most of the

!
leaders in physical science.

i Sir J. J. Thomson, the president-deeignate, com-

I

pared the conditions to-day with those of 50 years

ago. Then there wefe probably not more than

!

about 100 physicists and a dozen small physical

j

laboratories in the country
;
the only posts open to

j

physicists were badly-paid professorships and wbrse-

I

paid school appointments. The number of labora-

tories had very greatly increased, but the supply of

physicists, although it had also increased, was far

below the demand. There was a great need of

physicists in industry, not only in the laboratories

but in the works themselves. Science students at

the Universities should spend at least one year ou
research, if only on account of the mental discipline

it afforded. “Research develops character, in-

creases independence of thought, and develops
resourcefulness, critical power, and enthusiasm

;
in

fact, it raises the student from intellectual ado-
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lescen^ to intellectual manhood. The ^owth of

physical reeearch was illustrated hy the increased

number of original papers published; he estimated

that there \Fere about 2700 such papers m 1913, as

against 400 in 1873. Although pioneer work was of

tiiA first importance, routine work was nevertheless

esseuuau .

The Bt. Hon. A. J. Balfour claimed that physics

was the most fundamental of all the sciences, and

said it was surprising that this country had had

to wait until 1921 for the foundation of an Institute

of Physics. He was doing his best to help

on the admirable work of the Department of

Scientific and Industrial Research, about which

the public knew so little
;

hut the public

seldom knew much about what concerned it most.

If half the time and half the money now being

spent on petty squabbles about the division of

the products of industry were devoted to increas-

ing the power of man over Nature, there would

be much more of those products to divide among the

community. Expenditure of money and energy

and the mere multiplication of students would not

increase the number of great discoverers; but

organisation and money were needed for that

routine work which was absolutely essential to the

promotion of great discoveries and to bring them

to fruition. No money was better spent than on

scientific research, and he was often surprised that

the imagination of great magnates was not stimu-

lated by the thought that by encouraging research

they could effectively add to the wealth of the

whole world. A fruitful discovery not only bene-

fited the company, or capitalist, but it often

touched the lives of every dweller in every civilised

country, and no one could truthfully say that that

was a low, material view of things. The idea of

progress which held out most hope for the future

was that the growth of science and invention would

bring comfort and leisure—to those who knew how

to use it—where at present discomfort and labour

were the necessary conditions of production.

THE TEXTILE INSTITUTE.

The report presented to the annual meeting held

in Manchester on April ‘p refers to the loss hy

death during the year of Sir "William Mather and of

the president, Sir A. Herbert Dixon. The

Foundation Fund, by means of which the Council

hopes to embark on a definite programme of work,

is as yet far short of the £50,000 required ; never-

theless the annual income from the sum already

raised has permitted an extension of activities

which would otherwise have been impossible. The

Compton Prize Scheme competition for advanced

students is working successfully; the Journal has

undergone important developments, and the insti-

tution of the annual “ Mather ” Lecture has proved

of distinct value. There has been a substantial in-

crease in membership, which now numbers 915.

In moving the adoption of the report the presi-

dent, Colonel F. B. McConnel, made a number of

suggestions for extending the scope and influence

of the Institute, and pid it was hoped that the

committee charged with the work would soon

complete the plans for a system of fellowships.

The Institute, he said, was doing excellent service

in showing how all ranks in industry could co-

operate in attacking technical and scientific pro-

blems, and to that extent was influencing for good

the jelatione between employer and employed.

After the hnsiness meeting Mr. W. E. Baker read

a paper on “ Ball and Roller Bearings as applied to

Spinfling, Weaving, and Finishing Machinery,

which, from the chemical standpoint, was of in-

terest, as it drew attention to the extreme cleanli-

ness obtained by means of ball-bearings ;
at the

present time large quanj^ies of valuable material

yarn, cloth, and liquors—are spoiled by the dirti-

ness of plain bearings and the drip and throwing

of dirty oil from them.

SOCIETY OF PUBLIC ANALYSTS.

At the meeting held on May 4, Mr. A. Smetham
in the chair, Meesrs. F. Gr. H. Tate and J. \\\

Pooley contributed a paper on “Detection, and
Estimation of Illipe Nut Fat used as a Substitute

for Cocoa Butter,” in which they described a

method of calculating the percentage composition

of any mixture of these two fats from the densities,

the melting-points of the fat and fatty acids, tlie

viscosity and the iodine value. Dr. G. W. Monier

Williams demonstrated an inexpensive apparatus

for determining hydrogen-ion concentration, and

discussed the underlying theory and its application

to analytical work. In “ A Note on the Oil of

Oats,” Mr. E. Paul described some work on tile

extraction with petroleum ether of whole-ground

oats of the “ Black Tartary ” variety. Lecithins

were found in the extract, and the constants of the

separated oil were determined. The last paper was

by Mr. H. Atkinson on the “ Estimation of

Potassium in presence of Sodium, Magnesium,

Sulphates and Phosphates.” The method d^crihed

is based upon the relatively low solubility of

potassium perchlorate in methyl alcohol compared

with the solubilities of the perchlorates, sulphates,

and phosphates of magnesium and sodium.

THE CHEMICAL SOCIETY.

Four papers were read at the meeting held on

March 6, Dr. M. 0. Forster presiding. “ Amylases

of the Cereal Grains : Rye ” was presented by SU.

Julian L. Baker and Mr. H. F. E. Hulton, who

have found that when ungerminated rye diastase

acts upon starch paste or soluble starch at 50° C.,

crystallisable maltose and o-amylodextrin only are

formed. Rye diastase, however, is superior to

barley in its capacity to liquefy starch paste, and it

also gives a somewhat higher yield of maltose. The

diastase of germinated (malted) rye gives from

7g_8e per cent, of readily crystallisable maliose

and a reducing dextrin having [a]j=-H84 and a

reducing power of 10 (calculated as maltose), bo

intermediate products degradable hy the further

action of diastase (malto-dextrins) were obtained

as when barley malt diastase acts upon starch paste

under similar conditions.

In a paper on the “ Hydrolysis of Cotton Cellu-

lose,” Dr. G. W. Monier-Williams described how

he had converted cotton cellulose alrnost quanti-

tatively into crystalline dextrose by direct hydro-

lysis. Ten grams of cotton wool were dissolved

in 60 c.c. of 72 per cent, sulphuric acid and the

viscous solution allowed to stand for one week, it

was then diluted to 5 litres with water and the

solution boiled for 15 hrs. After removal of the

sulphuric acid with barium carbonate, the filtrate

was evaporated to dryness under reduced pressure,

being kept neutral to methyl red during the

evaporation hy repeated addition of sulphuric acid

in small quantities. The sugar was extracted oy

methyl alcohol from the dry residue, and the methy

alcohol solution, after decolorisation with animal

charcoal, slowly evaporated in a current of dry air.

The residue was crystalline and contained 94 b pe'

cent, of dextrose, 3-3 per cent, of moisture, ana

1-5 per cent, of ash. Calculated on the dry, asii-

free cellulose, the yield of glucose amounted tu

90'6 per cent, of the theoretical quantity.

The two other papers presented were;— i"'

Formation and Stability of Spiro-eompound^-

Pt. IV. The formation of ketones derived

open-chain and cyclic glutaric acids by Hie therm

decomposition of their calcium salts ; G. A-
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jton; and “ Tlie Conditions underlying tlie Form-
ation of TJnsatnrated and Cyclic Compounds from
Halogenated OMU-chain Derivatives. Pt. II.

Products derived from o-halogenated adipic acids ” :

0. K- Ingold.

SOCIETY OF GLASS TECHNOLOGY.

The fourth annual general meeting was held at
University College, London, on April 20, 1921. The
report stated that the total members on the roll at

the end of 1920 was 820, 128 members having been
elected during the year. There was a small deficit

on the year's working, due to the increased cost of

printing the Society’s Journal. After the election

of officers, the new president, Dr. M. W. Travers,

delivered his presidential address on “ The Im-
portance of Quantitative Investigation in dealing

with Technical Problems in the Glass Industry.”

Lord Moulton, who was to have presided at the
dinner that evening, had insisted upon the observ-

ance of the principle that industrial processes most
be based upon quantitative investigation, with the

result that whenever his Department took over a
factory it was almost invariably found possible to

increase the efficiency of the processes carried out
in it. Efficiency resulted from the economic use of

money or credit, labour, materials, and energy, and
was only passible when the losses under each head-
ing could be accurately ascertained. The energy
balance-sheet was really as important as the
financial balance-sheet, and each should be drawn
out with equal care. .lust as it was impossible to

check waste of money if one merely kept account of
gross receipts and expenditure, so it was equally
impossible to check wa.stc of energy if one knew
only the total fuel consumption in a furnace. Each
furnace should be studied with a view to ascertain-
ing whether unnecessary losses could be checked,
the fuel consumption reduced, and the efficiency

increased. The investigation of the nature of gas-
producer tar, its composition, heat of formation,
and its influence on the efficiency of heat exchange
in the furnace should be investigated; also the
actual temperatures of the gases as they entered .

and left furnaces. Furnace design should be based
upon quantitative knowledge of the laws of the flow i

of gases through channels and spaces. The outlet
j

Hues from a pot furnace were not made small in
i

order to keep the heat in the Jurrutce, but because
the velocity of the gas through a flue of small

;

section was necessarily high, and when the velocity
j

of the outflow was high, comparatively large fluctu-
;

ations in the pressure in the furnace induced I

relatively small changes in the rate of outflow. I

A paper on “ Automatic Glass-feeding Devices,” -

by Messrs. G. Dowse and E. Meigh, was read bv !

the latter.

The third annual dinner of the Society was held
on April 20 at the Hotel Cecil. Dr. M. AV. Travers
presided, and the guests included Mr. A. Chaston
y'J^P“'un, Prof. F.J.Cheshire, Mr. Dennis Herbert,
M.r., Mr. W. Ide, Master of the Glass Sellers’
wmpany, and Mr. R. S. Whipple, president of the
Optical Society. Replying to the toast of “ The
oMiety of Glass Technology,” proposed by Mr. A.
Onaston Chapman, Dr. Travers referred to the pro-
wled legislation for the protection of the scientific
ranch of the industry. The view that the tariffs

suggested were unsuitable and inadequate was held
uot only by the manufacturers, but also by the
wientific and industrial worlds dependent upon

wL a
** uliomical glassware. The only assistance

'f-
t^ould enable this branch of the industry to

vkt prohibition of all chemical
S assware except under licence. It was a matter of
g eat regret that electric-lamp bulbs had noi been
ftovided for in 'the Bill.

NEWS AND NOTES.

j

SOUTH AFRICA.
The FertUiser Industry.—According to a statement

made by Major C. C. Frye, of the Cape Explosives
works, Ltd., his company is about to extend greatly
the manufacture of fertilisers and hopes within a
few months to supply the whole of the fertiliser
requirements of the Union, which are said to be
^PP^oxini^itely 100,000 tons per annum. The cost
of the buildings and plant (which are now in course
of erection) will not fall far short of £250,000.
Every kind of fertiliser is to be sold by the company.—(S. Afr. J. Ind., Mar., 1921.)

AUSTRALIA.
Starch Production Irora the Zamia Palm in New South

Wales.—As a result of investigations carried out by
the Institute of Science and Industry, the Austral
Starch Co. has been formed to produce starch from
the Zamia palm. A factory has been erected on
the south coast of New South Wales, and is about
to commence operations. The company has been
granted a licence to obtain Zamia bulbs from an
area of 31,000 acres in the vicinity of Currawan,
on condition that not less than 50 tons of dry starch
shall be produced half-yearly.

—

(Ind. Austral.,
Feb. ?4, 1921.)

Conservation of Wheat in South Australia.—During
the war tlie conservation of the South Australian

j

wheat crop was placed under the control of a
scientific committee of which Dr. W, A. Har-

I
greaves, Director of the Department of Chemistry,

I

S.A., was chairman. Two methods were used suc-

I

cessfully;—(a) Treatment with Gas. The stacked
I

grain was enclosed in sheds covered with
i “malthoid” made as airtight ns possible. Then
' air, freed from oxygen by being passed through a
furnace similar to a gas producer but designed to
give carbon dioxide, was blown into the shed for
three or four weeks to asphyxiate the insects. As
many as 200,000 bags of grain have been treated
at one time with success. (b) Heat Treatment.
Dr. Hargreaves has modified the Poole and Steele
machine, in which the wheat is passed through a
hot zone at 140®—150® F. : this method was
put into practice in 1918, and large quantities of
wheat ha\-e been successfully treated by it.

CANADA.
Mining in British Columbia.—On account of the

continued low price of copper, the Granby Consoli-

dated Mining, Smelting and Power Co. has reduced
the wages of its employees, but the output of over
116 tons a month is still maintained. The Con-
solidated Mining and Smelting Co. is maintaining
ite zinc output with ore from the Sullivan mine,
and its output of gold and copper has been in-

creased. Now that the British American Nickel
Corporation has closed its plant at Nickeiton and
the refinery at Deschenes, Que., the copper refinery

of the Consolidated Co. is the only one at present
operating in Canada. The concentrating plant of

the Britannia Mining and Smelting Co., which was
closed on November 30, 1920, owing to the low price
of copper, has recently been destroyed by fire. With
a daily capacity of 2500 t. of ore, the plant crushed
6o0,9()0 t. of ore during the first eleven months of

1920, and produced ooncentrates that yielded

8036 t. of copper. Practically none of lead
mines in the Siocan camp, the chief silver-lead

milling area in British Columbia, is producing, but
development work is proceeding at the Silversmith
an-d a few other mines. A large belt of zinc-lead

sulphides, 40 ft. wide and 3500 ft. long, has been
uncovered at Bellevue, on the Illiance River, Alice
Arm district, where some of the small veins contain
up to 150 oz. of silver and ^2'20 in gold per ton.
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The iron and coal deposits of the Copper River

district have been examined on behalf of British

interests, and if the properties are acquired blast

furnaces will be erect^ near Port Edward, and the
Provincial Government will pay bounties of $3 per

ton of iron produced from domestic ores, and fl'50
per ton of iron produced from foreign ores.

—

(Gonad. Chem. S Met., Apr., 1921.)

JAPAN.

The Dextrin Indnstry.—The manufacture of dex-
trin in Japan has been organised on a commercial
scale only within the last three or four years. At
present the cost of production is about $5'53 l>cr

100 lb., whereas the selling price on the Osaka and
Kobe markets is roughly $5' 13 per 100 lb. for white
and f5'58 for yellow dextrin. Thus the manufac-
turers are not making a profit, and unless the cost

of production is reduced by lowering wages and
prices of raw materials the industry may not sur-

vive the present depression. There are three small

factories situated in Osaka, Tokyo, and Kyushu,
respectively, and the total output of the whole
country is about 300 tons a month. Dextrin is

mainly used in the textile industry, and the
Japanese product is exported chiefly to Great
Britain.—(G.S. Com. Sep., Mar. 15, 1921.)

The Dyestults Industry.—The decline in prices snb-

sequent to the armistice brought about severe de-

pression in the Japanese dye industry, but imports

of German dyestuffs were limited in amount, and
some manufacturers resumed work late in 1919, the

output in Tofcyo-fu for the first five months of 1920
reaching a value of 1,503,000 yen (£153,306). The
economic crisis which set in in April again curtailed

production. Dyestuffs manufacture in Tokyo-fu
began with Kryogeno Black and was gradually ex-

tended to include Kryogeiie Brown, basic, acid,

direct, mordant, and other dyes. The production
of Kryogene and other dyes is given below ;

—
Kryogene dyes. Otherdyes.

Long tons. £ long tons. £
1918 ,. 176 S S8.91S .. 290-4 .. 359..S29

1919 .. 2268 13.933 .. 140-6 .. 169.199
1920 (to May) .. 4867 .. 63,917 .. 72-0 .. 99,474

It will be seen that there was a considerable im-

provement in the output of Kryogene d.yes up to the

end of May, 1920, and that the production of other

dyes was greater than in 1919, although much below

that of 1918.—(Bd. 0/ Trade J., Apr. 21. 1921.)

BRITISH INDIA.

Mineral Prodnctioii in 1919.—In his report for 1919,

the Chief Inspector of Mines states that the output

of coal was 21,759,727 tons, or 9'61 per cent. raOTO

than in 1918; nearly 70 per cent, of the production

came from the Province of Bihar and Orissn. The
coal used for coking amounted to 1,025,168 t., and

278,473 t. of hard and 308,665 t. of soft coke were

made; the increased production of hard coke was

chiefly due to the exceptional prosperity of the iron

and steel industries. The output of coal per person

employed was (a) below ground, 185 t,, and (b) above

and below ground, 114 t., compared with the aver-

age figures of 178 and 113, respectively, during the

five preceding years. Owing to the cessation of the

war demand, the accumulation of stocks, and the

rise in exchange (factors which affected most
minerals), the output of mica declined by 19'18 per

cent. ,to 2084 t. ;
production was cut down and

Government control of the mica industry termin-

ated. Demand for manganese was on the whole

worse than in 1918, and prices declined ; the output

was i'16 per cent, higher at 420,184 t. The decline

in the output of wolfram continued, and the output
was 2905'4 t., a decrease of 19'5 per cent.; pro-

duction remained normal during the first four
months, but in May the purchase price dropped

frojn 72 to 30s. per unit, and by the end of tie
year the number of producing mines had fallm
from 84 to 39. The output of copper ore was
32,756 t., compared with 3619 t. in 1918; 9M t of
copper was produced by the Cape Copper Co., which
completed its mill and smelter at the Rakha’ mines
in the Singbhum district. There was a decrease of
43'81 per cent, in the output of gold (11,191 oz

)

and a decrease of 3 37 per cent, in that of gems
(158,577 carats), despite the demand at higher
prices for rubies and sapphires. There were in-

creases in the production of limestone, salt, slate
magnesite, bauxite, clay, tin, fnllers' earth’
samarskite, graphite, ochre, and molybdenite, and
decreases in silver, iron ore, chromite, galena
steatite, barytes, apatite, and potash.

—

(Ind. Tr l
’

Mar. 18, 1921.)

FRANCE.
Industrial Notes.

—

Metallurgy .—Despite the un-
certainty regarding the final finanoial settlement
with Germany, the demand for pig iron and rolled

products appears to indicate that, trade in metallnr-
gieal products is reviving, and the keenness of

demand for several finished products is a sure sivn

that consumers’ stocks are running short. The
question of exportation is again becoming pro.

minent and a scheme is being considered involving
an understanding between various iron and steel

companies, and reduced transport charges to

encourage exportation. It is also proposed to sell

coal and coke from the Saar and Rhineland districts

at special prices to exporting firms. The
“ Basset” process for the production of iron and

steel direct from the ore (r/. J., 1920, 304 n) is still

attracting attention, but no definite statement can

yet be made as the process is apparently still in the

experimental stage. It is stated, however, that the

cost of production is very low, so low in fact that

were the cost to hold good in large-scale practice

the process would revolutionise metallurgical pro

duction. Preliminary experiments are being

carried out with 25-ton furnaces at Dennemont,
near Mantes, and steel for rails has been produced,

Three works with tour furnaces, each of a capacity

of 250 metric tons a day, are being erected in

Normandy tor a new company, “ La Sooiete dcs

Acieries Basset,” which is working the process and

whose activities may later be extended to Eastern

France and even abroad.

An “ Aluminium Week,” to be held in Paris from

May 21 to 29, is announced by the Societe

d’Encouragement pour I’Tndusfcrie Nationale.

There will be on exhibition and a series of lectures

to encourage the use of aluminium, magnesium,

calcium, and sodium, and to promote new applica-

tions.

Liquid Fuel .—Pending a definitive arrangement,

import licences will be required for liquid fuels as

from May 1, 1921, and the following conditions will

have to be complied with:—(a) The importer muet

purchase from the State a quantity equal to the

amount imported
; (6) a tax of 15 fr. per hectolitre

will be levied to compensate the State for losses due

to the depreciated value of its stocks; (c) 25 per

cent, of the quantity of liquid fuel imported must

be kept coiitinously in stock; and (d) the consumer

must benefit from the lower prices accepted by the

State.

Chemical Industry .—As yet there is no sign “

improvement in the French chemical market, uu“

several foreign markets, particularly Greece am

South America, have been closed to France o.v

German competition. Many Gorman chemien

products, particnlarly j)harma<»utical chenucai»i

are even now finding their way into France, but a

higher protective tariff and a general ad

duty on German imports should remedy this sta

of affairs. It is felt, however, that the real solutio
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lies in developing the French chemical industry so

that it may tnrn out firet-class products at

minimum cost. The Cie. Cellulose Franfaise d’Alfa,

formed to manufacture paper and pulp from
Algerian alfa, is contemplating the purchase of t^
Government’s explosives factory at Toulouse, which

has been practically dormant since the armistice.

It would take 3—

i

months to adapt the machinery

to the company’s requirements. The raw material

would he shipped from Algeria to Cette, brought by
canal to Toulousej where it would be stored, and

then carried by rail to the factory as required. The
initial production is estimated at 20 metric tons of

pulp from 40 t. of alfa, and the treatment would

lequire 30 1. of coal, 1'5 t. of hydrochloric acid, and

34. of caustic soda; plant is available locally for the

production of chlorine and caustic soda. It is

estimated that paper pulp could he produced to sell

at about one-half of the current price.

Alsatian Potash Mines .—The proposal to entrust

the development of the .Alsatian pota.sh mines to a

single company has been rejected by the Govern-

ment Commission which is examining the question,

and it has been decided to hand over the mines to

four companies, which will have a common sales

organisation both for home and foreign markets.

Meeting ol Civil Engineers in France.—The summer
meeting of the Societe des Ingenieurs Civile de

France will be held in France from June 18—24

next. The first five days will be devoted to a tour

in Eastern France, including the battlefields of

Verdun and the factories of Lorraine, and the last

two days will be spent in Paris. Full particulars

of the programme may be obtained on application

to the offices of the British Section at 45, Great

Marlborough Street, London, W. 1.

The Perfume Industry in the Lyons District.—Of late

rears the manufacture of artificial and natural per-

fumes in the neighbourhood of Lyons has expanded

considerably, largely owing to the favourable geo-

graphical position and to the interest shown by the

University of Lyons in offering a special course in

perfumery. The Far East, Madagascar, and North

Africa are the main sources of the raw materials

used, but large supplies of lavender, iris, roses, etc.,

are obtained locally. The oil of verbena is trans-

formed into violet, artificial iris and synthetic lily

of the valley, oil of camphor into heliotrope, aniseed

into anethol and artificial hawthorne, clove oil into

vanilla, Guiana rosewood into bergamot, Jlada-

gascar faham into coumarin, etc. Lavender oil is

produced in the Lyons district to the value of 10

million francs per annum, w'hich, it is claimed, is

90 per cent, of the world’s output. More th.an

12,^0 acres are laid down to lavender in the dis-

trict, but the cultivation of other flowers has been

temporarily supplanted to some extent by that of

food products. Synthetic perfumes arc also manu-
factured and many of the factories which produced

organic chemicals during the war now make per-

fumes. Thus, the toluene of a lopal firm is used

for producing jasmine, artificial rose, as well as

benzoate of soda, and the firm of Junillon, at

Valence, makes a speciality of the production of

synthetic musk from xylene. At present the in-

dustry is suffering from the trade depression, stocks

bave accumulated, and the principal bu.yers

—

America, England, and Japan—are not placing

orders—(I7.g, Com. Bep., Feb. 28, 1921.)

UNITED STATES.

The Beet-Sugar Crop in 1926-21.—It is estimated
^at if weather conditions remain favourable the

United States beet-sugar crop for 1920-21 will

amount to 997,710 long tons, the largest crop ever

produced in that country. Previous crops have
boon as follows ;—1915-16, 780,5.50 t.; 1916-17,

'^32,700 t.
; 1917-18, 683,000 t.

;
1918-19, 674,900 t.

;

and 1919-20, 653,000 t. Compared with last year,
an additional 333,710 t. of home-grown sugar will
probably be available, and as the United States is
a large importer (c/. J., 1920, 183 b), this decrease
in requirements of foreign sugar, may influence
sugar prices in the world markets.—(liui. Tr. J..
Apr. 1, 1921.)

’

Gypsum in 1919.—The quantity of gypsum minedm the United States in 1919 was 2,420,163 short
tens, an increase of 18 per cent, over the output in

producing States except Oklahoma
showed an increase in output, ranging from 11 to
43 per cent., and large increases in value w^ere also
recorded. The distribution of the production was—^'iicalcined : For Portland cement,
470,267 short tons; agricultural gj^psum, 39,978 t.
Calcined

: Plaster of Paris, wall plaster, Keene’s
f-; manufacture,

14,677 t.; as boards, tiles, blocks, etc., 188,202 t.
There were 56 active mines, quarries, and pits in
the United States and Alaska, and these supplied
54 domestic calcining plants; most of the mills are
equipped with kettles, but the number of rotary
kilns IS increasing, there being eight in 1919. Rock
gypsum vyas mined in 41 localities, gypsite in 14,
and selenite crystals in one. The imports of gypsum,
mainly from Nova Scotia and New Brunswick, in-
creased to 172,000 t. of crude and 10,000 t, of
ground or calcined gypsum. Exports of plaster or
wall board were valued at 81,141,815, an increase of
nearly 171 per cent, over 1918, England being the
largest buyer (27 per cent,), followed by Japan,
Canada, and Australia. The demand from South
America continued to grow (cf. J., 1920, 76 h).—
(V.S. Oeol. Sun., Bee. 28, 1920.)

Sail, Bromine, and Calcium Chloride in 1919.—Owing
to transport deficiencies and the cessation of war
demand, the production and sale of salt in 1919
declined by 4’9 per cent, to 6,882,902 short tons, Dur-
iiig the war output rose by 9 8 per cent, in 1915, 18'9

per cent, in 1916, and by 9'7 per cent, in 1917, the
use of electrolytic chlorine in the manufacture of

poison gases being mainly responsible for the
increase. Fifteen States produced salt in 1919,
the chief being Michigan, New York, and Ohio, and
there were 102 operating plants in the whole
coufitry, the same number as in 1918. The produc-
tion of roc:k salt was 1,642,057 short tons, mined by
21 firms in seven States, chiefly in New York and
Kansas, and that of brine salt was 5,240,845 t.,

largely from Alirhigan and New York. Brine salt

alone was produced in greater quantity than in

1918, and as it is usually sold to or produced by
chemical works, the variations in its production

may to some extent be regarded as an index of the

state of the chemical industries. Imports of salt

for curing meat and fish amounted to 62,821 short

tons, "and were obtained mainly from Spain, British

AVest Indies, and England
;
in 1918 the import was

40,320 t., and the pre-war average 150,000 t.

Exports totalled 119,416 t., the decrease of 13 per

cent, being probably due to a return to normal

conditions.

About 928 short tons of bromine, valued at

81,234,969, was produced from the usual source,

viz., bittern left after extracting salt from brine.

Notwithstanding the cessation of the war demand,

the production increased by 7'5 per cent, compared

with 1918; the total given includes bromine

marketed as bromides and other bromine salts.

Tho production of calcium chloride from natural

brines was 26,123 short tons, a decrease of 1’9 per

cent. Michigan, Ohio, West Virginia, and Cali-

fornia remained the chief producing States of this

type of calcium chloride (that produc^ in the

ammonia-soda process being excluded)
;
it contains

from 2 to 6 per cent, of magnesium aa an impurity

(f./. J., 1919, 28it).—(U.S. Geo!. Surv., Mar. 26,

1921.)
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GENERAL.

Increased Capittilisatinn of the German Chemical In-

dustry.—The reports o£ the largest German chemical

companiee, published last month, show that

enormous increases of capital are contemplat^.

The capitals of the Farbenfabriken rorm. Friedrich

Bayer and Co., of Leverkusen, the Farbwerko vorm.

Meister Lucius and Bruning, of Hoehst, and the

Baische Anilin- und Sodafabrik, of Ludwigshafen,

are each to be raised from 252 to 430 million marks,

i.e., from about 12-2 to 21‘5 million pounds at par

(1 to 1'7 million pounds at the current rate of ct-

change); and the A.-G. fur Anilinfahrikation

(“ Agfa ”) in Berlin proposes to raise its eapital

from 88 to 146 million mk. Thus, these four com-

panies are to increase their combined capitalisation

by 622 million marks (£31,100,000 at par). A large

proportion of this sum is to be allocated to supply

the future capital requirements of the German
nitrogen Works at Oppau and Merseburg, and the

remainder is ear-marked for renewals and repairs,

which in some works were not carri^ out during

the war, and for re-converting certain factories to

peace-time production. This policy of capital en-

largement is also being pursued by other companies,

e.g., the Fabrik Griesheim-Elektrqn proposes to

increase its capital from 63 to 108 million mk., and

Leopold Cassella and Co., in Frankfurt, from 113

to 185 millions. A comparison of these enormous

figures, together with the sums expended on

dividends in 1920-21 and the large amounts placed

to reserves, with the corresponding figures for the

period 19li-18, shows the undermining effect of the

depreciated currency. The following are the official

figures for the market values of German chemical

securities in 1913, 1914, and 1918, in millions of

marks ;
—

1913. 1914. 1918.

Shares 19-7 .. 2-8 .. I4S
DebentureB.etc 4-;> o'7 .. 24

The division of the share capital and the dividend

records of seven of the chief companiee are given

below :
—

Badlsche
“Agfa",.
Elberfeld
Gricsheiio-Elektron

H&chst .

,

Kalle .9 Co.
Weiler-ter-lleec

Ord. Fret.

sharps, shares. Pivideads (%).
mUlIoD mk. 1918. 1919. 1920.

180 .. 72 .. 12 .. 18 . 20

63 .. 25 .. 12 .. 18 . 20

180 .. 72 .. 12 .. 18 . 20
45 .. 18 .. 7 .. 12 .

—
180 72 .. 12 .. 14 . 20

0 .. 7 14 .
—

16-8 .. 6-7 . . 10 .

.

12 . 15

In judging the significance of the large profits

and dividend disbursements, it is necessary to take

into consideration the depreciated currency and the

fact that the plant and machinery were acquired

before that depreciation took place. The shares of

the “ Agfa ” company are quoted at 435—535 (for

the 100 mk. share) so that the dividend represents

only a very small return on the invested capital at

its current value. Nevertheless, the figures show

that the year 1920-21 was on the whole a satis-

factory one. Recently the threatened “ sanctions ”

have much increased the difiiculties of production.

For months past sales have been declining; in some

works stocks have accumulated, and purcha^rs

have been demanding larger and longer credits.

Prices, too, have fallen without any corresponding

decline in costs of production, and a few plants

have temporarily closed down. The imperative

necessity for making large allocations to plant de-

preciation has been strongly urged by Dr. Dnisterg,

on the ground that the amounts now being written

off ar* paper values, whereas the existing plant and

apparatus were mostly purehased on a gold basis.

¥at example, the depreciation of a plant which cost

1 million mk. five years ago would in normal times

be reckoned at. 10 per cent, per annum: but this
assumes that at the end of 10 years the plant coalfi
be renewed for another million. If, however, as at
the present time, the cost of renewal is 10, 15,
20 millions, it is obvious that a writing off at the
rate of 100,000 mk. per annum is quite inadequate
“ Aluminium and Bauxite,’’—Like the other publt

cations so far issued by the Imperial Mineral
Resources Bureau, this pamphlet deals with the war
period, in which are include the years 1913—1919
Its chief interest lies in the information it suppliej

as to the developments which have taken place in
various new bauxite fields. Some of these had not
reached a productive stage when war broke out and
others had barely started to produce. At that time
bauxite was only mined on a large scale in France
and the United States, but British Guiana, Yugo-
slavia, and Rumania have since become important

producers of the ore, whilst preparations for pro-

duction are in an advanced state in Dutch Guiana
and India. The pamphlet opens with some brief

notes on the properties of aluminium and with a

list of the chief aluminium minerals. The mineral

cryolite is then discussed shortly, and here it is of

interest to note that no deposits of this aluminium
ore have been found other than the well-known bed

in Ivigtnt, in South Greenland. A general state-

ment follows on the properties of various classes of

bauxite, and attention is drawn to the qualities

reriuired according to the use to which the mineral

is to be put, i.e., for the production of metallic

aluminium, the manufacture of aluminium salts,

of refractories or of abrasives.

The section which purports to deal with the uses

of the metal will not convey much information,

but from the first tables given the interesting con-

clusion may be drawn that the world’s production

of .aluminium rose from 71,000 tons in 1913 to

170,000 tons in 1918. It is particularly noteworthy

that the great increase in the demand which thess

figures indicate did not call into being any new

successful process either for the production of re-

fined alumina or for the reduction of alumina to

metallic aluminium.
'The occurrence and production of bauxite, the

production, imports, and exports of aluminium,

and other statistical matter are dealt with in u series

of sections devoted to the following countries:—
The United Kingdom, Gold Coast, Canada, British

Guiana, India, Australia, FrancCj Germany, Italy,

Yugoslavia, Rumania, Spain, Switzerland, United

States, and Dutch Guiana. Perhaps the most

striking facts cited in this part of the pamphlet are

the rapid development which has taken place in the

productive capacity of the United States and the

lelotively still larger increase in the Norwegian

smelting installations (Norway is not separately

dealt with), whilst Germany has only become a

serious producer of aluminium during the period

under review. The discovery and exploration of

extensive deposits of very high-grade ore in the

Gold Coast are also notifi^.

The pamphlet concludes with a bibliography of

the literature of the subject during the period dealt

with. This is divided into sections on the Ocmu-

rence, Distribution, and Mining of Bauxite, Th®

Metallurgy and Metallography of Aluminium,

the Alloy's of Aluminium, and, finally, tbe Uses ot

the Metal and its Compounds.

The Bauxite Industry in Britisb Guiana,—Tim

Demerara Bauxite Co., a British undertaking, hss

suspended operations on account of the small de-

mand bar the mineral in the United States, 9™^
American company is also reported to have

down for the same reason. The output of bow

companies has been shipped entirdy to the Uuiteo

States, the quantity exported in January ^
being 8260 tons, valued at f43,169.—(U.S.
Eep., Apr. 8, 1921.)
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Advance Statiatka of PisducttoB, Exports and Imports

of Certain Metals, etc. in 1920. The Imperial Mineral
Besouroes Bureau has compiled the following
advance statwtics of production, exportation, and
importation in respect of lead, zinc, silver, copper,
tin, iron, and arsenic for the year 1920 (long tons
throughout) ;

—
PEonroiiON IN 1^.
United Kingdom.

Look tons.
Pig iron 8.007.900

The Dominion of Canada.
Copper .. .. 36.230 •

Iron, pig, from Canadian ore . . . . 67 7i0
Iron, ore, sold for export 7 013

15!i7-2
SUver 12.793.541 oz.

17.931
Arsenic, white, and lu ore 2,150

Au&trolia

Copper, har
In blister

In ore exported .

.

Lead
Lead bullion

In lead concentrates exported
Zinc
Tin
Iron, pig
Arsenic

Silver

Federated Malay States.
Tin

Union of South Africa.
Arsenic, white
Copper ore and concentrates

. . !

!

Iron ore

Lead ore

Tin ;; ;;
Zinc ore and concentrates .

.

Silver

24.069
2.000
115

4.077
1,939
4.122
9.C55

4.10s

314.000
1.202

701.177 One oz

34.954

10
9,710
2.289
524

2.189
2.097

i92.205 oz.

Copper

Chde.

Dutch East Indies.

Exports in 1920.

. 106.000 to 110,000

13.994

From the United Kingdom.
Pig iron.

~1. j Long tons.
Sweden

19.320
24.484

Setherlands
, . . . qi 179

Belgium .. .. ;;

”

France
Italy

’

Japan
United States

| [

British East Indies . . . . ! 1 1 941
Australia ..

•

Canada .. "
;;

"

Other countries
. .

’

i

181,191
59.316
80.652
26.574

72.558

Total

Lead.

Arsenic
Copper, blister

Tin .

.

Silver .

.

South lihodesia.

Northern Ehodesia.
Copper (flniihed)
iroad

Silver
'I

Nigeria.
Tin concentrates

Selgium.
Raw steel (Ingots, etc.)
Finished steel

Finished iron
Zinc .

,

158,982 oz.

130
14.602
5.COI 02 .

Russia
Sweden . . . . |

Germany
. . . . ! |

France
, . j

’

China (including Hongkong)’
Japan
United States

.

British South Africa
.

,

British East Indie.s .

.

Canada
Other countries

579.455

617
2,223
421

1.473
780

2.111
2,998
247

5.S3I

7,144
11.283

34.628Total . , . . ,

,

Zinc (crude and manufacturer).

.- • Total 10.308

Copper (plates, rods. bars, bheks. cakes, etc., and manufactures of
all sorts).

'

To—
Sweden
Norway ”
Germany
Turkey

|

’

Egyptfinduding ADglo-Egyptian Sudan) ! i

India
Straits Settlements* . . , . , .

Ceylon
Au.stralla

[

‘

>'ew Zealand .**

Netherlands
1

1

Belgium
)

France
Italy

British East Indies
1

1

Other countries

252
083
46

873
464

3,600

7,990
305
93

1.261

585
533

1,409
1,758
4,101
2,736

13,300

France.
Arsenic ore
Copper ore
Lead ore
Zinc ore
Tin ore
Iron ore

Italy.
Copper
^ad ore (including argentiferous)
Zinc ore
Silver oro , . ! i j

Cupreous Iron pyrites

1 ,211.121
1,053.580
192.429
81,711

. 515
367

4.731
4.179

20
13.648.257

6.258
35.741
96,514

492
4.329

Copper

Arseulo
Silver

Cuba.

7.360

Mexico,
1.180

33,112.571 floe oz

6.000

United States.
Arsenic about
Copper-

Smelter output from domestic ores . . 551.339
Beanery production of new copper from
domestic and foreign ores . . . . 702,232
Ort 67.773,000

86,750.000
^ad (refinery statistics) 469,322

66.664.504 fine oz.
Zinc (reports of ore-smelters only) . . 428,368

. , , , .
Total 40.355

• Including Federated Malay States and Labuan.

2'ia (blocks,

Russia
Sweden
Germany
France
Turkey
United States
Cauada
Other countries

bars artd slabs).

Total
,

116
999
214

1,808

370
3,637
1,113

5,078

13.335

Front the Dominion 0/ yewioundland.
Iron ore 510,600

From the Federated Malay States.

From the United States.

Spelter from foreign ore . . . . 28.500
Spelter from domestic ore . . 86.000

Total 114.500
Copper refined 187.628
Ferro-manganose .

.

Ferro-silicon

All other pig iron

From Bolivia.

Tin (West Coast shipments only) .

.

From China,
Tin

3.454

632
212,742

29,542

11.795
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From the Dutch East Indies.

Tin shlpmentB 11,661

From Algeria.

Iron ore .. WM.627
Copper ore ..

ore
12.596

Lead ore
Zinc ore

Impobts in 1920.

Into the United Kingdom.
Pia iron {Mid, basic, forge and foumd^v)-

From— Long tons.

Sweden
Ift ?74United States

Other countries 1M.4V/

. Total £i4.aoo

2inc. crude attd manujaeturei {induding rolled theet$ and plates).

Total .

.

Lead {pi;7 and sheet).

From

—

Spain
United Slates

Mexico
Australia

Other countries

116.8dl

58.149
9,750
1.049

57,987
35.909

Total 162.850

Copper (bars, blocks, ingots, plates, sheds, de.).

From-
Australia
United States

ChUe .

.

Other countries

Total ,

Tin {blocks, ingots, bars and slahit).

^^^traits Settlements and Federated >Ialay

States
Australia
Other countries

Total

Into the United States.

Totals—
Zbc ore

Spelter

rln
^

Ferro-mangaoese
FecTO*8Ulcoa .

.

All «thet pig iron

22.877
37.817
13,323
38.461

112,478

15,435
1,704

11.613

28,749

23.000
207

50,563
59,254
13,900

123,201

state Asilitance lot the Brazilian Vegetable-OU

Industry.—The Brazilian Minister for Agriculture,

Industry and Commerce has been authorised by the

Government to negotiate with five leading firms for

the erection of cottonseed presses and by-product

plant in the States of Pernambuco, Parabyba,

Ceara, Maranhao, and Pianhy. The Gorernment

will advance up to 75 per cent, of the outlay in-

volved, provided that the plant is delivered ready

for erection by December 31. The capacity of the

cottonseed-oil plant must be at least 120 metric

tons per month for small and from 430—600 t. for

large works, and provision rauet be made for the

eventual manufacture of soap, etc. Drugs, chemi-

cals, plant, etc. required for the factories will, when

imported, be given the same preferential treatment

as goods imported for other State-supported enter-

prises. The five companies are as follows;—
Sociedade Algodoeira de Nordeste Brasileiro, Com-

panhia Parahybana de Beneficiamento e Prensegem

de Algodao, Companhia Pastoril Agricola e Indus-

trial Pianhyense, Philomemo Gomes Filhos, and

Germano Boettcher. A large part of the production

will probably go to the South-American markets,

but doubtless other world markets will feel the com-

petition.

—

ifihem. Ind., Mar, 2S, 1921.)

The Title ol “ Civil Engineer.”—The Institution of

Civil Engineers recently attempted to protect the

title “ civil engineer,” but without success, on

account of the difficulty of including engineers of

high professional standing who were not members

of the Institution. Now the Institution is applying

to the Privy Council for a supplementary charter

to enable it to confer the title “ chartered civil

engineer ” as a recognised mark of professional

status,—(Min. Mag., Apr., 1921.)

PERSONALIA.

M. Georges Claude has been awarded the goy
medM of the Societe d’Encouragement au Progres.

The readership in electrochemistry in t|]j

University of Manchester has been filled by the

appointment of ib. A. G. Lobley.

The “ Sir Robert Hadfield Prize, 1921,” has been

awarded, by the Council of the Institution of

Mechanical Engineers to Mr. H. Moore for his

paper on “A Small Ball-Hardness Testing-

Machine.”
Mr. J. E. Scars, jr., has been appointed Deputy

Warden of Standards in succession to Major P, y
MacMahon, who has retired. Mr. Sears will con-

tinue to hold the post of Superintendent of the

Metrology Department at the National Physical

Laboratory.

Dr. E. F. Nichols has been appointed president of

the Massachusetts Institute of Technology. He was

formerly professor of physics at Yale University

and is now director of research to the National

Electric Lamp Association, Cleveland, Ohio. Dr.'

H. Hibbert, assistant professor of chemistry in Yale

University, has been appointed to an associate pro-

fessorship in applied chemistry. Dr. A.. E. Taylor,

professor of physiological chemistry in the Uni-

versity of Pennsylvanio, and Mr. ,1. S. Daris,

assistant professor of economics at Harvard, have

been appointed directors of the Food, Jlcscatcli

Institute (c/. J., 1921, 129 n).

The German Chemical Society has presented to

Prof. Dr. Carl Duisberg a silver medallion in

recognition of his great services to the Society .ind

to chemical science.

The following academic appointments, etc. are

reported from Germany:—Dr. E. Fromn, extra-

ordinary professor of chemistry in the University

of Freiburg (Breisgau), to be professor in the medi-

cal faculty at Vienna; Dr. A. Wisner to the pro-

fessorship of chemical technology in the German

Technical ” Hochschule” in Briinn; Prof. Dr. Binz

of Frankfurt to he professor of chemistry in the

Agricultural “Hochschule” in Berlin; and Dr, J.

Meyer, professor of chemistry in the University ol

Breslau, to succeed Prof. W. Biltz as professor in

the School of Mines (Bergakademie) at Clausthal.

Dr. Hermann Ost has retired from the eliair of

chemicaJ technology in the Technical “ Hochsihiile

"

at Hannover.
Dr. Henri St. George, one of the best-known

chemists and bacteriologists in Eastern Canada,

died suddenly on April 1.
,

.

Dr. T. Lynton Briggs, who joined this Society in

1885, died on April 3 at Flushing, New York, agon

^ years. He emigrated to America in 1886 and

w'orked in tho research department of the General

Chemical Co. His father was one of the first to

manufacture coal-tar dyes in England.

The death is announced of Dr. J. I. D. Hinas,

chemist to the Geological Survey of Tennessee, at

the age of 73. Dr. Hinds assisted in founding the

American Chemical Society, and was professor ot

chemistry in Cumberland University and tne

University of Nashville and Peabody College.

The death is reported of Prof. T. Miyake ot to

Agricultural College of the Imperial University,

'^'rhe’ deaths of the following German
and chemical technologists have recently

announced:—Prof. E. Kirchner, a welhkno

authority on the technology of pa^r manufactnr

,

on February 14, in his 74th year; Dr. Carl Dtitws

hofer, one of the leaders of the German explosive

industry, on March 16, in his 72nd year; an

Alex. Bauer, formerly professor of general cm
• i TI/xii'hon'Kiilia in

aged 86 years.



vol. XL-. If<>- REVIEW. 177 b

PARLIAMENTARY NEWS.

HOUSE OF COMMONS.
The Budget.

The Budget for 1921-22, introduced by Mr. A.

Chamberlain, contained no new pronouncement of

importance to chemical^ manufacturers. Aa pre-

viously announced by him, the excess profits duty,

which yielded £219,000,000 in the pa£t financial

year, is abolished, hut income-tax, corporation tax,

duties on beer and spirits, and postal rates remain

unchanged. The corporation profits tax gave a

disappointing yield of £650,000, instead of the anti-

cipated £3,000,000. No additional taxation is to

be imposed. The external debt has been reduced

by £117,OOOjOOO to £1,161,560,000, and the only debt

outside the United States and Canada is £826,000 in

Sweden, which will be paid this summer. Total

revenue and expenditure last year were

£1,425,985,000 and £1,195,428,000, and for the

current year they are estimated at £1,216,650,000

and £1,038,728,000, respectively.—(Apr, 25.)

Postal Rates on Scientific Journals.

Mr. Rawlinson asked the Postmaster-General
whether, in view of the importance of scientific

journals and the fact that they cost no more to carry

than newspapers of equal weight, he would allow

scientific journals published fortnightly or monthly
to be registered and carried at the same rate as
newspapers.

Mr. Pease replied that similar suggestions had
often been considered and rejected. The newspaper
rate was already iin remunerative, and the proposed
measure would considerably increase the existing
Joss. Such an extension could not be restricted to

scientific journals and would have to include maga-
zines and other periodicals.—(Apr. 26.)

(hetna Pactorg.

Replying to Major W. Murray, Sir L.
Worthington-Evans said that the future of Gretna
Factory depended upon the settlement by the
Crovernment of the general policy regarding the
ri.itional factories. The subject, which raised issues

flf the highest importance, was under consideration
hy the Cabinet, and a statement would be made as

soon as a decision had been reached.—(Apr. 29.)

Government Lahoratorg

Answering Major Hills, Mr. Young said that the
initial scales for future entrants to the chemical
assistants’ grade in the Government Laboratory
«'ould be £160 10s.—£200 for men and £140 10s.

—

£180 for women
;
the latter scale would come into

force when any new women chemical assistants
were engaged.—(May 2.)

Power Methylated Spirits.

Mr. Young, in reply to Sir W. Pearce, said that
the allowance of 3d. per gallon on spirits used in
making industrial or power methylated spirits
represented the cost of excise restrictions to the
home distiller. There was no reitson to think that
this allowance was insufficient and it could not be
amended.—(May 2.)

Rubber Output {Federated Malay Straits).

Ill a written answer, Mr. Wood informed Major
boyd-Carpenter that proposals for legiela'tion to
restrict the output of rubber in Malaya had been
submitted, but it had been decided that such a
policy would involve financial liabilities which the
Federated Malay Straits could not afford and would

J«c^sitate undue Government interference. Con-
^•Jiona must therefore be allowed to right them-
selves.—(May 4.)

Pangerous Prugs Act.

In answer to Mr. Gilbert, Mr. Shortt stated that
the Ck>mmittee on the Regulations under the

Dangeroiw Drugs Act had nearly completed its

inquiry. The report was expect^ shortly, and
would be published.—(May 4.)

REPORTS.

Inteoductiox to the Kbpobt of the Bkitish
Mission atpointeu to Visit Enemy Chemical
Factories in the Occupied Zone engaged in
THF. Production of Munitions of Wae in

FEnmiARY, 1919. Pp. ID, U.M. StaHonery
OiHee.. 1921. [Cmd. 2d.].

The first settion of this paper gives a list of the

factories visited by Brig.-Gen. Hartley’s Missioo,

together with a few notes on the ‘
‘ Iiiteressenge-

meinschaft.” German methods of manufacturing
explosives and poison gases form tlie subject matter

of the second. Mr. W. Macnab and Mr. S. I. Levy
found that the German methods of making ex-

plosives were very similar to those in use in this

country, the chief differences ari.sing from the

shortage of materials due to the blockade, e.g.,

plant for making ammonia from nitric acid, the

use of paper crepe in preparing nitrocellulose, and
the substitution of glycol for glycerin (which was

apparently not very satisfactory). The strong-acid

method was employed for manufacturing picric

acid, and ni-nitrotoluene was separated from the

mixed mono-isomers by fractional distillation in

vacuo, thus allowing of the production of relatively

pure TNT without later purification. .4port from

these two instances, it may bo said that the German
methods of explosives manufacture, as seen, were

not superior, and in some cases were inferior, to

those used in the large English national factories.

Hr. H. Levinstein and Mr. F. H. Carr were im-

pressed by the fact that the bulk of the plant for

I

producing poison gas had been used before the war

; in the niannfacture of dyestuffs or pharmaceutical

! products
;
and also by the way in which the various

: stages of manufacture had been allocated among
' the factories according to the suitability of the

available plant. The third section summarises the

output of initial products, explosives and gases m
the factories visit^ (cf. J., 1919, 398 it); tho fourth

deals with the military importance of the Gerrnan

chemical industry
;
and in the final part the position,

I in February, 1919, of the British and German

I chemical industries is reviewed [cf. J,, 1919, 28Se,
' 303 R (Allmand), 408 k, 427 b (J. Allan), 468 b

I

(Carr); and 1920, 47 R (Evans, Walpole)].

Retoht on the Commercial Situation in Siam at

THE CLOSE OF 1920. B'j T. H. Lyle, H.M.
Consul-General, Bangkok. Pp. 42. Depart-

ment of Overseas Trade. London; E.M.
Stationery Office. 1921. Price l.s. 3d.

The bad trading and financial conditions prevail-

ing throughout the world have also affected Siam,

and there is little new to chronicle since the issue of

the last report (cf. J., 1920
,
300 r). A Siamese

company, the Siam Coal Mining Co., Ltd., has been

formed to exploit a concession near Trang, where

I

coal has been found, hut some difficulty is expected

! as the coal will not hunker, being liable to ignito

spontaneously after a short exposure. An old-

established British company has recently acquired

temporary control of one of the tannery under-

takings, with option to purchase should the venture

prove protnising.



The export of teak doling the 12 montte end^

March 1920, waa practically double that oi the

orevions year, but rice was exported in smaller

quantities’^owing to the partial fadure of t^ crop.

The exports amounted in value ^ £15,7lo,l/u ^±.i

11-28 ticala), and included:—Rice and

durts, 441,M9 tons (£10,911,586) ;
teak, 70,^ t.

(£1,1§9,801) ;
hides,

(£156,430); sapphires and ruhiee. rough £^^14,
Lgar, red, 4272 t (£155.780) ;

and salt M t

^£80 733). Imports were valued at ot

which the United Kingdom furnished 17-1 per ceiR^

and the British Empire 74 ^r cent. I“^tation

of iron, steel and machinery from the United &ng-

dom is steadily increasing, but Jap^
Jl“ of

frivtiiTid except in regard to enamelled goodfl^ ot

which tee imports hare doubled. The chief articl<»

imported, together with the

dirMtly by Great Britain, were as follow.^lass

manutectures, £64,621 (WX);
ware, £146,539 (2-4%); chemicals, £51,^ (318/o),

copper, zinc, iron, lead, tin and other metals,

£^^242 (35-3%) ;
coal and coke, 15,^ t. ;

od®-

than petroleum, £126,211; medicines, £lffij08o

(S-n)T paper, £^2,316 (32-1%); matckes

£209 366- leather and manufactures of, £50,444

(l1p4’%h’soap, £45,799 (71-2%). Prospects of im-

proving British trade with Siam appear to »)e good

5he report contains very full statistical tables of

imports.

COMPANY NEWS.

ever became necessary to eell i^which is not coa-

teraplated—^there would, he no difnculty in obtaining

a foreign purchaser at a wice which would entail

no loss to Lover Bros. Prospecte for 1921 were

bright. Helped by tee withdrawal of Governmeat

interference and the excess profits duty, there was

a great revival in the home trade and tee beginning

of a revival in the overseas trade.

During the war Lever Bros, and its associated

companies (now 168) supplied the Government ivitt

over 60,000 tons of glycerin at the ci^rolM pritt

of £59 10s. per ton, compared with £200;—£500 per

ten paid for tee imported product, ^<1 was esti-

mated that the total advantage to tee Government

of having this large home supply represented a

money gain of over £10,000,000. Although by

virtue of the production of glycerin, tee soap in.

dustry was a “key ” industry, there was no desire

to keep out overseas competition by protective

tariffs - absolutely free-trade conditions were to V
preferred. For tee first time in its history tee com-

pany had experienced a strike. The employees

had recently agreed to a reduction in wages; tie

total sum disbursed in wages by the parent and asso-

ciated companies in 1920 was £7,707,031, whereas

teat paid in dividends to the ordinary shareholders

was £456,000. During the period July, 1914, to

December, 1920, £3,760,814 had been paid it

income tax. In reply to questions. Lord Levcr-

hulme said that the recent issue of debentures -wai

made to reduce tee outstanding liabilities, which

amounted to about £8,000,000, and teat the mib-

pany's claim for repayment of excess profits duty

would be a very heavy one.

LEVER BROTHERS, LTD.

The twenty-seventh annual general mating was

addressed by the chairman, the Rt. Hon. 1^™
Lcverhulms.^on April 22 at Port Sunlight. After

referring to the good services of Mr. John Gray M
vice-chairman, from which position he

to become chairman of Messrs. Gossage, of Widn^,

and Messrs. John Knight, of London, the chairman

commented on the precipitous deflation of prices

which had occurred and expressed his belief that

prices had now sunk to zero. He then spoke of the

Company’s new capital arrangements (c/. J., 1941,

95 b 134 b) and financial position, stating that the

Niger Company had been purchased during the past

yeS- for 8i million pounds, Price s Candle Co for

ij millions, Gossages and Crosfields for 1

and John Knight. Ltd., for about haU a million,

making a total of lU million pounds.
I

were Intered into with the African and Eastern

Corporation, but in view of the entirely changed

conditions in West Africa, the scheme agre^ upon

had been abandoned by mutual consent. AU new

development work had been stopped.
, . , ,

Trade at present was in a most unsatisfactory

state - the home trade of the soap industry had pro-

bably suffered less than that of most other indus-

tries, but export business was extremely quiet.

There was a general slump in West African produce,

and the position of the Niger Co. had l^n m^e
more difficult owing to the mistaken policy of the

directors of that company during the half-year

prior to the change of control. With a view to sui^

porting their own market, the Niger directors had

made , purchases of native produce through

brokers in the open market, and when tee dump

came heavy losses resulted ;
during this time Lever

Bros., anticipating the coming fall, were selling

forward, and after the fusion of the two companiM

had been effected it was discovered that their profats

on sales at high prices were offset by tte losses of

tee Niger Oo. The property ai^uired from tlm

latter company wj|* extremely valuable, and it it

Associated Poktland Cement Manofacttrers,

Ltd —The accounts of this company for 1920 show

a record revenue, after allowing for taxation, ol

£952,531, a sum which includes investments in asso-

ciated companies, etc. Issued capital amounts

£4 422,040 and debentures stand at approximate!;

£4’,000,000. There is a general depreciation tunc

of £1,050,000 and other reserves amount tc

£661.000. The dividend for the year is 10 per cent,

or 2 per cent, better than for the previous year

and £221,561 is carried forward, against £143,51

brought in. The position and prosp^ts of th

cement industry were outlined by the Hon. r. t

Stanley at the annual meeting held in London o

April 26 (c/. J., 1921, 156 b).

ThABSIB StJLFHUBAND CoPPEE Co., LtD.—

A

dd^
ing tee annual meeting of this company on April 4

in Glasgow, Mr. W. P. Rutherford, who hi

succeeded the late Lord Glenconner as chairmai

attributed the very low prices ruling in tec copp

market to tee existence of an unpreoedentrf amour

of scrap material and tee general lack of demani

A gradual improvement, however, was to

expected, and the company’s mining resources

Spain were ready to meet whatever demand are

for its ores when markets returned to their pre-wi

activity; but as long as tee present sta^atii

lasted the company would restrict expenditure

j

far as possible. A dividend of 15 per cent.
»'

The Salt Union, Ltd.—The annual meeting

this company was held on April 19 at Liverpo

Mr. G. H. Cox, the chairman, in a review ot i

position and prospects of the salt industry.

that output had been very seriously reduce, '

number ot pans now working being only c

pared with 245 a year ago. Thanks to better sU

ping facilities, the Eastern trade had

1920, no less than 100,000 tons ot salt ha^ng w

delivered to Calcutta, braides 50(» * *0

But prospects in the Indian market had darKci

owing to the competition of German crushed f
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from Hamburg and solar salts from Port Said
Spain, and the Bed Sea. No English salt had been
shippM for two months, but now a limited business

BUS being done, and prices were more satisfactory.

Exports to Japan amounted to 6000 t. in 1920, and
recently 18,000 t. had been shipped, in the pro-
duction of which the Weston Point vacuum plant
had furnished 4693 t. of salt in one week. Pro-
spects in Scandinavia and in many other export
markets were adversely affected by German com-
petition, which was much helped by the abnormal
position of the German exchange. The good export
trade in 1920 justified the company in maintaining
the dividend of 15 per cent, on the ordinary shares.

TRADE NOTES.

BRITISH.
South African Imports of Chemicals in 1919. The

measure of South Africa’s dependence upon other
ountries for supplies of chemicals and drugs may
e gauged from the following table of imports dur-
iig the year 1919. The third column gives the per-
entage weights in long tons (or volumes) of the
ubstances obtained from the countries indicated :

—

oetone, methyl alcohol,

wood alcohol .
.

galls.

Boric . , . , tons
Mtric

Phosphoric . . ....
Sulphuric

Tanalc . . ....
kails [ unetiiimerated)

,

,

nmoQta, anhydrous . . „

omoulum carbonate . . ..

nmonium nitrate . . ,.

ilcium carbide ,

.

iloritle of lime .
, „

''*infeda7iti

iedicides

iffi arable . , . , tons
lharge

ipeslum sulphate . . [i

^icinal preparation
’ier drugs and cAmicaU
'lum lb.

'tash compounds tons
•tassium cyanide . . ,

da ash
'

da, caustic .

.

dium arsenite
.

,

daepds, (unenum.)
aium cyanide . .

'

“ium silicate
. ,

’’

Quantities. Countries of origin

Ber cent.

8.661 . U.K. 24-8. U.S. 30.
Canada 46.

1.745 . Cr.E. 34 8, U.8. 27-4.

Japan 37-7.
18-8 .

1'7
.

381 U.S. 92. U.K. 7-7.
7'1 .

1-9 . _
247-3 . U.K. 100.
52-8 . U.S. 40-6. U.K. 30-7,

Australia 28-6.
28-5 ,

0-6 .

94-6 .

2.756-7 . Can. 84-2. U.S, 5-3.

U.K.2-5.8weden 3-2

iionray 2-6.

213-5 U.K. 97-2.

(388.610) U.K. 93-6.

(87.127) U.K. 45-4. U.S. 27-5.

Australia 25-3.
34-9 __
26-7
69-5

(1.096.247) U.K. 63-2. U.S. 31-6.

(1,099.318) U.K. 67 8. U.S. 18-5.

896 Turk. 37-5, Ind. 35-7,

Persia 23.
164-4 U.S. 81-2.

2-2 __
1.439-9 U.K. 79-5, Brit. E.

Afr, 19-5.

1.763-9 U.K. 82 7.

426'9 U.K. 50. Austral. 50.
456-5 U.K. 93-7. U.S. 7-2.

1.294-7 U.K.94-4.Geruj.5 6.

'.’.C U.K. 98.

Items in italics are given In values (dollars) only.

By value the United Kingdom contributed about
j
per cent, of the total imports.— (17.5. Com. Rep.,
ar. 12, 1921.)

t-' \ >

Mauritius in 1919,—The sugar industry was very
sperous in 1919, and prices exceeded all previous
boards. The high-water mark of production has,

reached, as practically all the areas
liable for cane growing are already under the
Pj and any increase in production will probably
e through improved methods of cultivation and

fifio?’
iot&\ area under cultivation,

^ 176,923 acres was under
Cultivation of aloes fibre declined, and the

J-®
plant sugar-cane on land formerly

pied by aloes continued. Increasing attention

w^ paid to the possibilities of growing sisal, and
tri||^ plantations were established, but the planters
were not enthusiastic. Sugar-can© megass is an
excellent paper-making material, but hitherto it
haa been used as fuel in the sugar factories, and
as such Its value is only equivalept to that of the
tuel d The value of imports during 1919
was Rs. 47,037,024, of which the United Kingdom
suppJi^ 24-3 per cent., compared with 16-3 per
cent, in 1918 (rupee = Is. 4d. at par). Imports of
coal, machinery, sulphate of ammonia, ana linseed
oil from the United Kingdom declined, and the
high freight rates drove some of the trade to
Kntish posses-sions, particularly South Africa. The
value of imports from the United States and Japan

Exports were valued at
which 75 per cent, went to theLmt^ Kingdom; they included Sugar, 302 826

metric tons; aloes fibre, 2176 t.; copra, 234 t.
•

coconut oil, 2411 hectolitres; vanilla, 2995 kg.; and
molasses, 103 t. (c/. J., 1920, 437 n).- (Co/ Rep

-

Ann., Cmd. 1103-5, Feb., 1921.)
^

.

FOREIGN.
iur«s., .raae oi japan lo 1920.-A comparison of

the Japanese trade statistics for 1919 (cf. J.. 1920.
327 r) and 1920 shows that the value of the total

rose from £221,692,930 to £238,286,178
exports declined from

£214,084,842 to £198,735,678, the decrease being
accounted for mainly by semi-manufactured goods.
The values of imported and exported chemical
products arc given below, together with the per-
centage increases or decreases over those in 1919
the yen being taken at 2'0'Ib. ;

— ’

Imports. 1920.
Inc. or dec.
over 1919.

£ Per cent.
.. 6.142.440 ..

Salt

OU’bearlne materials .

,

.. 1,073,922 .. - 13-7
.. 1,691,262 ..

Hides and skins .

.

.. 1.975.842 .. + 25-3
Rubber and gutta*pcrcha, crude. 1.368.234 - 22-7
Chile saltpetre .

.

2.523,480 .

.

+ 78-8
Ammonium sulphate, crude 2,026,944 .

.

- 27.6
Oilcake 15.392,718 .. + 11-8
Coal 2.031,126 .. + 71
Ores 1,627,614 .

.

- 28-7
Leather 857,208 + 58-5
Paraffin wax 770,202 .

.

+ 9-1
Caustic soda and soda ash 1,185,444 .. “ 20-0
Coal-tar dyes 1,574,778 .. + 44-0
Paper-pulp 1.344.870 .. + 23-4
Iron. pig. rod, tube, plate, etc. 26.342.112 .. -f 12-4
Lead, ingot, slab 726.118 .. •* 34-8
Tin. Ingot, slab .

.

758,982 .

.

+ 7-0
Petroleum 2.169.540 - 1-9
Paper 1,794.282 .. - 4-6

Exports, 1920.
Inc. or dec.

over 1919.

Starches
£

509.694 .

.

- 60-8
Sugar, refined .

.

. 3.121.592 .

.

+ 41-5
Coal

. 4,610.400 .

.

+ 19-9
Oils, vegetable .

.

. 1,082,628 .. - 18-9
Camphor 506,430 .

.

- 37 0
Iron . 1.503.684 - 30-6
Copper . 1.294,278 .

.

- 51-5
Tieather manufaeturcs .

.

319,566 - 52-5
Soaps 465,426 .

.

-1- 4-3
Slatchea . 2.902,206 .

.

- 13-7
Papers . 2.359.056 .

.

- 8-9
Clement . 1.025,618 .. -}-5S'7
Pottery ware , 3.208,512 .

.

+ 39-0
Gloss, and manufactures of . 2,350,378 -1- 18-0
Rubber tyres 817.734 .. + 12-7

The importation of precious metals increased, in
spite of the fact that the unfavourable balance of
trade in 1920 was five times as great as in 1919—
(U.5. Com. Rep., Feb. 16, 1921.)

*

Austrian Foreign Trade in 1920.—The foreign trade
of Austria for the fiscal year 1920 amounted by
weight to 5,479,230 metric tons, of which 1,^2,990
t. represent^ the trade between Austria and Ger-
many. Germany supplied 40 per cent, of the total
imports (4,502,170 t.) and took 20 per cent, of the
exports (977,0^ t.). Certain of the principal im-
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nnrts and exports are given below, in metric tons,

For the period July 1, 1919, to June 30, 1920:^

Coal
Celluloid .

.

ii^gneBlte .

.

Graphite .

.

Glass and glassware

Cement
Pottery . . •

• „
• •

Chemical materials and products

Byea. varnishes, and medicines

Imports. Exports
Metric tons.

2.191.200
110

18.500

27,700
43.600
2.100

55.200
0.880

10.000
21.200
85,320

The total values of the imparts from, and exports

to Germany were 13,427 million and 5,419 million

kronen, respectively (krone=10d. at par, now about

QT8d.).—(U.S. Com. Sep., Mar. 21, 1921.)

Swiss Imports of Chemicals and Oils in 1920.—Im-

portations of chemicals and oils into Switzerland In

1913 and 1920 were as follows :
—

Sulphur, lump, etc.

Turpentine oil

Caustic soda and potash

Sulphuric acid

Copper sulphate
Benzine
Aniline
Aniline compounds
Alcohol, denatured
linseed oil

Olive oil. olein

Fats and oils, llciuid. crude

Coconut and palm oil, crud

Petroleum .

.

Lubricating oil

Bone meal, raw plioaphat

Basic slag .

.

Potash fertilisers .

.

Other fertilisers

1918.

Metric tons.

38-88
19-82
89-05
9611
2103

160-88
1202
8-87

13-36
47-69
6-27

28-07
21-01

629-42
1389
188-85

657-93
13241
263-09

1920.

Metric tons.

38-62

17-

05
11571
132-8

8-68

849-2
23-46
15-23
1591
20-9

554
9-92

18-

26
246-12
122-03
187-17
651-45

166-

31

167-

32

—(Chem. Ind., Mar. 28, 1921.)

young persons employed in any prooeM in wIikI,

dust or fume from a lead compound is produced

or in which such persons lire liable to be splashed

I

with any lead compound must he examined once

i
in every three months by the district Certifying

j

Surgeon appointed under the Factory and AVork-

shop Act, 1901, and that suitable cloakroom, mess-

room, and washing accommodation shall be pro-

vided. These propos^ Orders are based on the

requirements in existing Regulations and Orders

for other processes.

Emergency Regulations.—By Royal Proclama-

tion of April 30, the state of emergency proclaimed

on March 31 and the Emergency Regulations of

April 1 were continued.

The supply of coal to breweries and distilleries,

except to certain yeast-producing distilleries, has

been prohibited.

OFFICIAL TRADE INTELUGENCE.

(from the Board of Trade Journal for

April 28 and May 5.)

OPENINGS FOR BRITISH TRADE

The following inquiries have been received at the

Department of Overseas Trade (Development and

Intelligence), 35, Old Queen Street, London,

S.W. 1, from firms, agents or individuals who desm

to represent U.K. manufacturers or exporters of

the goods specified. British firms may obtain the

names and addresses of the persons or firms referred *

to hy applying to the Department and quoting the

specific reference number.

GOVERNMENT ORDERS AND NOTICES. T/»raIity of
'

ftrni or agent.
,

MatcHale. liutiilier.

Prohibited Exports.—The following have been

removed from the list of prohibited exports, as from

April 28:—U) Potash, caustic, and articles con-

taining caustic potash; (2) Potassium carbonate

and mixtures containing potassium carbonate.

Orders under the German Repar.ation (Re-

covery) Act, 1921.—Order No. 6, dated April 21,

excludes from the provi.sions of the Act articles pro-

duced or manufactured in the Saar Basin.

By Order No. 7 of April 28, any article proved

to hare been delivered by Germany to any Allied

or Associated Power by way of reparation is ex-

empted from the provisions of the Act.

Order No. 8, of May 3, exempts any article

imported before June 15, 1921, provided it is essen-

tial for completing and working machinery or plant

partly delivered before March 8, 1921, or is an

essential part of German machinery installed in the

U.K. before that date; and if patterns, drawings,

or designs were sent to Germany before March 8,

provided that their value is not less than 20 per

cent, of that of all articles to be manufactured

under the contract.

Order No. 9, dated May 3, exempts any article

sent from the U.K. to Germany, or returned un-

altered to the U.K. from Germany, provided that

the consignor in the U.K. still retains the owner-

In (>der No. 10, of May 3, sections (a) and (b) of

Order 1 (cf. J,, 1921, 155 b) are recapitulated, and

the date up to which importation is allowed is

extendi to June 15.

Women and Young Persons (Employment in

Lead Processes) Act. 1920.—Draft Orders hare

Wn issued by the Home Secretary under Section 2

of the above Act, pry^iding that any women or

Auslralia .

.

British West Indies

CanadA .

.

South Africa

Belgium .

.

Pauzlg

France

Greece
Italy
Netherlands
Norway .

.

Spain

United States

Argentina
Cuba

Mexico

Skin^. hides, glove leather
’1

Cement, paper
China
Chemicals

|

Gelatin
I

Soap, disinfectants, china . •
:

Crockery, china . . . • • •
:

Floor oil, washing compounds ,

.

Poluihes

Tinplate
i

Window glass, steel plates . •
:

Paper
Pig iron, minerals, chemicals,

:

cement, glass, china, crockery,
,

paint, vamUh, paper, leather.

.

Frilble oils and fats, industrial and
,

mineral oils

Copra, groundnut?, oilseeds, crude

drugs, hides, skins, tanning

materials . .
'

Mexican fibre .

.

Crude linseed oil

Fertilisers

Chemicals
Tinplate, steel sheets

Olive oil. animal fats, sugar, syrup.

soap
Hides
Technical and edible oils .

.

Chemicals, china, glassware

Chemicals, pharmaceutical pro-

ducts, colours, paint, varnish,

metals, fine earthenwaia
Earthenware, china
High-grade varnish and enamel.

.

Earthenware .

.

Plate and window glass, tinfoil.

crown corks

Paint, varnish

China

•412 '20/

7i54o

527

567

521)

521

524

525

t

554

565

56fi

520

571

529.)

532

533

534

535

537

533

539

541)

5S1

542

I
5S6

5M
1

54S

I 550

552

592

593

• The Official Secretary. Commercial Inrorniatlon Burei'H-

ralia House, Strand, London, W.C. 2.

t The Canadian Government Trade Commissioner,

Itreet, Londm. E.C. 2.



V'ol. XL; N». 9.1 REVIEW. 181 a)

Mabkets Sought.—

A

Canadian tannery able to

export leather for bookbinders and bag makers,

wishes to hear from importers in the U.K.

A Canadian tannery able to export 1000 sides per

week of chrome leather in black and colours desires

to get into touch with U.K. importers.

A firm at Montreal able to export asbestos wishes

to hear from importers in the U.K.
[Inquiries to the Canadian (loveriinient Trade

Commissioner.]
\

TARIFF. CUSTOMS. EXCISE.

Australia.—Drugs and chemicals, not elsewhere

included, when packed for use in the household are

dutiable under Item No. 79, and medicines for

similar use under Item No. 285.

Austria.—As from April 15, customs duties when i

paid in bank notes must be paid at 80 times the i

rates specified in the tariff. :

Belgium.—Sulphuric ether may be imported
;

without licence as from May 2.
|

British Honduras.—The import duty on fuel oil
:

has been doubled, and the export duty on alcoholic
i

beverages reduced. '

I

British India.—The valuations of raw hides and I

skins for export duty are set out in the issue for '

May 5.

Cyprus.—The export is prohibited to all destina-

tions of, infer alia, ehcmicaJs, drugs, oils, copper, .

silver and gold. !

Csechoslovakia.—A copy of the exMrt free list
|

may be seen at the Department, 18, Queen Anne’s
Gate, S.W. 1.

Den)nark.—A“ di.spensation duty ”
is <diargod in .

connexion with the issue of licences for the import ’

of goods containing sugar. A complete schedule of
i

fluoli duties may be seen at the Department.
Ecuador.—The export duty on ivory nuts is fixed,

'

as from January 1, at 2 centavos per kg. for un-
shelled and 3 centavos per kg. for shelled nuts.

’

Certain additional export duties ore also leviocl
’

thereon.
;

Egypt.—Exporte to Russia are no longer subject
i

to licence except in respect of goods the export of
which is prohibited.

Recent import tariff valuations affect, infer alia,

copper, brass, tin, lend, zinc, phosphor bronze,
:

antimony, and quicksilver.
France .—The export duty on dephosphorisation !

slag has been withdrawn as from April 3.
|

(hrmany .—Import licences are no longer required
'

for animal manures, and many seeds and condi-
ments.

Export prohibitions have been withdrawn from ;

raw cocoa, lemon juice, certain spices, white of epff,

'

cneoa butter, rice starch, vinegar, certain flavouring :

essences and chemically prepared foods, etc. I

J)o. (Occupied Territory).—Not more than 5 kg. ^

of goods (with some exceptions, including phar-
i

inaceutical products and synthetic dycf«) may Ik?
;

imported by parcel post without licence.
Iceland .—The import is prohibited of chocolate,

;

eliinaware, liquoiice, and perfumery. The import
|

of almost all other goods is free. I

Ualy .—Until further notice all goods (with cer-
tain exceptions) may be imported by parcel post

|

Without licence. •

Luxembow'g. —All goods may now be exported
|

Without restriction with a few exceptions, among
j

wiiich are chemical and natural manures.
;

Mexico .—The export duty on sugar has been i

abolished.
i . t.

,

Netherlands East Indies.— copy of the new
j

tariff law may be seen at the Uepartment.
|

.
Increased import duties are payable on wares of

;

iron, steel, tin, lead, copper, zinc, leather, and i

paper.
j ie , ,

M^ified export duties are payable on mineral oil
j

and by-products thereof, and new duties on rubber,
|

fininine, copra, and coconut oil.
|

New Zealand.—Export prohibitions have been
withdrawn from glue, gelatin, glue pieces, hide
pieces, ami similar goods for the manufacture of
glue and gelatin.

Nigeria.—The import duties on spirits have been
increased.

Norway.—Export prohibitions have been with-
drawn from certain hides and skins, leather, and
pyrites.

Paraguay.—The import duties on starch, creolin,
matches, common soap, and candles have been
tmxlified.

—The export is prohibited of caustic
soda, copper, brass, flax, flaxseed, grease, iron ore,
pyrites, lard, animal fats, paper, paraffin wax,
crude petroleum, petroleum residues, and zinc.

Special authorisation is required for the export
of bones, cellulose, cement, ferromanganese, old
iron, tarred paper, petroleum products not speci-
fied above, and shoemakers’ glue and starch.

*S'oufA. Africa.—The import duties on beer and
spirits have been increased.
Spain.—The export is permitted without restric-

tion of all kinds of paper, cardboard and paste-
board.

The restrictions on the export of certain hides
and skins have been relaxed.

^

The surcharge of customs duties when paid in
Spanish silver or notes of the Bank of Spain is

fix4Hl for the month of May at 37*79 per cent.
Sweden.—Export prohibition.*? have been with-

drawn from certain oilcakes and cattle foods.
A copy of the regulations affecting the testing of

leather substitutes may be seen at the Department.
It is proposed to increase the cnstoins duties on

china, earthenware, glass, iron and metal goods.
Tunis.—Export prohibitions have been with-

drawn from essence of turpentine .and celluloid.

REVIEWS.

Factouy .Idmixtstraiion an’d Cost Accou.nts. By
Euwakd T. Elboukxe. Aiew edition. Up. xx.-f

811. (London: Longmans, Green and Co, 1921.)

Price 45s. net.

One of tho most intere.sting develiipniente ot

recent years has been the attempt to place factory

costs and management on a scientific basis. Just
as in the chemical industry there has been a con-

stant progress in the replacement of “ rule of

thumb” and empirical methods of manufacture

by those based on exact knowledge, so in other

branches of industry has there been an endeavour
to replace rough estimates by accurate costings

and to base management more on known statistical

figures than by observation—more or less cursory

—

of the work in hand. There has been, moreover, a

marked contrast in the progress of various indus-

tries, for while the engineering and heavy chemical

trades have been firmly established, the dyestuff

and fine chemical industries
^

are still in the

embryonic stage. In engineering the systems of

costing and of factory control have been developed

to a state of great efficiency, but only recently has

the value ot chemical control of material begun to

be recognised. In the chemical industry the con-

verse is possibly true, for there, after years of

propaganda, the value of research and laboratory

control is well established and extensively prac-

tised, but the vital necessity of accurate costings

and the value of scientific management is but just

beginning to be realised. Although the principles

of control, chemical or otherwise, of experiment

and research, of costing and ot management are

the same, whatever may be the industry, there is
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a great difference in their application. Thus, in
engineering, labour ie the all-important item, and
material coets are email in comparison, as, for
instance, take the oo.st of a £1000 motor car and
contrast the value of the metal used and of the
labour involved ; whereas in the chemical industry
the value of the material employed is often many
times that of the labour. This results in a different
outlook in the two industries. In engineering,
labour coets and rate of production are the factors
most eagerly scrutinised, whilst in chemistry yields
play the most important part in factory cost.
Again in regard to expenses, whilst many are
common to both industries, in engineering the cost
of machinery and its output may be contrasts with
the laboratory and supervision expenses in the
chemical industry. It follows that though both
the engineers and the chemists are screed on the
principles of costing and management, the appli-
cation of these will be different in each case, and
not only will they differ in each industry, but in
each particular branch.

The chemical manager, therefore, who wishes for
information on these important points can only
expect to find general principles in the literature
available, and must be prepared to work out the
particular application suited to his works. He will
he in much the same position as ho finds himself
with regard to his own science, for whilst ho can
get certain information from published chemical
literature, he must amplify this and work out his
methods in his research and technical laboratories
and his own drawing office. With a recognition of
these factors, many chemical managers welcomed
the appearanoe of the first edition of “ British
Factory Administration and Accounts ” in 1914,
and will turn eagerly to the 1921 edition* to see
what help in their industry they may derive from
it. The author of these books has had great experi-
ence in some of the largest engineering under-
takings in the world, and therefore speaks with
authority on the practice in this industry, but the
chemical manager will turn to the book to select
those systems which can be successfully applied in
his own particular works.

The preface promises well, emphasis is laid on
the fact that the book deals essentially with prin-
ciples and that practical applications are given by
way of illustration; this underlying idea of the
work is fully in keeping with the remarks previously
made. It is also clear that the book is intended as
one for reference. In this review it is intended
ta consider it from the standpoint of its value to one
in charge of a chemical works. It consists of over
700 pages, with an excellent index of 60 pages.
These are divided equally (approximately) into
Works Management and Works Accounting, and
the subjects are dealt with most exhaustively from
an engineering point of view. The greater portion
of the work, unfortunately for the chemical manu-
facturer, is occupied with the illustrations rather
than by a discussion of principles, and these illus-

trations will, it is feared, prove of very limited
application in the management of chemical works.
It is proposed, therefore, to deal with these prin-
ciples rather than with details of forms and methods
specially applicable to engineering

;
also to consider

the subjects as they are divided in the book itself.

1.

General Administration.-—There is very little

in this section which will be helpful to the manager
of a chemical works, though here and there items
of intoest crop up; for example, on page 18 the
question of buying material is entirely looked at
from the engineering standpoint, whereas in a
chemical works the quality of the article very often
determines its price and certainly ita value to the
manufacturer. On page 64 there is a very interest-
ing statement regarding the relation of works ex-
penses to direct wages, which is worth the careful

attention of all concerned The fallaqy of using a
ratio of works expenses to the direct wages bill as
a measure of the efficiency onfcanagement is pointed
out. Itmay be remarked that in a perfectly organised
works where machinery is used to such an extent
that the amount of direct labour is practically
negligible, the proportion of expenses to direct
labour would be enormous and, to the uninitiated
might excite the utmost alarm as to the efficiency of
the management. There is a great deal of useful
and general information in this section to those
dealing with the administrative side of the busi.
nees, such as sales, organisation of the office stall
and legal points rdating to the question of insur-
ance, etc.

2. Works Manayement.—Divided into three sec-

tions of Production, Labour, and Material Control.
Production.—This section is a chapter of 12 pages

relating to buildings and plant. It might very
well have been extended, as it is a subject of very
general interest, whereas the other chapters relate
almqpt entirely to conditions existing in the
engineering trade. The section on buildings and
plant is so essentially a question in which every
manufacturer is interested that it is a great pity
it was not further elaborated.
Labour Control.—The relation of engineering era-

ployers with their employees aniFof the unions con-
cerned has been developed to such an extent that
the chemical trade will be very glad to obtain from
them all the information possible, and therefore
this section on labour administration will prove
of very great interest to the chemical works man-
ager, and will also prove moat valuable for the

purpose of reference. It is certainly one of the

most useful sections in the book.
Material Control.—This section deals with the

methods used in the engineering industry, and will

prove but of very limited use to those engaged in

the chemical industry.

3. Works Accounting.—Divided into two sec-

tions:—(a) Administration Records, (b) Cost

Accounts, followed by specimen forms of works
routine, with a cornplete index.

(a) Administration Records.-—This is an ex-

tremely important section, and its relation to the

all-absorbing question of cost accounts is well de-

fined. In contradistinction to the earlier part of

the work, this section is of general interest, and

will well repay careful study by all concerned in

factory management and accounting. It contains

a full account of matters of importance to every

factory, such as employment records and methods

for the accurate keeping of all acounts relative to

wages, stock and plant, as well as much valuable

information as to stocktaking and depreciation and

valuation of plant Whilst the portion relating

to depreciation is more particularly devoted to

engineering, the whole section contains such a nmss

of general information that it will prove of the

utmost service as a guide to what should be done

in organising or reorganising a works, as well as a

useful reference book on these subjects. The im-

portance of accuracy in these matters, if a satis-

factory costing system is to be installed, is brought

out in the next section dealing with cost accounts.

(b) Cost Accounts.—It is not sufficiently recog-

nised that accurate factory costs are essential to

success. The result of a business run without these

is that the owners do not know how they stand

until their final yearly balance-sheet is made out;

on the other hand, with an accurate costing system,

although they may not know exactly bow they are

placed until the final halanoe-sheet is drawn up,

they can form a fairly accurate opinion as to the

way things are tending all through the year. Such

a system to be a success, however, means close co-

operation between the business and technical man-

agers and the aecountante, and it costs iiionej'

which, because it does not show direct results, is
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often begrudged by 8hort.flighted proprietors.

Onsequently, Section VI. A. is of vital importance

to proprietors, or the financial management, as well

as to managers and accountants.

\VTien we come to the section dealing with cost

allocation, the peculiar nature of the chemical in-

dustry becomes apparent. Yields, which play so

vital a part in the chemical factory costs, are not

a factor in engineering, and so do not come within

the scope of this book, hut much useful information

will be gleaned from the s^ion on cost allocation,

thou^ the succeeding sections on standing orders,

departmental or intermediate process accounts, and
stock production account will be of limited value

or interest to trades other than engineering. The
section on oncost or expenses, as we prefer the

term, is, on the other hand, of importance to all con-

cerned. The tact that interest on capital and de-
preciation is a logical part of expenses is emphasised

as it should be. Here again, however, the chemical
manufacturer will have to apply the information to

his own particular needs. To mention one instance,

the amount and value of steam used in chemical
operations is a considerable part of the expense,
but finds no mention or application as applied to

engineering costs.

The chapter on works routine—specimen forms

—

gives a mass of information—150 pages—in the

nature of forma which are, however, of little in-

terest to those not engaged in engineering, though
useful for the purpose of reference.

Looking at the book as a whole, the impression
forced upon the chemical manufacturer, and pro-
bably upon all hut those engaged in the engineering
trade, is that it contains an immense amount of
information

;
that parts of it will prove at once of

use to those in other than the engineering industry,

and that to those who have the time ana patience
to read it through carefully there are many pages
which, although they deal directly with engineer-
ing, will give food for thought and may perhaps
give rise to ideas in the particular industry in

which the reader is engaged.
The book is well prints on good paper (medium

8vo) and full cloth bound. It is published at the
not extravagant price, at the present time, of 45s.

net.

H. A. D. JoWETT.

A Research on the Eucaltpts and their Essen-
tial Oils. By Richard T. Baker and Henry
G. Smith. Second edition. Pp. xv.-f471.
Published by authority of the (Government of
the State of New South Wales, Sydney, 1920.

Since the time of Boron von Mueller the sys-
tematic study of the Eucalypta has been almost
entirely in the hands of Baker and Smith. These
authorities have departed from purely orthodox
methods in classification and have founded species
on a system depending not only on morphological
characters, but have called to their aid, inter alia,
the chemical properties of the products of the
trees. The system that has been adopted appears to
have worked out very successfully.
In the volume under review, which is enriched

with numerous beautiful illustrations, the whole of
the important Eucalypts are fully described. In-
tormation is given concerning the botanical
characters of the tree, its habitat, the character of
its timber, and a full account of its essentia! oil.

A special chapter is devoted to a description of
the principal constituents found in the Eucalyptus
ei.ls, including cinool, ^eraniol, the terpineols,
Piperitol, eudesmol, cuminal, aromadendral, and
ecyptal. A_ critical survey ot the methods for the
^termination of cineol in eucalyptus oils is in-
cluded, but the ortho-cresol method has, nnfor-
miiately, h«n published in this country just too
late to be included in this survey. The authors

conclude :—(l) That an accurate method for deter-
mining the amount of cineol in eucalyptus oils
under all conditions has yet to be discovered; (2)
that no one present method is applicable in all
c^es; (3) that arsenic acid is lees advantageous for
the purpose than phosphoric acid

; (4) that the use
of petroleum ether in connexion with phosphoric
acid IS an advantage if the process he carried out in
the manner suggested by the authors.
Among other conclusions they agree with most

rmglish chemists that the resorcinol method is only
of use with certain types of oil. It is stated that
eudesmol occurs in both the liquid and the crystal-
iine conditions, “ although the line of demarcation
separating them is evidently slight.’^ ITie autWs
consider that eud^mol changes its character from
crystalline to liquid, and vice versa. The explana-
tions of this do not appear to be very satisfactory,
and it IS probable that further research may prove
the existence of isomeric eudesmols, each of con-
stant characters and existing in varying propor-
tions naturally, so that superfusion and similar
phenomena may be in question.

Cryptal is a new aldehyde of some interest, and
was obtained from two different specimens as a
crystalline semicarbazone, melting at 180° C. • there
appears to be no doubt of its chemical individuality.

I

Piperitone, the “peppermint'' ketone discovered

I

by Smith, is another very interesting constituent

I

of certain Eucalyptus^ oils, and interesting specu-
lations as to its constitution are made. It is pos-
sible that thymol, which results from the oxidation
of piperitone by means of ferric chloride, may
eventually be prepared in this way on a commercial
scale.

The work is very free from errors, and reflects
great credit on all concerned in its production.

Eb.xest J. Parry.

The TECH^^cATA Examination of Crude Petroleum,
Petroleum Products, and Natural Gas. By
W. Allen Hamor and F. W.arde Padgett. Pp.
x.-} 573. (New York: McGraw-Eill Book Co.,
Inc. 1920.) Price 30s. net.

This work, primarily written for American stu-
dents of petpleum technology, will prove of service
to all those interested in the examination of petro-
leum products. The authors have attempted, with

i
success, to compress into a small space the lato^jt

physical and chemical methods considered essential
for the evaluation of crude petroleum and its de-
rivatives. In order to do tliis otlier well-known
text-books on the subject have been widely quoted,
and the authors have not failed, where they have
considered it expedient, to cut out details and
satisfy all requirements by referring to the source
where such details can be found. Unlike inorganic
analysis, the analysis of petroleum bodies depends
largely upon empirical methods, carried out accord-
ing to standard methods in order to obtain compara-
tive results. In such cases the authors have ad-
hered to American mctliods and have chiefly de-
scribed those prescribed by the American Society
for Testing Materials and the United States
Bureau of Standards. For this reason the Redwood
viscosimeter is mentioned but not described. The
multiplicity of methods now used for reaching the
same objective only empha.sises the urgent necessity

for the early international standardisation of
methods in order to save time and prevent con-
fusion.

Ill addition to chapters on the examination of

crude petroleum, illuminating oils, lubricating oils

and greases, and bituminous road materials there
are valuable chapters on the examination of other
petroleum products, the sampling -of petroleum oils,

the evaluation of oil shales, laboratory methods for
benBcl-reoovery plant operations, and the examina-
tion of natural gas. In view of the increasing im-
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portance of benzol and the world-wide interest now
taken in oil shale, the inclusion of these two
chapters adds to the value of the volume. For the

latest information on the “Laboratory Testing of

Oil Shale for Oil and Ammonia Yield/* the paper
by Lawson Lomax and Remfry, in the of

the Institution of Petroleum Technologists, Vol. 7,

Jan., 1921, should be consulted.

The descriptive matter in the book occupies circa

300 pages, and the remaining 272 pages are closely

packed with an exhaustive appendix containing in

compact form chemical and physical data and many
valuable specifications for the reference of the re-

finery chemist, petroleum engineer, and gas en-

gineer. Tlie authors have not failed to give con-

sideration to that very important item in a hook of

reference—the index—and to emphasise their

appreciation of this feature they quote the following

from Horace Binney :

—
“ The best book in the world

would owe the most to a good index, and the worst

book, if it had but a single good thought in it,

might be kept alive by it.**

The thought underlying the structure of this

work is so good that its continued appearance as a

standard handbook on the subject in its present

form is to be expected. There is no doubt that the

analyst or petroleum technologist in possession of

this book has at hand a reliable work of reference,

and with the methods described and those referred

to is in a position tp carry out all the essential tests

on petroleum products.
B. Blaceler.

OBITUARY.

J. W. LEITCH.

John Walker Leitch, who died on April 10, was
born at Paisley, in and was educated at the
Royal College of Science, South Kensington, and
at the University of Glasgow, where he took the

B.Sc. degree. In 1887 he came to Milnsbridge,
near Huddersfield, as secretary and chief chemist
to Messrs. Dan Dawson Bros., Ltd., one of the
ioneers in the colour-making industry. In 1890
e started business on his own account and shortly

afterwards established The present firm of Messrs.
John W. Leitch and Co. at Milnsbridge Chemical
Works. Throughout his career Leitch devoted
himself to the manufacture of coal-tar products.
Specialising on the nitro- and amino-derivatives of

benzene and toluene, he established a standard of

excellence in the intermediates and colours which
he manufactured that was not bettered even by the
Germans. Not only have the effects of his work
been felt in the colour industry, but also in the
heavy chemical trade and in the field of explosives
manufacture, where his intimate knowledge of the
aromatic nitro-compounds proved of great value.

Leitch held numerous patents covering improve-
ments to processes and to plant, particularly in

respect of the recovery of sulphuric acid from waste
acid, plants to his specification having been in-

stalled in numerous works. Years 4)efore the war
he developed the manufacture of dinitrotoluene for

dye-making, incidentally obtaining TNT, and ex-
tended the production of the latter in the early
period of the war, producing an almost perfectly

pure product. He gave unstintingly of his energy
to assist the Authorities in the manufacture of

explosives, and as the result of his exertions on
war work he suffered a very serious breakdown in

health in 1917, which lasted for twelve moriths, and
from the effects of which he never completely
recovered.

Leitch was first president of the Chemical Em-

ployers’ Federation (Yorkshire Section), an active
member of the Association of British Chemical
Manufacturers, and was keenly interested in the
improvement of facilities for higher technical in.

struction in Huddersfield, where he was a member
of the Technical College Coal-Tar Extension Com,
mittee. He was chairman of the Board of Trade
Commission that visited the German colour works
in the occupied territory, and reported on their

condition shortly after the armistice was signed, a
member of this Society since 1894, he was until re-

cently a regular attendant at the Society’s annual
gatherings.

L. G. Paul.

PUBUCATIONS RECEIVED.

Famous Chemists: The Men and theik Wobk.
Bxj Sir William A. Tilden. Pp. 296. (London:
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ammonia oxidation at hochst

J. R. PARTINGTON.

The ammonia oxidation plant of the Hochst Farb-
jrerie (vormals Meister, Lucius und Briining) is

situated at Hochst, on the right bank of the Main,
about 10 miles from Mains. It is about two miles
from the works of the Griesheim-Elektron Co., with
which, however, it has no connexion. During the
war an amalgamation with the Badisehe interests
took place, synthetic ammonia from Oppan being
supplied to Hochst for oxidation (c/. J., 1921, 99 a).

There was before the war an oxidation plant at
Hochst, comprising 37 converters fitted with cir-

cular platinum gauzes about 7 2 in. diameter, con-
tained in vessels similar to those used for contact
sulphuric acid. The efilciency of this plant, which
produced about 54,000 tons of nitric acid per
annum, was not above 80 per cent., and a new plant,
completed in February, 1919, was erected in its

place at a cost of about £1,000,000. This plant has
a capacity of 24,000 tons of ammonia, or 140,000
tons of nitric acid, per annum.
In addition to synthetic ammonia, arriving as

25—27 per cent, liquor from Oppau, gas liquor
ammonia (20 per cent. NH,), and cyanamide am-
monia liquor (22—27 per cent.) from Knapsack (c/. J.,

1919, 303 k) were received, the liquor being stored in
four overhead spherical steel tanks, each of 264,200
gallons capacity. The liquor was rectified in tour
stills, one spare, of the Savalle type with 15 effects,
each with a capacity of 20 tons of ammonia daily.
The gas not used for oxidation was absorbed in a
plate tower 30—40 ft. high. Ammonia from gas
liquor was scrubbed with caustic soda solution of
48—53° Tw, and then passed through charcoal puri-
fiers in the usual way to remove sulphur compounds.
The ammonia gw from the stills was freSl from
moisture by refrigeration with ice-cold water; the
presence of moisture caused scaling of the iron
pipes and was also believed to he prejudicial to the
conversion, although there is no evidence of this.
The ammonia gas and air were metered through

Venturi meters and driven by ten 55 kw. centrifugal
blowers to the filters and converters. The mixture
contained 12'5 per cent, by volume of ammonia, re-
gulated within narrow limits. The ammonia supply
pipe was 8 in. diameter and the air pipe 18 in. dia-
meter. The air was filtered through cloths in a
wooden box and the mixed gas was carefully filtered'
from dust and ammonium salt fumes through eight
layers of linen cloth in chambers 9 ft. by 5 ft.
The gas pass^ under 6 in. water pressure through

two central mains in the converter house, from
which it was diverted to the 224 converters, each
PJ^ided with a circular platinum gauze catalyst
of 20 in. diameter, or 2‘12 sq. ft. cross section. The
maximum output of each converter was I'S tons of
wtric acid per 24 hours, the efficiency of oxidation
being 89 per cent. The efficiency from ammonia to
uilute acid (including the efficiency of the absorp-
tion plant) was 87 per cent.

;
that from ammonia to

strong acid (including the concentrating plant) was
o4 per cent. The body of the converter (Fig. 1)
insists of cast iron, in four sections with flanges,
the two middle sections were 18 in. and 12 in. high,
bud supported the catalyst between them; the
wuical top and bottom pieces were each 3 ft. 6 in.
b'gh. The top cone was lined with sheet nickel to
protect it from the hot gas. The catalyst, clamped
brtween asbestos rings, was started by heating to
redness by a hydrogen or coal-gas flame inserted

it through a lighting hole shown in the figure,
the exact construction of the catalyst has been

uitferently stated. It has been asserted that it con-
sists of two, or three, or four platinum gauzes, 20 in.

diameter, of 0'06 mm. wire with 80 meshes to the
Im^r inch. The gauzes are possibly spot-welded
and are supported on a grid of ten stout platinum
wires, 1 mm. diameter- spaced at 10 cm. distance.
The total weight of platinum in the catalyst has
been stated as 333 grams, which does not agree very
well with the details of construction, but is probably
approximately correct.

Fio. 1.

The converters were arranged in two sets of seven
or eight on each side of separate inlet and outlet
mains, the latter 1 ft. in diameter and connected
with the converters by 4 in. pipes, lagged with di-

atomite brick shaped to fit, cemented and wired.
The upper bend pipe of the converter was not
l.ogged, BO as to allow for expansion. Before enter-

ing the converters the gas passed from a common
main to a vertical, lagged, multitubular pre-heater,

15 ft. by 5 ft. external dimensions, in which it was
heated V steam. The purpose of this was to pre-

vent condensation of acid from the hot gases coming
from the converter when these were passed through
the heat-exchanger which followed. In this, which
was identical in dimensions with the pre-heater, the
warmed gas passed in counter-current to the gas

from the converters, and left at 200“ C. Two
heaters so arranged served 14 converters. The tem-
perature of the catalyst was about 800° C. ;

the gas
left the converter at 650—700° C. In starting the
converters extra air could be added and the only

K
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partly converted exit gEU by-passed to a chimney
until the gauze was activaM. Gate valves were
used, with a slight air jiressure on the side of the
valve not in oontact with the gases to prevent
leakage. In 56 of the latest type of converters the
gas was passed by a lagged 3 ft. main through two
tubular boilers,leaving these at 270° C. to the heat
exchanger. In this way four tons of water was
evaporated per hour and the steam was used for

warming the gas, as described above. From one to

three men only are necessary to attend to all the
converters.

The gases containing nitric oxide and steam
coming from the converters were passed through
eight cast-iron mains 18 in. diameter, supported on
three ferro-concrete bridges, to four rows of eight
absorption towers. Each row of towers was pro-

vided with twelve intensive coolers of special design,

i.e., 48 coolers in all. These coolers (Fig. 2) were
of aluminium, with an annular space between the
outer wall and an inner vessel, the gas entering
above through a 4-in. inlet, dividing into four
2-in. pipes leading to an annular space between the
walla. The gas and condensate left throng a 4-in.

outlet below. The coolers are 6 ft. high and
2 ft. 8 in. diameter. In these, on account of the
rapidity with which the gas passed through, prac-
tically no acid was condensed, but only water. The
condensate was put down the fifth absorption tower.
The gas left the set of 4 coolers at 30° C. through

4 pottery mains 1 ft. diameter, joining to a single

brick chamber at the base of each set of eight towers
attached to 56 converters. Secondary air was ad-

mitted at this point (not before the coolers).

Fig. 2.

The towers are 41 ft. high and 21 ft. diameter in-

ternally. The walls comprise three layers of brick-

work, the outer layer of bricks 6 in. by 4 in., set in

a mixture of sodium silicate and kieselguhr. The
top of the tower is slightly domed, and there is a
central partition in each tower, the gas passing up
one side and down the other, and then going to the
next tower throng a brick channel at the base.

The towers are packed with stoneware rings. The
total internal volume of all the towers is 35,320
cb. ft., which amounts to only 81 cb. ft. per lb. NO,
absorMd per minute as compared with 350 cb. ft.

Calculated by the formula proposed by Dr.
Parker and the writer (c/. J,, 1919, 76 i), or
1500 cb. ft. as used at the French works at
Bassens when we saw it in 1918. The reason why
this small tower capacity is effective is clear when
it is remembered that at Hochst no less than 25 per
cent, of the oxides was absorbed as nitrate by
saturated sodium carbonate solution fed to the last

two towers. The liquor in the first of these towers
is allowed to become uid, so that the nitrite is con-
verted into nitrate, wBilst that in the second is kept

alkaline, to absorb the oxides of nitrogen driven out
of the first when conversion into nitrate occurs
B.P. 129,699/1919; Partington and Rideal). ^
solution of nitrate was evaporat^ by the waste heat
of the converters. The remaining towers were fed
with water for the production of nitric acid. The
efficiency of absorption plant was 97 per cent. Each
tower is stated to have cost 40,000 marks. Acid of

50 per cent, strength was obtained from the first

tower of the series, the liquid being circulated in

the towers by 8 in. obrome steel centrifugal pumps
each fed by a 3—4 in. pottery main and delivering
through a silicon-iron pipe of the same diameter to

the top of the tower, two delivery pipes being used
to each tower. The metal pipes were coned and
fitted in the same way as the pottery pipes. Acid
distribution was effected at the top of the tower b.v

a revolving ribbed disc, turned by a gear shaft at

80 revs, per min.
The acid from the towers was passed to tie

coolers, consisting of S-pipes of silicon-iron cooled

externally with water. There were also intercoolers

between each pair of towers except the last, and tie

temperature was kept as low as possible, K° C, in

winter and 40° 0. in summer. The fact that tie

dilute acid towers would probably work slightly

better if warm (see Partington and Parker, loe. eit)

does not seem to have been appreciated. In summer
ice-water was used in the coolers. Large stone-

ware receivers were placed above the coolers to

serve as acid reservoirs. Tho circulation in each

tower was 110 gallons per min.
;
the loss of acid in

the whole system did not exceed 2 per cent.

Twelve stock tanka of brickwork, each holding

1412 cb. ft., received the tower acid from the re-

ceivers at the base of the towers, through tapered

pottery pipes. No fan was used with the towers.

The tower acid was concentrated by mixing 7

parts of 50 per cent, tower acid with 1 part of sul-

phuric acid, in five mixing vessels with mechanical

stirrers and then denitrating. About 42,000 tons

of sulphuric acid was used per month, hut prac-

tically all was recovered. (In France 2‘6 to 3 parts

of sulphuric acid only were used, hut the nitric

acid obtained was less concentrated—85 per cent,

strength—than that obtained at HSchst. The

nitric acid was recovered partly in two rows of nine

silicon-iron towers, 4 ft. diameter and 25 ft. high,

and partly in stone towers, with casl^iron pipe

jackets, 36 ft. high and 3 ft. 6 in. external diameter,

the walls being 9 in. thick. Steam at 150° C. was

introduced at the base by a 1 in. lead pipe just

above the exit for the denitrated acid. The nitric

acid vapour from the top of the denitrator passed to

a cooler of S-shaped silicon-iron pipes. The acid to

be denitrated entered half-way down the cooler and

acid from stock was sent down the’npper part to

assist condensation. Oxides of nitrogen were re-

moved from the nitric acid by a current of air and

recovered in 20 absorption towers. The completely

denitrated sulphuric acid was oooled in a water-

cooled cast-iron cooler and collected in a large lead-

lined tank of artificial stone. It contained about

70 per cent, sulphuric acid and was reconcentrated

in a Kessler apparatus or in a modified Pauling

apparatus {cf. j.j 1920, 656 a). The latter was said

to be very efficient, (In French practice a de-

nitrating column 20 ft. high and 18 in. internal

diameter produced 6 to 8 tons of nitric acid per day

with an overall yield of 85 to 87 per cent, on the

ammonia burnt in tho Ostwald type catalysts. The

consumption of fuel in reooncentrating the sul-

phuric acid was 16 to 20 per cent, of the weight of

nitric acid produced.)

It is of interest to compare the mode of operation

at Hochst, representing the latest German practice,

with the indications obtained by experimental wunn

in England, unfortunately never translated

technical {tractice. The resemblance' is striking.

the following comparison the experiments carrieu
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out by the writer and his colleagues for the Muni-
tions InTentiona Department are referred to many
of which haye not been published. The sepilration
of water from the converter gas by rapid cooline
was the subject of B.P. 131 942/l/l8 (Ldeal and
Partington). The object of this procedure, which is
combined with the addition of secondary air after
the coolers is to keep the gas as concentrated as
possible in the oxidation and absorption towers It
is clear from the equation 4NH,+50,=4N0-t6H 0
that the unoooled converter gas contains nitric
oxide and steam in the ratio 2 to 3 by volume so
that if the steam is removed a considerable concen-
tration in oxides of nitrogen results.

The dimension of the platinum wire and the mesh
of the gauze are also those found most suitable by
the writer, and if the use of two gauzes at
Hochst is the correct description this is also in
agreement with the type of catalyst recommended in
the ofiicial publication, “Ammonia Oxidation
applied to Vitriol Chamber Plants,” MID
Stationery Office, 1919. The use of alkali to finish
tho absorption was carried out exactly in the
manner specified in B.P. 129,699/1919 (Rideal and
Partington)

;
it has been shown that this effected a

considerable economy of tower apace. The use of
sulphuric acid as an absorbent, which was tried at
Leverkusen and found unsatisfactory, was also the
subject of a long series of experiments (unpublished)
by the writer and Dr. Parker, who decided that it
was not an efficient method of absorption.

It may foirly be said that laboratory workers in
England and Germany seem to have been led to the
same conclusions, hut whereas the German tech-
nolopsta translated the results into plant the
English work finished in the research laboratory.

YEAST GROWTH.

LEWIS EYNON.
The growth of yeast, first closely investigated bv
asteur, has since been the subject of much researchand controversy In suitable media, such as malt

wort, the growth is characterised by three phases,

/iM*
’

x'
or lag phase, observed when

Old yeast cultures are introduced into fresh wort,W the logarithmic phase or period of unrestricted
growth, and (3) the phase of retarded growth due

of
oxygen or food, or to accumulation

carbon dioxide and other toxic substances. The
yeast crop finally obtained is obviously dependent onthe various factors which retard growth. It is

lig'^lteww'f^'
(Clio™- Soc. Trans., 1921,

that 0^1
grown under such conditions

possible
°o™«o Into play, it is

diSi the influence of the in-

tbe
Thus, provided

menfoJ-
* constant of growth, K, to the fer-S constant, the

the
®^onld be approximately proportienal to

cOTstfteeef
of the sugar when this

Swrf **10 limiting

tesM iii/y proportionality was

Po^ Tn* type
t**®* had been freed

glucose-
treaty with small quantities of

wd initJei”^
proportionality between yeast crop

hpto f concentration was found to hold

Prrfu^
* ^ 3900X 10* oeDs being

Erowth
sug^ar as the factor controlUng

is Praet,V^/^i
crop (S. cerevisut grown in wort)

PoratiiTe
independent of the fermentation tem-

caw ®“<* 250 c., as should be the"nee tlie temperature coefficients of K and F

do not differ grimtly. The influence of the amount
of ^mg on the yeast crop is nil provided that^tively growing cells are used for seeding, i.e., the

the growth, the
The retarding influence ongrowth of carbon dioxide remaining dissolved in thewort IS very marked and is not attributable merely

to exclusion of oxygen. With regard to the in-
5'cast growth. Slater hasattempted to verify the opinion that malt wort con-tains a certain amount of combined oxygen avail-able for yeast growth (cf. J., 1919, 392 b) by esti-mating yeast crops under such conditions that the

oxygen-contaming substance would become the
‘he crop. His experi-

sTo/pt’f
hear out this opinion, but

iiggest that there are two different modes of growth

staa^'pf
""hich is illustrated by the initial

stages of grow'th in malt wort, and the other bygrowth m laetese-yeastewater. In the former
oxygen (either free, combined, or absorbed by the
yeast) plays no part save that in the free state it
slightly retards growth, carbon dioxide retards
growth and the energy necessary for growth is ob-
tained from the fermentation of the sugar. In the
latter mode of growth, which is unaccompanied bv
alcoholic fermentation, free oxygen is essential,
carbon dioxide in large amount retards growth, and
the energy necessary for growth is obtained throughsome oxidation reaction carried out by tho yeast.
As blator observes, there is some similarity be-

tween the views now advanced by himself and those
expree.sed by Pasteur with regard to tho influence
of oxygen on yeast growth. Thus, Pasteur observed
Eludes sur la Bure) that yeast can live and mul-
tiply in absence of oxygen, although under these
conditions tho amount of yeast produced is very
small by comparKson with the amount of sugar fer-
mented. Thus, in one experiment in which fer-
mentation was effected with exclusion of air the
ratio of the weight of (dried) yeast to that of sugar
(sucrose) fermented was 1:89, whilst in another ex-
periment m which a more mature yeast culture was
u.scd for seeding the ratio was 1:176, and the yeast
CTop showed abundant evidence of involution.
Pasteur i^erred that in order to grow in absence of
oxygen the yeast cells must be young and vigorous
and still under the influence of the vital activity
produced by the free oxygen which has aided their
formation Md which perhaps they have temporarilv
accumulated; very old yeast cultures were found to
remain quite inert in s medium from which free
oxygen was excluded. In further experiments
Pasteur showed that the ratio of yeast produced to
sugar fermented or consumed is greatly increased
b.y the presence of air, this ratio being as high as
1.4 under extremely favourable conditions of air
access. Under such conditions a considerable part
of the carbon dioxide evolved is produced, not by
fermentation, hut by oxidation resulting from
assimilation of atmospheric oxygen, i.e., to this^tent the yeast behaves like an aerobic organism
Pasteur subsequently showed that with air accessyeMt can multiply m a solution of lactose in yeast-
water without producing any fermentation what-
ever thus proving that yeast is capable of a strictly
aerobic existence. He concluded that the fermenta-
tive power of yeast can vary widely between limits
which are determined by a maximum and a mini-mum access of oxygen. With maximum access of
oxygen yeast ceases to be a ferment, i.e., the ratio
of the yeast crop to the weight of sugar consumed
13 of the same order as for aerobic organisms, eueb
as moulds. Thm mode of life corresponds with the
second mode of growth (growth in lactose-yeast-
water in presence of oxygen) outlined by SlaterW ith minimum acceM of oxygen yeast stSl grows,though much less actively than in presence ofmoreoxyge^ and Its capacity for fermenting sngar is
greatest. This mode of life ("Jo vie wiw o^”)
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plectron. If fiofl* enter the nucleus, the atomic
““

her is unaltered, and an isotope of the original

“ results. If tl>e proton alone enters the

ncleus an atom of the next higher atomic number
*'

ults ' If f“th new configurations are possible,

'^kments of the same atomic weight but with differ-

nt chemical properties result. Such elements are

*alled “isobares." Their occurrence among radio-

Ltire elements is known. The hydrogen atom is

unique it is the only atom in which the nucleus is

not composed of a number of protons packed very

closely together. When four protons are packed

closely with two electrons to form the helium

nucleus, theory indicates a reduction of the effective

mass so that the helium nucleus will have a weight

aomewhat leas than four times that of hydrogen.

The lecturer concluded with the remark :
—

“ Though as a chemist I view with some dismay the

possibility of eighteen different mercuric chlorides,

as a physicist, it is a great relief to find that blature

employs at least approximately atandard bricks in

her operations of element building.”

SOCIETY OF CHEMICAL INDUSTRY.

NEWS FROM THE SECTIONS.

SHAWINIOAN FALLS.

A dinner was held by the Shawiuigan Palls

Section at the Cascade Inn, Shawinigan Falls, on

April 12, and was attended by about forty members.

After the customary toast to the King, the chair-

man, Dr. F. W. Skirrow, introduced Mr. V. C.

Bartram, of the Canadian Electro-Products Co.,

who gave a very interesting address on the situation

in Europe. Mr. Bartram passed a considerable

portion of the year 1920 travelling in England,

Holland, Belgium, France, Italy, and Switzerland,

and he spent a month in Germany visiting most
of the larger chemical centres. He was much im-

pressed by the difference between the commercial

conditions prevailing in Germany and those in Eng-
land, There seemed to be absolutely no unemploy-
ment in Germany, and most industries were working
at full capacity, especially those industries which
were able to obtain their raw materials in the
country. In many instances, however, plants were
working at full capacity on raw materials obtained
tlirough outside interests, the owners of the
materials being charged so much per kilogram or
metre for the work done upon them. In this way
employment was being maintained in Germany and
nnemployment in surrounding countries. Hnless
steps were taken to protect industries in Allied and
neighbouring countries, it would, in Mr. Bartram’s
opinion, be very difiJcult for their manufacturers to
compete with German manufacturers for some con-
siderable period. Mr. Bartram found the German
people very polite, and anxious to impress one with
the extent of their wealth. It would appear as if

the Germans, not knowing the exact stops which
ore going to be taken to collect the indemnity, are
wery keen to dispose of such we.slth which they
have retain^ in (^rmany to their own petsonal
Mvantage, t.e., to get the most enjoyment out of
the money while they have it. Mr. Bartram is of
“he opinion that by proper control of industry and
mereased toation, the Germans could well afford

pay the indemnity demanded by the Allies, and

aim
present time they are really prosperous,

although very short of some of the real necessities

however, they seemed to be reconciled to
sattmg along with a minimum of luxury and with-

many of the things we here consider necessities,

a I “f to the enormous inflation of money,
traveller in Germany gains the impression that

the country is immensely rich, and that there are
only two classes in Germany to-day, the extremely
rich and the extremely poor. The infiation of

money has been much greater than the increase in

prices, and many persons who had property to dis-

pose of have sold it and become very rich almost
without effort. It would appear that Germany can
only hold her present advantages in many of the
world’s markets she is now dominating until such
time as the German populace tires of living under
the conditions existing there to-day. There is no
doubt that the Germans realise they have been
beaten, but many feel that by sticking closely to
work and doing everything possible to maintain
production on an economic basis they are dealing
a severe blow to Allied interests, and in this way
getting back some of their own. It would hardly
seem possible that the German populace can long
continue to maintain their present standard of
living, and doubtless the trade situation will rapidly
be forced down to a level at which Germany will

cease to enjoy her present advantages. The import
duties adopted by other Governments to counteract
the advantages Germany now enjoys through ex-

change should improve the situation in the rest of

the world and particularly within the Empire.
Mr. Vinet, of the Shawinigan Water and Power

Co., then made a few remarks on his visit to Ger-
many with the Allied Army of Occupation in 1919.

MANCHESTER.
About 70 members attended the last meeting of

the Session, which was held at the Textile Institute

on May 6, Mr. John Allan presiding.

In a short communication on "Woad,” Mr. .1.

HUbner stated that the prohibition of the import
of dyes could be traced back at least to the 15th

century, for he had found in the British Museum
a special licence granted and signed by Henry VII.

for the importation of 230 tons of woad from France.

Although woad grew in this country from very

early times, it was not cultivated here until the

15th century. When serious attempts were made
to cultivate it, its importation was prohibited.

Many of these attempts failed because continental

growers, although willing to supply seeds, destroyed

their germinating power by boiling them in water

or smoking them in chimneys.

Mr. W. H. H. Norris read a paper on “Methods
for the Complete Recovery of Nitro Cake,” in which

he described a process which bad been ured on a

manufacturing scale. This consists, briefly, in

digesting the cake with hot process liquor amd so

precipitating all the salt cake in a pure state, leav-

ing the acid in solution. The mixture is filter^

and washed in centrifugals, and the resulting acid

liquor is used for ammonia absorption. The
ammonium sulphate liquor is evaporated until a

definite density is reached, and the process liquor

is run back to the digester to neutralise the acidity

of a fresh charge of nitre cake.

A new process for recovering sodium sulphate

and a strongly acid liquor was also described, which

involves running off the residue from the retort

and pelleting it in a digester in presence of liquors

of regulated composition. A second treatment of

the liquor in the same vessel produces anhydrous

sodium sulphate (96 per cent,). For transport, the

acid liquor of 60 per cent, acidity may be diluted

to about 25 per cent, acidity without risk of crystal-

lisation taking place when cooled to 10° C.

Mr. R. Curtis, in a paper on “Works Accounts

from the Chemist’s Point of View,” referred to the

excellent work carried out during the war by the

Department of Explosive Supply, and illustraW

the type of system required by the works chemist

with particulars of the method used at H.M.
Factory, Avonmouth. ’The works chemist needs a

detailed analysis of all manufacturing costs which

must be made available at the earliest possible

B 3
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moment. Costing information supplied two or three

months after the expenditure has been incurred is

of little value.

ANNUAL MEETING, 1921.

CANADIAN ASBESTOS.
The asbestos-mining companies of Quebec have

extended a cordial invitation to the members of the

Society to visit their mines and mills on the occa^

sion of the Annual Meeting in Montreal.

Although 85 per cent, of the world’s asbestos is

produced in Canada, it all comes from a compara-

tively small district about three hours’ journey from

Montreal. There are fourteen principal producers

located at Coleraine, Black Lake, Thetford, East

Broughton, and Danville.

The mining and milling of asbestos consists of

quarrying proper, and the oobbing ” or separation

of the fibre from the rock.

The first operation in opening a quarry is the

removal of the surface soil, usually from 5 to 25 feet

deep, for which steam shovels are employed. The

exposed rock is drilled by hand, machine, or electric

percussion-drills. This is followed by blasting with

dynamite, every pound of which brings down about

five tons of rock. Hand-cobbing separates the crude

material into three grades :—(a) 'The long asbestos

fibres and pieces of rock containing them; (b) the

milling material or rock containing the shorter

fibres; and (o) barren rock which goes direct to the

dump. ....
The material specified in (a) is sent direct to the

cobbing sheds, where the fibres are separated into

different grades both by hand and machinery. The

rock containing the shorter fibres is crushed and the

asbestos separated from the waste by exhaust fans.

The asbestos is now ready for the market, and is

classed into two grades, termed respectively the

“crude” and the “fibre.” The crude is divided

into two grades, No. 1 having fibres over (tfi in.

long, and No. 2 containing fibre under 0'5 in. These

grades are used for asbestos cloth,
^

pipe-covering,

and other articles of which asbestos is the principal

constituent. The material of shorter fibre is used

in other manufactures, chiefly as a filler.

The production of asbestos has grown from 1400

tons, valued at £30,000, in 1885, to 120,000 tons,

valued at £2,250,000, in 1919.

MEETINGS OF OTHER SOCIETIES.

cast. In addition, the surface tension as a rule U
high, and coarse-grained-sand moulds can be used
since they are not “ wetted ” by the molten metal or

alloy. The latent heat of metals, which governs the

rate of solidification, is usually the greater the

higher the melting-point, but aluminium is „
notable exception, having a very high latent heat

The coefficient of expansion of aluminium is also

very high and renders the metal liable to fracture

while cooling in the mould. Molten metal, melted

in ordinary furnaces, practically always contains in

solution gases deriv^ from the atmosphere of the

furnace, and these gases may be evolved during

solidification in the mould with the formation
rf

blowholes. For most metals and alloys, however

there is a suitable pouring temperature at which

the evolution of gas during casting is not excessire.

The amount of “ superheat” (heating above melt-

ing point) which is necessary to obtain sound car.,

ings varies greatly with different alloys.

Pure metals, as a general rule, possess the same

density whether slowly or quicUy cooled. In the

case of alloys, especially those in which there is a

wide temperature-interval between the liquidns

and solidus, slowly cooled castings, such as sand-

castings, frequently expand during solidification,

and the result of this expansion is reflected in a

reduction in the density of the alloy. The work of

Prof. Turner and his students, in which the volume

changes in a number of typical alloy systems during

solidification were investigated, has shown the con-

nexion between the constitution of the alloys and

the alteration in volume, and the r^ults can be

correlated with the densities of the solid alloys. Tbe

lecturer closed with a reference to the causes of

failure in casting metals, among which may be

mentioned, pouring at an unsuitable temperature,

imperfect cores, faults in moulding, cracks, mii.

runs or run-outs, and breakage in handling. The

losses from these and other causes are considerable;

they usually amount to about 10 per cent, but

sometimes to 40 per cent, of the output.

THE INSTITUTE OF METALS.

On May 4 Prof. T. Turner, of Birmingham Uni-

versity, delivered the Eleventh May Lecture, on

“The Casting of Metals.” Sir George Goodwin,

president of the Institute, was in the chair.

In opening, Prof. Turner referred to the castings

of antiquity, mainly bronze, silver, and gold, many
of which were of high quality and great beauty, but

there was no reason to believe that the achievements

of the past could not be equalled in design and ex-

cellence by modern methods, whilst output had been

increased enormously and the jpercentage of wasters

reduced. Casting may be defined simplv as “ the

art of ^ing a given space by means of a molten

metal or alloy yet it is the exception rather than

the mle to obtain a perfect casting. In general,

the higher the melting point of the metal or alloy

the greater the casting difficulties, partly owing to

this condition of the metal, and partly on account of

the necessity for obtaining hi^-olass refractories,

sands, cores, fuels, etc. A valuable property of

metals is their low viscosity in the liquid state; in

most cases tbe.vi8coti^ does not exceed appreciably
that of water, s6 tnat very intricate shapes can be

THE IRON AND STEEL INSTITUTE.

The annual meeting was held on May 6 and 6 it

the Institution of Civil Engineers under the presi-

dency of Dr. J. E. Stead. After the formal busi-

ness was concluded, Mr. Harry Broarley read a

paper on the welding of steel in relation to the

occurrence of pipes, blow-holes, and segregates ia

ingots. His experiments were designed to ascer-

tain to what extent the surfaces of cavities in ingots

were welded up in operations such as forging, roll-

ing, etc. He found that welding was as a rule not

perfect, although it was frequently impossible to

detect the weld in polished and etched samples-

Under the notched-bar impact test, however, splits

ting frequently occurred along the welded surM

when this was longitudinal in the test-piece, iw

tendency to splitting was greater the tougher tne

steel, and it was suggested that the quality or

weld could be measured by ascertaining the dc^r

of toughness which must be induced in the steeli

order to puU apart the welded surfaces in tb®

nary Izod test. Mr. 8. H. Fowles P'’®®®'',

paper on the cleaning of blast-furnace gas, ano g

a description of the Halberg-Beth dry

plant. He pointed out that waste gas and n

should he used with the maximum efficiency, »

that to use the gas under boilers was a

practice. He advocated its use in internal
^

bustion engines, after careful purific^ion

suitable cleaning-plant; and he pointed o“
,

defects of existing types of gas-cleaner,

they were based on the wet prooem, the dry p

or the electrostatic process. Mr. .J,
tk

described grsphic methods of representing

composition and melting points of variou
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furnace and cupola sjags, with a view to obtaining
a clearer understanding of the theory of slags and
of their practical utility.

^
The prevention of hardening cracks in a tungsten

tool-steel containing I'l per cent, carbon and 0'8 per
cent, tungsten was discussed by Mr. S. N. Brayshaw
in a very long paper which embodied an enormous
amount of experimental work. A series of milling
cutters of complicated design was used for his ex-
periments, which sought to correlate the liability

to crack with the heat-treatment before and during
hardening. A paper by Messrs. K. Honda. T
Matanshita, and S. Idei discussed the cause of
quenching cracks. These are attributed to struc-
tural differences in the quenched samples; in small
samples a core of martensite exerts a large tan-
gential tension on the periphery, which consists
largely of austenite

; cracks in large samples may be
formed as a result of stresses due to the structural
differences between the inner and outer portions
pearlite and austenite—just below the A1 point
Mr. J. H. Whiteley described a preliminary investi-
gation on the cupric etching effects produced by
jihosphorus and oxygen, respectively, in iron From
his results it appears that differences in the phos-
phorus content of less than 0'02 per cent, in ad-
jacent parts of otherwise pure iron can be’ readily
discovered by means of the cupric reagents; as the
difference is increased, at least up to O' 15 per cent,
the contrast becomes more and more pronounced!
On the other hand, attempts have failed to produce
an unequal distribution of oxygen which could he
detected by cupric reagents in the same manner as
that of phosphorus. Two methods of obtaining an
unequal oxygen content were used r—(a) By soakin^^
pure iron in its own oxide at a high temperature
and then welding it with the unoxidised material;
,b) by reducing highly oxidised iron in hydrogen
and then welding it with the original metal at a low
temperature. On etching, white resist-lines were
termed at the weld junctions when oxygen was
present, but these resist-lines were not formed when
unoxidrsed iron was welded in dry hydrogen Dr
Stead also OTntributed a paper dealing with the
question of the solid solution of oxygen in iron, and
from his results it appears that the absorption of
oxygen into solid solution by iron can no longer be
doubted. Mhen iron, which has been heated in air
or oxidising gases and has absorbed oxygen, is super-
saturateil, the oxide falhs out of solution in the form
ot globules at free oxide. These globules become
arger and larger as oxidation proceeds, eventually
joiniiig together to form continuous layers. Other
globules which appear in iron as the result of
gaseous action are sulphide of manganese and
possibly protoxide of manganese, though in what
loTO the sulphur enters the iron is not known.

““ “ R«ntgen Spectro-
Wpliic Investigations of Iron and Steel” was
intr^uced by Sir William Bragg. The paper is a

annilo
results obtained by the

iifptall^*''’” V-
spectrographic methods tc

The work described veri-

(« imni b
ordinary temperatures

Tbp c ^ cube-centred cubic lattice structure,

that L .“"f'tat'on is found at 800° to 830° C.,

iriiif.b
socalled ^ iron interval, from

undLon'^'
"®®*Sren concludes that iron docs no)

Thfir.™/??
allotropio trniisforraation at 768° C.

lOOno"? austenite and of pure iron al

Parv fom**
<i>fferent from that of iron at the ordi-

martensite the iron atoms

Fnrtff'*
®*actly the same way as in a iron,

eluded T''ere not discussed, in-
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royal photogeaphic society.
meeting held on April 26 Mr Chanman

Ahn?., \ memorial lecture on Sir W. de W
nliot

best-known workers in scientific

H-orary Ed,J“^f t'hfCie/y’s

Abn^vW^k " short “count of

method scientific

“Tb^d®^
with the Science aS Art DepTrtmen™and had considerable success in nrgine- the necessity
practical work to class teaching Hmresearches m photography and allied fubiectecorered a very wide field. He was the firet Tawly

photographic research, and clredvassociated with this was his work on colour visionre our measurement, and the principles ofScolour photography. He studied Sso the c^tinuating action of light on hichramated gelatin,various problems concerned with photographic
development, the efficiency and speed of sfntCs!and sensitometry. His work on emulsions included

specially sensitive to the
mtra-red, a problem which he studied both from the
standpoint of the addition of materials to ” weight
the silver bromide molecule” and from that of the
formation of a blue emulsion with strong absorp-
tion m the far-red. Both in this and in other
work he several times anticipated modern research,
having noticed, for instance, red-sensitising by
treatment of plates with sodium sulphite, and
having made use of wedge screens, both of silver and
of platinum burned into the glass, in density
nieasureincnts. Abney’s activities were so numerous
that the lecturer had time for very little more than
to indicate their scope, the work on red-sensitive
emulsions being treated in more detail; the printed
lecture will include a bibliography.

ROYAL SOCIETY OF ARTS.
In a paper on " Paper Pulp Supplies from India ”

read before the Indian Section on May 3, Mr. W.
Baitt discussed the possibilities of bamboo as the
paper-making material of the future, having regard
to the fact that the available supplies of timber
for wood-pulp manufacture are rapidly becoming
exhausted.

The present world consumption of paper may be
put at 12 million tons per aiiniiin, 80 per cent, of
which is made from wood pulp. It is estimated that
India can produce annually 10 million tons of
bamboo pulp and 3 iiiillion tons of pulp from
Savannah grasses, and could therefore supply the
whole world. Care and experience are necessary to
avoid too frequent cropping of the bamboo, whereby
its reproductive powers are impaired, but making
allowances for these enforced rest periods, a 20,000-
acre reserve should keep a factory with an output
of 10.000 tons per annum running indefinitely.

Hitherto the chief difficulty in dealing with
bamboo has liecn the high bleach-consumption of
the boiled pulp. This may be avoided by modifying
the conditions of boiling so that the starchy bodies
and poctoses, which are mainly responsible for
staining the pulp, are removed before the protec-
tive coating of lignin is removed from cellulose.
This may be effected by subjecting the bamboo to
a preliminary digestion with 1 or 2 per cent, soda
at a temperature not exceeding 120° C. This treat-
ment removes both starch products and pectoses
without attacking the lignin. Further digestion
with 4 per cent, soda at temperatures above 130° C.
removes the Hgnin, leaving a pulp which bleaches
comparatively easily. By this method of fractional
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digestion, th© soda figure is reduced from X to

19 per cent., and the consumption of bleach of the

boiled pulp drops from 16 to 11 per cent. The sul-

phate process of boiling can be modified in a similar

way, but offers no advantages over the soda pro-

cess. The treatment of the bambiw before boiling

may consist in chipping or crushing. The latter

method, though producing a more oulky charge,

makes for better penetration and therefore better

digestion.

It is estimated .that bamboo could be transported

to manufacturing sites in Burma at a cost of 128. fid.

to 15s. per ton, equivalent to £1 11s. 3d. to

£1 173. fid. per ton of unbleached pulp; the coat of

manufacture would be under £10 per ton of pulp,

so that taking £4 per ton as the future normal

freightage, unbleached bamboo pulp could be de-

livered in this country for £16—£18 per ton, a

figure which should compare very favourably with

that of mechanical wood pulp. These figures are

based upon estimated future <»sts of production

when the present inflation of prices has passed.

THE FARADAY SOCIETY.

A meeting of the Faraday Society was held on

May 9, Prof. A. W. Porter presiding. Mr. U. R.

Evans introduced a paper by Dr. E-. K. Rideal and

tiimael f on the Problem of the Fuel Cell, which

dealt with attempts by the authors and others to

obtain electrical energy by utilising carbon, directly

as coal, charcoal, etc., or indirectly in the form of

its combustion or reaction products, as one of the

elements of a primary cell.

Fuel cells may be classified under three headings:

—(1) Direct fuelcells burning solid fuel, which suffer

from current polarisation due to the low velwity

with which carbon enters into electrodic reactions.

(2) Semi-direct fuel cells using gaseous substances

derived from coal, etc., which are used to saturate

the n^ative electrode
;

these also suffer from

current polarisation owing to the difficulty of hop-
ing the electrode material saturated with gas. This

was overcome by Mond and Danger, but only by we
loss of considerable quantities of platinum from the

cell. (3) Indirect cells: these include (a) oxidation-

reduction cells, in which the oxidising and reducing

agents present in solution in the two compartmei^

are re-generated by fuels and air respectively ;
the

regeneration may take place in the compartment or

externally; these suffer from both current polarisa-

tion, depending on electrode area, and time polar-

isation, dependent on the volume of the cell;

(b) metal-anode cells, in which a metal obtained by

reductioa with fuel is used in the solid or the

liquid state as the attackable electrode. A metal

of low melting-point is desirable.
. . i

The authors’ experiments on semi-direct tuel-

cells, using nickel as the substratum of a gas-

electrode, were unsuMessful. More promising re-

suits were obtained with the metal-anode type; zinc

appeared unsuitable and difficulties were en-

countered with lead, but better results wotb

obtained with cells (both hot and cold) in which tin

forrn^ the active element. The authors reeulta

are, however, admittedly mainly of a negative

character.

A paper by Dr. A. Ferguson described a “ New

Method for determining Surface Tension. Instep

of measuring the height to which a column of liquid

rises in a capillary tube, external pressure is

applied to force the level of the liquid to the bottom

of the tube, this pressure being measured by a del^

cate manometer. Among the advantages claimw

for this method are that it avoids difficulties due to

variations in tube diameter and to variations in

temperature in the capillary tube itwlf ; alw tne

capil^ry tube may Is^very short, which f^htates
'Cleaning. The method is rapid in use, and it gives

results which are in good agreement with those

obtained by the best methods previously known.

A paper by Mr. L. F. Knapp on “ The Solubility

of Small Particles and the Stability of Colloids”

was taken as read.

THE METASTABILITY OF MATTER.

Lectures on “ The Metastability of Matter and its

Bearings on Chemistry and Physics ” were ddivered

on May 10 and 12 at University College, London, bj

Prof. Ernst Cohen, of Utrecht University, a dis-

tinguished worker in the field of allotropy and

polymorphism.
The first lecture was devoted to a general descrip-

tion of metastability as exhibited by elements,

Enantiotropy was illustrated by reference to the

grey and white forms of tin, and a striking esperi.

ment was performed showing that a contraction in

volume of 30 per cent, occurs when grey tin is con-

verted into white tin, an electrolyte being added

to accelerate the conversion. The explosive fern of

antimony was taken as an example of monotropie

allotropy, i.e., of the existence of one form of an

element which is unstable at all temperatures and

pressures. Specimens of this form of antimony had

^en brought from Holland, and those which had

surviv^ the journey were shown to emit great heat

when they were reconverted into ordinary aiitinionr

by scratching, 20 cal. from each gram of metal

being evolvS. The allotropy of non-metallia

elements was discussed by reference to sulphur,

In the second lecture, Prof. Cohe? reviewed tiic

phenomena of metastahility as. exhibited by com-

pounds. Polymorphism among compounds is often

shown by differences in colour. ' Thus thalloui

picrate occurs in red and yellow varieties, the

transition point being 36° 0., but the yellow varietj

is obtained in a metastable form if cooled from

above 36° 0., and the red variety, it dry, can be

heated up to 100° 0. without changing into the

yellow. Similar phenomena are shown by the black

and red forms of mercuric sulphide. In all Rucb

cases, the conversion of the metastahle form into the

stable form at ordinary temperatures takes place

slowly, hut is acoeleraW by the presence of a very

small amount of an electrolyte. Cadmium inaide

was taken as an example of a salt existing m wo

forms possessing the same colour—the a or stable

form of sp. gr. 5-8 and the /3 or metastable fom

of sp. gr. 4'8. The difficulty of crystallising

cadmium iodide from solutions was shown to be

due to the presence of a minute quantity o

cadmium hydroxide Ordinary cadmium

a mixture of the a and varieties. On dissolving

salt in water, the form is converted to the stable

a form, hut the crystals separated from the soWt®

consist of a mixture of ^th. The fi
form can

converted completely to the o form by heating

150° C., but it has hitherto not been

obtain the form pure; a mixture containing abo

50 per cent, of the /3 variety is obtained hJ

the mixed compounds and cooling the
,

t

a stream of carbon dioxide. As further u.],

metastahility, reference was made to quarts,

exists in seven forms, to water, which exisw “

modifications, and to calcium carbonate

arragonite). Lead nitrate exists in *70 ’™“!;,

tions which exhibit a difference of about 2i

in their respective heats of solution in .

Among other substances which have been c

^
ascertained to exist in more than one tor

antimony iodide, potassium sulphate, oarn

phate, zinc sulphide, ammonium chlorine,

iodide, caustic soda, sodium ‘=*’1 "t sod

chloriiie, phenol and urea. Tim ©xisten a

modificationfcc^ls for a

physical “ constants ” of very many substanc
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NEWS AND NOTES.

FEANCSE.

IndiuttUI NoIm.

—

Chemicals and Fertilisers.—
Prices of heavy chemicals are falling gradually,

Asoecially those which a short time ago were greatly

dilated owing to deficient supplies. Thus sodium

!,„lT.hidc. which a few months ago fetched 200 franca

“
f 100 irg. is now selling at 65—70 fr. Recently

published statistics of consumption of fertilisers show

aat the present supply exceeds the demand. There

are large stocks of superphosphate
;
during the first

few months of this year imports of rock phosphate

from North Africa were only 165,000 t., as against
j

220 000 t. expected, and the price has been lowered !

to facilitate sales. On account of the small demand, !

basic slag has been re-insert(d on the export free
|

list Ammonium nitrate is in poor demand, and
;

owing to the arrival of 2400 t. of ammonium sul- i

nhate from Germany its price has been reduced to
i

W fr. par IfW kg. But very little sodium nitrate
|

is being purchas^, the low value of the franc pre-
;

venting purchases on the London market. The
j

production of crude Alsatian potash in 1920 was
:

1 061 197 t., of which 450,000 t. was consumed in
i

the Muntry, 327,000 t. exported to America, I

117 000 t. to Belgium, and 92,000 t. to England. i

jietallnrgy.—Little change is perceptible in the
j

metallurgical market, but the acceptance of the :

Allied terms by Germany has inducw a feeling of
|

confidence which is benefiting the country economic-
j

ally and tending to make prices more stable. The

high railway rates charged for metallurgical pro-

ducts are causing some anxiety, and there is a move-

ment direct^ towards obtaining such modifications

as will enable costs to be reduced. It is freely

rumoured that an agreement will shortly be made
between France and Italy by which :—(1) Italy will

j

receive 100,000 metric tons of coal per month from

the Saar coalfield. (2) French works will supply

Italy with 35,000 t. of pig iron and 50,000 t. of

semi-finished and finishea products. (3) France will

take from Italy 160,000 t. of iron scra^ yearly, and

more if Italy will purchase more pig iron from

France, •

^

Coal.—Owing to the coal etrike in Great Britain,

stocks of coal have considerably diminished during

the past three weeks, particularly in the northern

coalfields; they now aggregate some 600,000 t.,

which is still twice the amount usually held at this

time of the year. Fuel consumption, however, will

increase, especially when the anticipated revival in

the metallurgical and glass industries takes place.

Petroleum.—Negotiations between France and

Poland relating to the working of the Polish petro-

leum fields are reported to be progressing favour-

ably. The agreement, it is staW, provides that in

the event of war Poland would refuse to supply

France’s enemies with liquid fuel. At present

French interests hold 60 per cent, of the total

capital inTested in the Polish oil industiy and
80 per cent, of that invested in the refining in-

dustry. Many foreign undertakings are attempting
to secure an interest in the industry, but Poland
will only favour those that are hacked by the French
Government.

The Nitrogen Industry.—A Bill will shortly be pre-

sented to the IVench Chamber for sanctioning an
agreement between the Ministry of War and the

Societe des Produits Azot^, by which the latter will

take over the electrochemical works at Lannemezaji
and the hydro-electric works at Borderes-Louron
and Lendenvielle for a period of 70 years. The com-
pany undertakes to increase the capacity of the

plant to 20,000 tons of cyanamide and a similar

quantity of carbide per annum, and the State will

"'"are the profits and receive cer^n dues,

—

(Chem.

Apr. 25, 1921.)

UNITED STATES.
Nitrogen Fixation PIant8,^The Secretary of War

has ruled that pending the further development of

the nitrogen-fixation industry by private interests,

the Government plants at Sheffield, Ala., and at

Muscle Shoals are to be retained under Army con-
trol in the most economical stand-by condition; and
the Fixed Nitrogen Eesearch Laboratory at

American University, Washington, D.O., is also to

be retained and continued under the War Depart-
ment.

The Government Kelp Plant.—The United States

Government kelp-plant is to be sold as soon as

possible after July 1. The plant has been operated
to determine whether carbon blacTc, iodine, and
potash salts can be recovered on a commercial basis,

and it has treated 100 tons of wet kelp per day from
which, it is claimed, 1500 lb. of carbon and two tons

of potash salts are obtainable. The Bureau of

Soils is more interested in finding a customer who
will continue the experiments than one willing to

pay a high price. The plant is being sold in accord-

ance with the recent Agricultural Appropriation

Bill.

Spring Meeting of the American Chemical Society.

—

The meeting held at Rochester under the presidency

of Prof. Edgar F. Smith during the last week in

April was ono of the largest of its kind; more than

1^ attended and 282 papers were presented in

eleven divisions and sections. The congestion of

papers has led some of the divisions and sections to

appoint committees to examine and revise papers

beforehand and to decide whether they shall be read

in abstractor in exfenso, or not at all.

Dr. E. K. Mees gave an address on “The
Measurement of Colour,” Prof. Wilder D. Bancroft

on “Blue Eyes and Blue Feathers,” Dr. R. E.

Wilson one on “Surface Films as Plastic Solids,”

and Prof. Irving Muir discoursed on “The
Relation between the Stability and the Structure

of Molecules.” The new Petroleum Section made

an auspicious beginning under tho chairmanship

of Dr. T. G. Delbridge, of Philadelphia; among a

large number of papers presented to it was one by

Dr. C. F. Maherg on the separation of non-volatile

hydrocarbons by fractional solubility in hot ether-

aicohol mixtures.

The Division of Industrial and Engineering

Chemisfcrv held a symposium of “ Drying,” a paper

by W. K. Lewis on “The Rate of Drying Solid

Materials ” being one of the more interesting. A
symposium which attracted much attention was

that on “Our Future Supplies of Liquid Fuel.’^

i Prof. H. N. Wliitford, of the Yale University

School of Forestry, urged the conversion into alcohol

i of vast quantities of such tropical vegetation as

cassava, nipa palm, or bamboo, and two other

speakers advocated utilising the enormous quan-

i
titiee of waste wood in the U.S. forests. Better

: methods of agriculture and of conserving food pro-

ducts were proposed in the Division of Agricultural

and Fo^ Chemistry. One speaker described new

groundnut bv-products; four chemists suggested

i
improved methods for the making of ice cream;

^ another gave hints on preventing the discoloration

' of canned sweet potatoes ;
and a most helpful paper

j related to improvements in the manufacture of

i cheese. There was also an elaborate report on

! means of preventing the mosaic disease of spinach.

I
Advanced methods of manufacture considered by

i the Section of Sugar Chemistry and Technology

: should have an important influence on the produc-

tion of sugar and may tend to stabilise pri^.

There seemed, however, to be no indication of a

drop in the cost of the so-called “rare sugars,”

such as mannose, which is made from the shavings

of the Ecuador ivory nut discarded from the button

factories, and is now $142 per lb. These sugars are

us^ for the detection of disease germs.
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In the Dye Division a new process for producing
alizarin from benzene as initial material was out-

lined by 0. W. Scbafier, and a new method of

making Malachite Green was also reported. A
method for detecting and estimating carbon
monoxide, based on the colour-change of a mixture
of fuming sulphuric acid and iodine pentoxide, was
described by C. R. Hoover

;
and the Division of the

Chemistry of Medicinal Products discussed new
non-habit-forming drugs to take the place of those
narcotics which enslave. An interesting feature of

the meeting was the visit to Kodak Park, the
largest of the works of the Eastman Kodak Co. at
Rochester, which produces about 125,000 miles of

hinematograph films, uses over 1300 tons of cotton
and over 150 tons of pure silver yearly.

The membership number of the Society at the end
of 1920 was 15,582.

Phosphate Rock in 1919.

—

The phosphate rock mar-
keted in the United States in 1919 amounted to
2,271,983 long tone, valued at 111,591,268, which
showed a decrease in quantity of 9 per cent, and
an increase in value of 41 per cent, over the figures

for 1918. The actual quantity mined was 1,851,549
tons, or nearly 19 per cent, less than in 1918. There
was an increase in the output from South Carolina,
Tennessee and the Western States, but production
in Florida, the chief producing State, fell by 20 per
cent, owing to a prolonged strike. Exports fell

during the war to only about one-tenth of their pre-
war volume, having declined from 1,300,000 long
tons in 1913 to about 143,000 t. in 1918, but in

1919 they improved to over 378,731 t. In 1920 the
total quantity marketed was 4,103,982 long tons
(Florida 82%, Tennessee 16%), and the exports rose

to 1,070,012 t. The market for American phosphate
in Southern European States is bound to be small
because France and Spain have ample supplies
available from Tunis and Algeria, and have greatly
increased their capacity- to manufacture sulphuric
acid.

World’s production of phosphate rock in 1918-19.

1918. 1919.
Metric tons.

Algeria 198.539* 276,040
Angaur Island —
Belgium 61.T00 —
Canada 127 22
ChrUtmas Island
Dutch West Indies :-~

Aruba
Curacao — 10,058

Egypt 31,147 29.364
France —
French Guiana
Japan. locludLag Easa Island .

.

191,722
Makatca Island 40,000
Kew Caledonia, Huon Island .

.

New South Walea 305 685
New Zealand 5.080
Norway — —
Ocean and Nauru Islands _
South Australia 8,201 6.045
Spain
T*nn5s

43.303
821.145

25.035

United States 2,530,612 2,308.448

* Exported.

(For the world’s production in 1913, 1915, and 1916,

cf. J., 1920, 168b.)—P.S. Oeol. Surv., Feb.,

Mar., 1921.)

Strontium in 1919.—Strontium ore was first mined
in the United States in 1916, when, under tho
stimulus of high prices and war needs, 250 short
tens was produced and marketed. In 1917, 4305 t.

was marketed, in 1918 400 t., and in 1919 there
was no production at all. During 1919, 1393 t. of

crude celestine was imported from England, and
also certain manufactured salts. The production of
salts, chiefly the nitrate, was 1,387,555 lb.; the
carbonate was also made, mostly for use in the manu-
facture of other salts, ])||t some was used for ex-
perimental work in sugar-refining. Should these

experiments lead to the general adoption of
strontium compounds for the refining of bwt sugar
in the United States and Canada, the mining of
strontium ore would be revived on a large scale
As is well known, strontium salts are used chieflv
in the manufacture of fireworks, signal lights, and
medicines. A little strontium is alloyed with copper
in making castings, to harden the copper and to
prevent the formation of blow-holes. For this pur-
pose the alloy is obtained either by adding to the
melt a little metallic strontium, or by electrolysing
fused strontium chloride, using a copper cathode.
The small amount of strontium introduced into the
copper does not affect its electric conductivity,—
(U.S. Geol. Surv., Dec. 5, 1920.)

AUSTRALIA.
A Proposed New Industry lor Victoria,—At Bendigo

in Victoria, works are proposed for the manufacture
of paints and glazing preparations for pottery-
ware. Pottery is already produced in the neigh,
bourhood. Large deposits of red ochre and
haematite in the district are to be developed, and
these will provide the raw material. A aite for the
works has been secured close to the Bendigo-Echuca
railway line.

—

(Eardvxtre and Machinery, Feb. 4,

1921.)

The Sugar Situatiou.—It is announced that the

Commonwealth Government will continue to pay

Australian sugar growers £30 6r. 8d. a ton for raw

sugar during the current year, wholesale and retail

prices being fixed at £49 per ton (refined) and 6d.

per lb., respectively. The crop for 1920-21 is ex-

pected to be heavy and will, it is hoped, suffice for

requirements, in whicli case the price may be

reduced. Up to June 30, 1920, the Commonwealth
Government had lost over £900,000 on its sugar

transactions, but these losses will probably be re-

covered by August 1, 1921. Imports of sugar

during the last two years were :
—1918-19, 62,569 t.

(£1,052,124); 1919-20, 112,805 t. (£4,369,203);

Dec. 31, 1920, 24,475 1. (£1,059,342).—(Bd. of Trade

J., May 19, 1921.)

BRITISH INDU.
Indian Bauxite.—In the first number of the

Journal of Industries and labour Dr. J. Coggih

Brown, of the Geological Survey of India, con-

tributes an article on bauxite with special reference

to its occurrence and exploitation in India. The

richest areas yet discovered are on the Baihir

plateau, in the Balaghat district, and near Katni,

in the Jubbulpore district, both in the Central Pro-

vinces. Valuable ores are also found in the Mandla
and Sconi districts of the Central Provinces and in

the States of Sarguja and Jashpur. The Balaghat

bauxite, like that of Jubbulpore, is of very high

grade, and there seems little doubt that large qu.in-

tities are available
;
eight analyses of samples gave

;

A1,0„ 51-62-58-83%
; re,0„ 2-70—10-58%; Ti0„

6-22--13-76%
; and combined water, 22'76—30'72i':.

Occurrences of limited extent but of excellent

quality exist in Western Chota Nagpur, and coii-

siderahle amounts of the mineral are associated

with the iron ores of the Bababudan Hills. -1

series of analyses of samples from the Kemman-
gundi area gave: A1,0,, 34-20—6250%; Fe,0„

5-10-40-70%
; SiO„ 0-26—13-60%

;
and water, 20-00

—31-90%. Further deposits have been found in

the Bhopal, Rewah, and Tonk States of Central

India, the Satara district of Bombay; the Madras

Presidency, and elsewhere. The official figures ot

the output ot Indian bauxite, e.g., 1192 tons m
1918, in no way reflect the potentialities of the de-

posits, which are now being investigated by the

Geological Survey with a view- to publishing 8

memoir on the subject.
,

In 1907 Sir Thomas Holland stated that probably

the best meansW effecting the large-scale develop-
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0Ciit of Indian bauxite was to manufacture pure
alumina locally by extraction with alkali for export

to aluminium works or for the local manufacture

of aluminium salts. Exportation of the raw or cal-

cined material was not practicable, and the installa-

tion of aluminium works in India would involve

heavy capital outlay under untried conditions and
elaborate investigation before power works could be
erectetl. Since then, however, several concessions

have been taken out and more extensive knowledge
of suitable sites for power stations has been ac-

quired; but in the event of the erection of an
aluminium works in India, a part of the production
would have to be exported, as the Indian consump-
tion is comparatively small. The success of alu-
minium enterprises in other countries has depended
more on cheap electrical energy and large-scale

production than on other factors.

The article also contains useful information on
grades and specifications, markets, prices, and
chief sources of supply.

JAPAN.
Petroleum Prudaction—The Department of Agri-

culture and Commerce, Tokyo, has issued the follow-
ing statistics of production of crude petroleum and
its distillation products during the period 1917-20.
In the appended table the quantities are given in
barrels of 35 Imperial gallons, and natural gas is

included under “crude oil”:—
1917.

Total crude oil .. 2949-4

Naphtha .. 141*8
Lighting oil . . 517-8

Light oU . . . . 697-7
Lubricating oil . . 400*4
Heavy oil . . . . 622 8

1918, 1919.
Thousands of barrels.

1920.

2535*4 , . 2350*5 . . 2364*1
166-8 . . 167-9 . . J65-6
349*4 . . 276*8 . . 209*9
744-2 . . 657*9 . . 697*7
393-6 . . 415*2 . . 442*4
376-6 . . 224-6 . . 209-9

—(Ch. of Comm. J., May 6, 1921.)

GENERAL.
Lead Poisoning.—Referring to Dr. Miall’s remarks

on lead poisoning in a recent issue of this Journal
(p. 140 r), Miss Helen Masters, of King’s College for
Homen, University of London, writes that safe-
guarding the health of the workers is not the only
aspect of the problem, and that the possibility of the
public suffering from the use of lead glazes on cook-
ing utensils must also be taken into consideration.
Miss Masters published in the Analyst (1919) and in
the Lancet (1920) the results of her examination of
glazed earthenware casseroles of English, French,
and Dutch manufacture, which showed that prac-
tically all of them yielded soluble lead compounds
on boiling with dilute solutions of organic acids such
as might be present in ordinary cooking processes,
and she adduced other evidence of the danger of
using such lead-glazed ware. In the interests of
•’U'U’U health she now advocates either that the use

nU j
giaze for cooking utensils should be pro-

uioited, or that a standard test be adopted to w hich
such vessels should be submitted before being placed
"n the market.

Tetrachlorethane Poisoning,—^Tetrachlorethane, the
uon-inflammahle solvent which came into pro-
fflinenre during the war as a constituent of aero-

f ,
P®®>” •uow used industrially as a solvent

or cellulose esters, etc., in the manufacture of such
r teles as non-inflammable films, lacquered goods,

th
artificial silk. In a paper in the April issue of

“0 Journal of Industrial Hygiene Dr. D. C.
of Harvard University, describee the

TOptoms of tetrachlorethane poisoning and dis-
ses methods of prevention. His observations

’h an artificial-silk factory and extended
during which period twenty-one

in? 1

occurred, but no fatalities. The
„

symptoms Bre abnormal fati^e, discontent,
® oral nervousness, and loss of appetite, and as the

poisoning progress these are accompanied by
nausea and vomiting. Such symptoms, althouM
often not marked, are nevertheless detectable by
careful observation, and tbeir proper interpreta-
tion, Mgether with a clear understanding of the
importance of the blood findings, makes possible the
prevention of all but the very slight cases of poison-
ing. Ventilation is an important preventive, and
the Bearing of gas-masks is recommended in special
cases, e.g., lu dissolving cellulose acetate and in
working with acetic anhydride. Dr. Parmenter
concludes that the industrial use of tetrachlorethane
pre^nts no more difficulties than that of benzol,
iiNl.orlead.

Chemical Indusiry in Germany.—In consequence of
e oanctions,” the demand for chemical wares

has greatly diminished, and export business has
practically been at a standstill since the beginning

c 1C
anticipated that the exports for the
year will show a very considerable

^
c

from those of the corresponding period
ot 1920, when 1,482,421 metric tons of chemicals,
drugs, dj’es, etc., valued at 4560 million mk. was

wrrespondirig figure for 1914 was
2,415,550 O- The exports for Jan.June, 1920, in-
cluded Potash salts, 527,960 1, (807 million mk )*

coal-tar dyes, 8850 t (849 mill, mk.); indigo and
indigo-carmine, 4506 (257 mill, ink.); alizarin and
alizarin dyes, 2004 t. (134 mill. mk.). Although
tne nitrogen factories have been fully employ^,
production has seriously declined in practically all
other branches of the chemical industry.

Exportation of chemicals continues under the
control of the " Aussenhandelstelle Cliemie ’’ (Ex-
port Bureau) in Berlin, which was established in
June, 1919, as an autonomous organisation for the
chemiwl industry to be conducted on strictly busi-
ness' lines. It is subdivided into sections corre-
sponding to the chief divisions of chemical industry

;

it issues licences for importing and exporting
chemical products, and fixes minimum prices for
exported goods. The fees charged by the Bureau
for its services are 1 mark per 1000 mark,? of the
value for export, and 30 pfg. per 1000 marks of the
import value.

A small book entitled " Chemicalia ” has just been
published in Berlin that is designed to take the
place of the well-known reference-book ‘‘Wenzel,’^
which has not been on sale for about ten years. The
new book gives the names, addresses, etc., of all

the important chemical manufacturing firms, to-
gether with a list of their specialities in the
German, English, French, and Spanish languages,
and it contains much other information of value to
producers, consumers, and traders.

The Chemical Industries of Upper Silesia.—Both
before and during the war the chemical industries
of Poland were very undeveloped, and the country's
requirements in fertilisers, dyes, drugs, and sub-
stitutes for textile finishing, etc. were derived in a
large measure from Upper Silesia, where chemicsd
industries were first established in the period 1867

—

1880. At that time there were only about ten
manufacturing firms of any consequence, and at the
present time only one of these employs more than
100 full-time workers. Betw’een 1890 and 1900 de-
velopment proceeded apace, and the tw’o largest
undertakings established during this period—the
Rutgers-Werke and the A.-G. Lignose Konzerns

—

still play an important part in the chemical in-
dustry of Upper Silesia; the former produces manu-
factured fuel, electrodes, etc., employs 1300
workers, and has a capital of 40—50 million marlm,
and the latter manufactures ammonium nitrate,
nitric acid, explosives, etc., and employs over 1000
workers. The period 1900—1910 saw the establish-

ment, in Gleiwitz, of a branch of the Griesheim
Elcktron company, which produces mainly oxygen,
the Oberschlesische Farbwerk, Idaweiche (litho-
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pone) the Obersohlesisoho Thomas-Phoaphatwerke,

Sczepanowite near Oppeln (fertilisers), the Mmeral-

olraffinerie Idaweiche (mineral-oil lubricajita, etc.),

the Oberschlesisehe Isoliermittel, G. C. Ple^ and

O., Kattowitz, the Chemische Werke Carbon at

Eatibor, and others. During the war period and

after, the following new undertakings hare been

established : —The A.-G. Lignose, Kriewald, and the

Chemische Fabrik ron Heyden, Koatucha, iMth of

which make potassium chlorate ;
the Oberschlesisehe

Zellstoffwerke, Krappitz (cellulose, etc.), with a

capital of I'S million mk.
;
the Oberschl^isehe Phos-

phatwerke, Oppeln, founded in 1919 with a capital

of 300,000 mk. A small water-glass factory was

crGctcd in Hiiid6iiburg in 1918, and in 1920 tii6

Oberschlesisehe Stickstoffwerke was established to

acquire, erect, and manage nitrogen factories with

a (present) capital of 250,000 mk. The OberscUe-

sische Zinkhiitten (zinc smelters) in Kattowitz,

which dates from a much earlier period, produem

sulphuric acid from the roasting of blende. It will

thus he seen that the chemical industry of Upper

Silesia is of considerable magnitude; it comprises

60—80 undertakings, employs about 5000 workers,

and commands a total capital of 150—200 million

mk., exclusive of the important coke-oven plants.

The coking industry has steadily developed in

recent years, and early in 1920 the individual firms

formed a company—the Chemische Werke Ober-

schleaiens—^for the purpose of jointly working up

and selling their entire production of tar and

ammonia. The Oberschlesisehe Kokswerke und

Chemische Fahriken, which was founded in 1890

aild is now working with a capital of 35 million mk.,

has plants at Stalley (195 ovens), Zabrze (75 ovens),

Poremba (220 ovens), and Gluckauf (60 ovens); the

tar is worked up by the Oberschlesisehe Gesellschaft

fur Teerverwertung, the tar oils are sold by the

Verkaufsvereinigung fiir Teererzeugung in Essen,

the pitch is taken by the Upper Silesian briquette

factories, and the ammonia is converted into sul-

phate and distributed through the Nitrogen Syndi-

cate in ^rlin.—(Ckcm.-Z., Apr. 26, 1921.)

Austrian Magnesite.—Owing to the extraordinary
j

demand for this mineral, many developments are

taking place; new and valuable deposits have been

discovered and exploited, and production is to be

carried on at maximum capacity. The mines are

all situated in present-day Austria, and all the more

important belong to the Veitscher Magneeitwerke

A.d}., which operates the Veitsch and Triehen

mines in Styria and the Breitenau mine in Lower

Austria. The life of the Veitsch mines is estimated

to he 200 years at the present rate of production.

Last year a French-Swiss group, which included the

Sohneider-Creusot Co., acquired an interest in this

undertaking; profits were 23 million kronen and a

dividend of 40 per cent, was paid (4 mill. kr. and

10 per cent, in 1919). Among recent developments

may he noted the formation of the Steirische Mag-
uesitindustrie A.-G., with plants at Oberdorf and

Neuberg, the discovery of promising deposits at

Mayrhofen, acquired by the Veitsch company, and

the working of valuable deposits near Kraubath;

the Salzburger Magneait Industrie Gesellschaft is

planning the exploitation of mines in tho Salzburg

country, and a new company is operating the mines

at St. Martin in Styria. During 1913, 123,900 t. of

the calcined mineral was exported, and in 19^
about 63,000 t.—(Times Tr. Svpp., May 14, 1921.)

Germau Beet-Sugar Production In 1920-21.—The
German beet-sugar crop for 1920-21 ia estimated to

be idiout 1,200,000 tons, an amount which will

enable household rations to be increased and permit
of distribution to all industries. It is announced
that the internal tax on sugar is to be increased to
100 mk. per 100 kg_#iid with the mark ut its

present value tlie reSOlt would be to favoi» export

of sugar, as in comparison with the world value the

tax is nominal on the pricM made by exported

sugar, (fermany's consumption, however, is

higher than the production, and export is unlikeb

-(Jnd. Tr. J., Apr. 1, 1921.)

Production of Blackstrap Molasses in Cuba.—the
estimated production of blackstrap molasses in Cuba
in 1920 was 180 million gallons (U.S.A.), of which

20—30 million galls, was used locally in the prodno-

tion of fuel alcohol. The storage and conservatioa

of the molasses by the sugar mills largely depends

on the market price, and much of it is burned at the

sugar factories as fuel. The demand is expected

to increase, especially if alcohol comes into use as

a motor fuel. Shipments of blackstrap molasses

from Cuba amounted to 199,193,722 galls, in 1917

163,716,219 galls, in 1918, and 49,782,231 galls, m
the first six months of 1919.—(Z7.S. Com, Jijj,

Mar. 5, 1921.)

Sugar-Beet Cultivation in Shantung.—The announce,

ment that a beet-sugar factory is to be established

at Wangtaichiao, near Tsinanfu, by a Chinese com-

pany, the Pu Yjh Industrial Co., marks the first

attempt to establish a beet-sugar industry in

Shantung. Machinery is being obtained from the

United States and Japan, and sugar-beet seed is

being distributed in the districts around Tsinanfu.

Favourable conditions of soil, climate, and water

supply appear to obtain in Shantung, and with

abundant cheap labour, the success of the enterprise

would seem to be assured. The company has secured

a monopoly of the industry for 24 of the 100 or more

districts in Shantung.—((7 .S. Com. Hep., Mar. 5,

1921.)

The World’s Petroleum Outpul in 1920.—The Ameri-

can Petroleum Institute estimates tho world’s pro-

duction of petroleum in 1920 at 688,474,251 barrels,

which represents an increase of 24’2 per cent, over

the previous year. The estimated production in

[

barrels by countries is as follows :
—

Darrels.

Amoim

3ri.OOO,DDO

16,000.000

8,500,01)0

?,408,8:8

6,604.734

6
,
000.000

2.i90.000

2,218,083

1.628,637

1.366,926

1,089,213

700,OOD

500.000

220.000

215.340

38.000

(;8^.4T4 2.n

1919
Darrels.

. . 377.719.000
S7.072.954
34.284.000

Butch K&st India 15,780,000
8.453.000

Kumania .

.

6.517,748
6.289.812
6.255.000
2,561,000

Japan and Formosa .

.

2,120.500
2.780.000

Argentina 1,504.300

Egypt 1,662,184

France (Alsace-Lorraine)
321,396Venezuela
220,100

(vennany 925,000

Italy

Total . . 554,505.1)48

In 1920 the United States produced 64'4 per cert,

and Mexico 23'2 per cent, of the world’s output.

(Min, Mag., Apr., 1921.)

Wood-pulp Manutactnre in Alaska.—The Initcd

States Department of Agriculture has

received samples of the first run of a new pulp.-®'

established at Juneau, in the Tongass Nation

Forest. The mill, the first to he established in »
territory, is operated by hydro-electric po"*''’ „

has a capacity of 20 tons a day, with o,

available for increasing the output to 25U tons,

far spruce has been utilised, but hemlock
)

ground for newsprint purposes, and the eve

manufacture of paper at the mill is planneo^
luauuiaubui C VI t-zopca ... r

area et the Tongass National Forest containing

million feet of pulp-wood will, it is seated, s
.^

be placed on the market in response to m
^

from prospective paper manufacturers, v

Trade J., Apr. 14, 1921.)
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Saccharia Monopoly in Yugoslavia.—The Govern-

ment monopoly of sacchorin and other sugar sub-

stitutes in Yugoslavia has hitherto b^n effective in

Bosnia and Heraegovina only, but it is now to be

aonlied to the whole Btate.“~(C/’./Sf. Com. Uev.,

^pr. 1, 1921.)

Peppermint Distillation in Piedmont.—The cultiva-

tion and distillation of peppermint in Piedmont is

a small but very profitable industry, as the demand
greatly exceeds the production. In 1920 the crop

from 14^, acres was 22 million lb., which on dis-

tillation yielded 69,525 lb. of peppermint oil, valued

at 6 million lire (£240,000 at par). It is anticipated

that the crop for 1921 will be roughly 20 per cent,

larger than that for 1920, as the distillers have
promised higher prices to cultivators in order to in-

crease production.

—

(U.S. Com. Jlep.,Apr. 13, 1921.)

Fuel Oil from Sicilian Aiphalt.—One of the richest

areas of the asphalt deposits in Sicily is owned by
an Italian company which, in addition to working
up the material into products for paving and
roofing, has developed a process for the production
of mineral oil with a very low bituminous content
and a calorific value of 10,300 calories per kg. A
large battery of gas furnaces is employed, and the
heat of the ash is almost completely recovered by
means of a current of the inert gases from the
condenser discharges; particles of oil carried over
in the combustion fumes are recovered by means of
centrifugal filters and condensers. ITie output for
1920 is estimated bo be 5000 metric tons of oil, and
is hoped to increase this to 10,000 t. in 1921. The
company is planning the erection of a large refinery
near Rome.

—

(U.S. Com. J2ep., Feh. 11, 1921.)

Sumac Production In Sicily.—Sicily is the largest
producer of sumac in the world, the United States
taking second place. The annual output in recent
years is estimated at 15,000 metric tons, which is

60 per cent, below the pre-war production. This
decrease is due to diminished cultivation, which is

believed to be only tempoiary. Male sumac is

found in the provinces of Palermo and Girgenti,
and contains 2S per cent, or more of tannin, whereas
female sumac, found mainly in the provinces of
Catania and Girgenti, contains an average of 24
per cent. There are about eight large sumac-
grinding mills in Palermo, but no factories for pre-
paring the extract, although it is considered pro-
bable that they will be built when the trade revives.
Exportation from Palermo is chiefly directed to
Great Britain, the United States, France, and
Germany (cf. J., 1920, 263b).~(U.5. Com. Eep.,
il/ar. 23, 1921.)

Columbian “Pita” Fibre.—The term “pita’* is

used very widely in Central and South America,
and is applied to several fibre plants (including
sisal hemp) and also to string. Colombian pita ”

belongs to the Bromeliacece and is a species of
Anaruw, closely allied to the pineapple; it grows in
the shade of forest trees, forming extensive, im-
penetrable areas known as “ pitales,” but it can
be grown on light open land and at altitudes
ranging from sea-level to 3000 ft. The fibre is said
to bo superior to sisal in strength, fineness, and
durability, and if available commercially it would
t^mpete with sisal hemp in the manufacture of rope
and twine. The average annual yield of the forest
pitales'^ is estimated to be 45*5 tons of leaves

containing 6 per cent, of fibre. By the native
Method of extraction about 40 per cent, of the fibre

j8 Wasted, so that if 3 per cent, could be obtained
by mechanical extraction, the yield would be about
fo tons of dry fibre per acre. Certain advantages

claimed from the harvesting of fibre from the
natural “pitales ” as compared with cultivation of
«8al plantations, but the difficulty is that no
njachine is yet available for extracting the fibre from
the leaves.—(/mp. Inst. BuU., XVIII., No. 4.)

The Indnslrial Value of Perilla Seed.—In view of the
incre^ed demand for drying oils, it has been
thought that the cultivation of Perilla seed (PeTtlla

\

ocymoides) might be encouraged in British posses-
sions; at present it is grown for commercial pur-
poses principally in Manchuria, China, and Japan,
lo this end the Imperial Institute sent out samples
of Japan^ s^d to India, East Africa, •South
Africa, Rhodesia, and Cyprus for trial cultivation,
and a report from Cyprus is now published in the
nuUettn of the Imperial Institute, Vol. XVIII,

seeds contained 6‘3 per cent, of moisture
and yielded 4ST per cent, of oil (46 per cent; on
a dry basis) which possessed the properties of
Perilla-seed oil, and which should be readily saleable

bhis country for paint and varnish making and
^her purposes for which a drying oil is required.
The residual meal contained 35'6 per cent, of protein
and 18*9 per cent, of fibre, and would probably be
a valuable feeding stuff; trials, however, are re-
tired to determine this point. The authorities in
Cyprus have been asked to continue the experi-
ments.

Finsbury Technical College.—The threatened
closure of this valuable institution, having h^n
averted (cf. J., 1921, 150 r), the Governing Body
announces that the entrance examination for the
session 1921—22 will be held on September 20 next.
Applications for admission should be forwarded to
the College not later than September 15 on forms
to be obtained from the Registrar, Leonard Street,
City Road, E.C. The programme of the College is

under revision and will be issued in due course*

PERSONALIA.

Mr. W. B. Worthington has been elected presi-

dent of the Institution of Civil Engineers for the
year 1921-22.

Tlie list of newly clcctcsl foreign members of the
Royal Society includes the names of Prof. Albin
Haller and Prof. P. Zeeman.

Mr. C. R. Delong has succeeded Dr. Grinnell
' Jones as chief of the Chemical Division of the

!
United States Tariff Commission.

* Senator Piero Ginori Conti is succeeding Prof. G.
Ciamician as president of the Associazione Italiana

di Chimica Gcneralc cd Applicata.

The Willard Gibbs Medal of the Chicago Section
of the American Chemical Society is to be presented
to Madame Curie at a special meeting to be held on
June 14.

The University of Glasgow is to confer the
honorary degree of LL.D, upon Sir Dugald Clerk
and Prof. J. C. Irvine, principal of St. Andrew’s
University.

Prof. P. H. M.-P. Brinton, head of the chemical

department in the University of Arizona, has been
appointed professor of analytical chemistry in the
University of Minnesota.

The Court of the University of Manchester has
conferred the honorary degree of Doctor of Science
upon Sir E. Rutherford, formerly professor of

physios in the University.

Sir J. J. Thomson has been elected honora^ pro-

fessor of natural philosophy, and Sir Ernest
Rutherford professor of natural philosophy, in the
Royal Institution of Great Britain.

The death of Dr, E. B. Rosa, chief physicist to the
Bureau of Standards, Washington, D.C., is

announced by The Times,



1»8b BEVIEW. tM»y SI, 1921.

PARLIAMENTARY NEWS.

HOUSE OF COMMONS.

Wage-Reduction in Industries.

In a long written reply to Sir W. do Frece Dr.
Maonamara gave a list of the industries in which
rages have been reduced in recent months. The
ist includes chemicals; soap and candles; bleach-

ng, dyeing and finishing; iron-ore, shale, fireclay,

rad gypsum mining; limestone quarrying; iron and
iteel; coke and h,y-producta

;
tinplate; glass-bottle

nanufacture.—(May 6.)

Arseno-Remol Treatment of Venereal Disease.

Replying to Mr. R. Richardson, the Minister of

Health (Sir A. Mond) stated that 22 deaths had been
reported from the administration of arseno-henzol
it centres for the treatment of venereal disease ;

in

ihree of these cases death was not due to the drug,
ind in five others it was not certain how far the
Irug had contributed to the fatal result. In the
ast complete year for which statistics were avail-

ihle the administration of the drug might have been
1 contributory cause of, roughly, one death in every
1300 patients treated for s.vphilis, and of one death
u every 30,000 injections. The suggestion that such
information as the above should be included in a

Departmental report would be oonsidered.

—

(May 12.)

Eome-Qrown Sugar, Lid.

lir. Young, in answer to Lieut.-Col. Nall, said

that it was proposed to make an advano^ under
Krtain conditions, to Home Grown Sugar, Ltd., on
second mortgage of the sum of £125,000 recently

voted for the purpose on the estimate of the .

Ministry of Agriculture. In addition. Parliament
would be asked, if necessary, to provide in each of

tho ten years ending March 31, 1930, a sum that
with the divisible profits of the company would
enable 5 per cent, per annum to be paid on the

£250,000 ordinary shares issued to the public, such
advances to be repayable out of future profits. It

was hoped that the arrangements would not prove
to involve any subsidy, but in any case the agree-

ments made between the Government and the com-
pany could not be reconsidered (c/. J., 1920, 223 k,

1921, 108 r).—(May 13.)

German Reparation (Recovery) Act.

Mr. Chamberlain, answering Capt. Wedgwood
Benn, said that the Government would not repeal
or suspend the above Act until it had had further
experience of the working of the terms to which
Germany had just subscribed, but the rate of duty
would be reduced to 26 per cent., and its collection

here would be in lieu of and not in addition to the
general levy on all exports collected in Germany.

—

(May 13.)

Safeguarding of Industries.

The two financial Resolutions dealing with “ key ”

industries, dumping, and depreciated exchange
(cf. J., 1921, 131 k) were considered on May 9, 10,

and 11, and passed without amendment. In intro-

ducing the first Resolution (relating to the 33^ per
cent, ad val. duty on certain imported articles) the
President of the Board of Trade based his argument
largely on the needs of national defence, and stated
(inter alia) that the prospects of the chemical in-

dustry were illimitable and its development abeo-
Intely necessary. Mr. Jameson (West Edinburgh)
spoke of the grave danger to which the rubber-tyre
industry was exposed owing to competition not only
from the United States, but from France and
Raly, and of the present widespread unemploy-
ment in that industryy«?ir J. Norton-Griffiths

urged the claims of the gas-mantle industry to b,

safeguarded, stating that at the present time thi
works at Wandsworth were virtually shut down
Mr. Hannon asked for protection for the manufac!
ture of electrodes and vitrefied grinding wheels
Dr. Murray opposed the inclusion of optical glaej
on the ground that microscopes, etc. would become
dearer to students of science. Mr. Kiley, in moving
to omit beakers, flasks, etc., said that “ lamp-blown
ware” included common lamp-shades, and a beaker
was practically “ a glass jug without a handle ”

he
could not see how the latter oould help to win a
war. Mr, Lyle^amuel, in alleging the inferiority

of British chemical glassware, said that it appeared
to “undergo some form of chemical dissociation”
in use, and that it had a “ shorter life when exposed
to atmospheric conditions.” All the proposed
amendments were defeated by large majorities.

OFFICIAL TRADE INTELUGENCE.

(From, the Board of Trade Journal for May 12 & 19.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at the

Department of Overseas Trade (Development and
Intelligence), 35, Old Queen Street, London, S.W. i,

from firms, agents or iiidividuals who desire to

represent U.K. manufacturers or exporters of the

goods specified. British firms may obtain the names
and addresses of the persons or firms referred to h.v

applying to the Department and quoting the specif
reference number.

LocftHty of

£rm or ujjeut.

Materials. Eefctenee

number.

£rltUli Honduras.

.

Matches, drugs, medicines, soap,
rope OOf

British West Indies Matches, paint, paper, galvanised
iron m

Canada Pottery, aluminium ware m
New Zealand Glassware eo2

South Africa Mining and farmers' supplies OUit

Bulgaria .

.

Sheet iron, galvanised iron, tin-

plate, blackplates C05

Denmark .

.

Laboratory supplies 029

France Writing and printing paper 608

»9 Pharmaceutical products, crude
drugs, dyes 009

Belgium .

.

Bar iron, crucible steels .

.

610

Serb-Croat-Sloveue Drugs 6151

State
Switzerland Oilcake 632

United States Chemicals, dyes 618

Argentina Heavy and fine chemicals 619

Markets Sought.—A Canadian manufacturer of

bleached sulphite wood pulp invites inquiries from

U.K. paper makers. [Inquiries to the Canadian

Government Trade Commissioner, 73, Basinghall

Street, Loudon, E.C. 2.]

A merchant in British Honduras wishes to get

into touch with U.K. importers of logwood, fustic,

chicle, and rubber. [604.]

TARIFF. CUSTOMS. EXCISE.

Brazil .—The sanitary stamp tax on pharma-

ceutical specialities has been revised. ,

British Guiana .—The forms of certificates or

origin for goods imported under the British Vte-

ferential tariff are given in the issue for May 12.

Canada .—^Hard soap (not being whale-oil or

castile soap) is rated for duty under Tariff rip™

No. 228 when the fair market value thereof at too

place of manufacture abroad is over 9 cents per it.

wholesale.
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Denmark.—^AU goods arriving at the free port of
1

Copenhagen are now free of export duty.

Egyp(-—Benzine and mineral lubricating oil pay

customs duty at the rate of 16 per cent, ad valorem.

^ federated Ueday States.—An export duty of 2J

cent, ad valorem has been levied, aa from Janu-

^y 1, on china clay, potash and soda felspar, and

“^^Franee .—The export of glucose and of certain

Jdads of rags is now permits.

Germany.—Among the articles that may be im-

oorti without licence, aa from April 29, are cork,

tanning barks, certain raw hides and skins, raw

bones, iron ore, manganese ore, ozokerite, and

montan wax.
. i- ^

As from April 29 export licences are no longer

required for cork, certain tanning harks, rubber,

gutla pcrcha, halata, ozokerite, montan wax, sul-

phite fyes, soft soap, turkey-red oil, “ Creolin,”

glycerin, paraffin ointment, cart grease, copper sul-

phate, cryolite, artificial resins, tanning extracts,

glue, asbestos manufactures, wire rope, aluminium

powder and foil, load bars, sheet zinc, etc.

^Gold Coast.—The import duties on spirits have

been revised with effect from .4pril 27.

Japan .—The proposed changes in the import

tariff affect, inter alia, olein, stearin, paraffin wax,

caustic potash and soda, eodinm peroxide, potas-

sium, cocaine, cocaine hydrochloride, spiegcicisen,

ferromanganese, certain kinds of iron, steel and

Kenya .—The import of spirits is prohibited unless

they have been matured by storage in wood for at

least 3 years.
, .

Netherlands .—It is proposed to increase the im-

port duties on beer, candles, chocolate, cork, gun-

powder, oil (not specially mentioned), platinum,

refined salt, soap, sugar, dextrose, caramel, wood

spirit, and alcohol.

Nigeria .—Among the articles of which the import

by post is prohibited are German dyestuffs and

spirituous liquors.

Poland .—The customs duties have been suspended

until July 15 on condensed milk, fertilisers, train

oil, margarine^ graphite, antimony, sodium sul-

phate, sulphuric, nitrio and hydrochloric acids, dye

earths, tanning extracts, pig iron, copper ingots,

lead ingots, wood pulp, printing paper, and mamlla

cord.

Reduced rates of import duty .ire payable on

olein, leather for the textile industry, asbestos

sheet and yarn, certain wares of glass and porcelain,

hydrosulpbite and sulphide of soda, nitrates of

thorium, cerium beryllium, aluminium and mag-
nesium, naphthols and sulphonic derivatives, and

sulphuric ether.
Spain .—The export of 20,000 metric ton.s of olive

oil is allowed under licence subject to export duty.

The customs duties on cement have been re-

impos^ as from May 3.

Sicifzertond.—The import of certain wares of

iron, copper and copper alloys is prohibited except

under licence as from May 3.

All goods may now bo exported under general

licence with exceptions which include oonden^d
milk, iron filings or turnings, scrap iron, indigo

and coal-tar colours not specially mentioned in the

general tariff.

Trinidad and Tobago .—-'fhe complete schedules of

customs duties are set out in the issue for May 12.

Gi^s that are free of import duty under the

British preferenti^ tariff include blasting gun-
powder, butter substitutes, some cattle foods, raw
cocoa, coconuts,, certain kinds of glassware, raw
rubber, halata, chicle, raw hides and skins, la^,
lard substitutes, lime, manure, condensed milk with
uot less than 7 per cent, of fat, copra, edible oils,

scientific apparatus, certain tanning and dyeing
Materials, Wca beans, serums, and radinm.

COMPANY NEWS.

BRITISH COTTON AND WOOL DYERS’
ASSOCIATION, LTD.

The twenty-first annual meeting of the Associa-
tion was held in Manchester on May 13. Mr. A.
Hoegger, who presided, said that few would care
to experience a repetition of the abnormal con-
ditions which had prevailed during the last six

months, or again share in losses similar to those
sustained by the textile industries in consequence
of the great and sudden fall in prices. Since
November last few of the branches of the Associa-
tion had been able to find work for their employees
for more than two or three days a week, but rela-

tions with labour continued very cordial; the
standard rate of wages for the 48-honr week rose to
803. 2d. in February last, but had recently been
reduced to 70s. 6d.; pieceworkers could earn far
higher wages. A comparison of costs for the years
ended March, 1914 and 1921, showed that the cost

of dyewarea had increased by 270 per cent.
,
that of

coal by 217 per cent., and that of wages by 196 per
cent. Recently there had been a revival of in-

quiries for all classes of work dealt with by the
Association, and, given more settled labour con-

ditions, the textile trades should once again enter

upon a period of prosperity.

Referring to the dyestuff situation, Mr. Hoegger
quoted the official report which stated that the

value of imported coal-tar colours from Jan.—Jane,
1920, exceeded £5,000,000. Germany, he said,- was
now making dyes at the rate of about 5000 tons per

month, and it had been estimated that the world’s

output capacity was at least double that of the

normal consumption, Excellent work was being

done by British mabcr^ but wo were not yet en-

tirely independent of Germany; during the past

year many good and useful colours not previously

made in this country were marketed, but the

prices of the vat and other fast dyes were still too

high to allow of an extensive business being done.

Great progress was necessary to enable onr textile

trades to meet the ever-increasing competition in

dyed and coloured woven goods and prints contain-

ing the brilliant and fast dyes so much admired and
in such great demand all over the world.

MAYPOLE DAIRY CO., LTD.

Sir W. George Watson, addressing the annual

meeting held in London on May 18, said that the

increased cost of labour and shorter working hours

had greatly augmented manufacturing and dis-

tributing expenses, and that it would be imposeible

to maintain present wages and hours unless output

and efficiency could be increased or more mechanical

work adopted. Already the directors had con-

sidered the advisability of closing down certain

departments in the factories, as foreign manufac-

tured oil, margarine, etc., could be bought at lower

prices than they could be manufactured in this

country. The beet “Maypole" margarino was

now being retailed at 8d. per lb., compared with

Is, Id. in December last. There had been a large

increase in turnover during the past year, but the

profit was lees than 3 per cent, on the value of the

goods sold—£36,500,000. The difficulties of trading

when market values were constantly changing was

illustrated by the necessity of having to purchase

and carry at least 30,000 tons of crude oil three to

six months before it could ^ delivered. During

last year the price of crude oil fell from £100 to £70

per ton and the decrease in value would have

seriously affected last year’s results had it not been

possible to reclaim some of the excess profits duty

paid in recent years.
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Fanti Consolidatbd Mines, Ltd.—In his address
at the annual meeting held on May 12, Mr. Edmund
Daris, chairman, said that it had been decided to
expend £250,000 m developing and equipping the
company’s manganese proposition in West Africa,
and that a contract had been entered into for the
sale of 500,000 tons of ore at a guaranteed minimum
profit of 7s. fid. per ton. Although no washing-
plant had yet been erected, 85'4 per cent, of the
output had averaged 49 per cent, or over of man-
ganese. Development work during the past year
indicated that previous estimates of the extent of

the ore deposits were likely to be exceeded. In his
opinion the manganese deposits, which were
valued in the company’s books at £1000, were worth
the entire capital of the company (£540,000).

New Capital Issues.—Bmnncr, Mond and Co.,

Ltd.—The issue at par of 2J million 74 per cent,
cumulative preference shares of £1 each was
quickly oversubscribed and the shares quoted at a
premium. 1116 money provided by this issue will

be used to repay advances towards the construction
of large works now being erected for tbe manufac-
ture of soda ash at Wallerscote, near Winnington,
for the nitrogen works at Billingham, Stockton-on-
Tees, for workmen’s houses, and for further work-
ing capital.

The United Glass Lottie Manufacturers, Ltd.,
has offered £600,000 seven per cent, first mortgage
debenture stock (free of income tax up to fis. in

the £) at par; the proceeds of the issue will be
spent on constructional work at the Charlton
factory, etc.

LEGAL INJELUGENCE.

OusTOKs Seizube of Pteogallic Acid. AHorney-
Generai v. Brown.

In the Court of Appeal on May 10, Lords Justices

Bankes, Warrin^n and Scrutton by consent
allowed an appeal (upon terms not stated) by the

Crown against a judgment of Mr. Justice Sankey
delivered on December 7, 1919 (cf. J., 1919, 481 e).

The suit was by the Crown, by information, for the
condemnation of six packages of pyrogallic acid

consigned to and imported into Manchester by the
defendant, Mr. John Brown, trading as Brown and
Forth, chemical manufacturers, of Manchester and
London. The goods were seised on August 29, 1919,

under a Proclamation dated June 25, 1919. Mr.
Justice Sankey held that the Proclamation was
illegal and invalid and entered judgment for the
defendant with costs.

Ihe Attorney-General now stated that the case

was met by Section 4 of the Indemnity Act, 1920,

and counsel for the defendant intimated that he
could not contest that proposition.

Dispute Ovee Zinc-oxide Reoovbet Plant. Ked-
ing and Walker, Ltd. v. The Sturtevant
Engineering Co., Ltd.

In tbe Court of Appeal on May 9 and 10, before

Lords Justices Bankes, Scrutton, and Warrington,
Messrs. Keeling and Walker, Ltd., chemical manu-
facturers, appealed against an order of the King’s
Bench Divisional Court and a judgment of the
Official Referee disallowing their claims against
'Messrs. The Sturtevant Engineering Co., Ltd., of
l^ndon, for damages for the alleg^ failure a
wine-oxide recovery planj^upplied by them (ef. J.,

Counsel for iGie appelhiKts stated that the re-
spondents claimed that the contract was merely for
the sale of goods, but his clients cmitended that it
was also for design and labour, and these could not
be taken back. For the respondents it was
admitted that they had to return the purchaee
price, but as the appellants had cut up the cooling,
plant there should be some deduction on that
account.

In giving judgment, Lord Justice Bankes held
that the Official Referee was right in taking the
view that the respondent company was entitled to
succeed. The Divisional Court agreed with that
view, but referred the matter hack to the Official

Referee, as there was more than one contract and
different considerations might apply to the cooling
plant. The respondent company had taken bach
the suction plant and was therefore under no obliga-

tion to pay damages, but it must return the
purchase price. The judgment of the Official

Referee would stand in respect of the suction plant
but if the parties could not come to an agreement
as regards the cooling plant, the matter must go to

the Official Referee.

REPORTS.

Repobt on the Economic, Financial, and Indus-
teial Conditions op Finland in 1920. Bj
C. H. Macki^ H.M. Consul, Belsingfors. De-

partment of Overseas Trade. Bp. 44. London:
H.M. Stationery Office. 1921. Brice Is. net.

Finland was declared an independent sovereign
State in December, 1917, and a Republic in July,

1919, and it was only after the latter event that the

country began to recover economically. The pro-

gress made has been marvellous. With a total

population of oidy 3,331,814 (January, 1919), mostly

engaged in agriculture, Finland is one of the most

prosperous of the smaller European States, a posi-

tion which it owes mainly to the timber and pulp

and paper industries (cf. J., 1921, 71b). The

latter made good progress in 1920 (figures of pro-

duction for the whole year are not yet available),

but the trade in timber was chequered. All busi-

ness was adversely affected by the fluctuating rate

of exchange
;
the official rate in London varied

between 65-70 Finnish marks to the £ in March to

180 marks at the end of November, the average

rate being about 102 marks (par value 22 25 mk.).

Rapid progress is reported in the leather industry,

which now comprises 26 tanneries and eight shoe

factories. In spite of restrictions on imparts and

depreciated exchange, hides were imported to the

value of 70 million Finnish marks. Among new

developments to be noted are the erection by the

Government of a sulphuric acid and superphosphate
factory at Kotka, with a capacity of 20,000 t. of

superphosphate per annum; the rebuilding of the

Kotka cellulose factory for the manufacture of easy-

bleaching sulphate pulp
; a paper mild with an out-

put of 12,000 t. of strong wrapping paper has been

completed at Bjorneborg, and at the same place a

Bulphite-pulp mill capable of producing 14,000 t. of

pulp per annum is nearing oompletion. A largo

hydro-electric station is being built at Aetsa to

supply about 7000 h.p. to the industri^ establish-

ments at Bjorneborg, some 70 km. distant.
The import and export statistics given in the

report cover the first nine months of the y*ar.

During this period Germany supplied the bulk of

the dyes and colours and had rather more of the

trade in drugs and chemicals than had Great

Britain, but the United States had the greatest

share of this trade. Great Britain was tbe largest
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supplier of gvuns. asphalt, resin, rubber, hides,

minerals and manufactures thereof, perfumery,

textiles, thread, and twine. Sweden, Germany,

and the United Stat^ are our chief competitors,

Sweden supplying mainly metals, enamelware, and
niachinery, and the United States chiefly oils and

fats, machinery, gums, asphalt, etc., and hides.

A summary of the trade returns for the whole of

is Board of Trade Journal for

March 24. These show that although imports still

exceeded exports the position in this respect has

rcry much improved. The following are the values

in millions of Finnish marks :
—

Total for the year
Chfimicala and drugs

(JolQurs, etc.

K^ploeives

Fertiliscra

Ether, alcohol, etc.

Oils, fats and waxes
Asphalt, tar. resin, rubber, etc.

Minerals and Iheir products

Metals and uanufactuies
Skins, furs, leather

Paper pulp, cardboard, etc.

Wood and wooden goods

Imports.
1920.

3620-4
109-5
43-9
9-3

21-4
6*3

197-0
81-7

156-5
629-8
121-9

6-3

16-0

Exports.
1920.

2906-6
12
0-2

194

26
1 5
65
5-0

4-8

38-1

1080-7
1633-4

Further statistics supplied by H.M. Consul show
that Great Britain he^ed the list in the import
trade with about 28 per cent., the United States was
second with about 21 per cent., followed by Ger^
many with 17, and Sweden with 10 per cent, re-
spectively. The United Kingdom’s share of the
Finnish export trade was 43 per cent.

Thibiy-kighth Report of the OoMPTEOLLEn-
Geneeal op Patents, Designs, and Trade
Masks, 1920. London: B.M. Stationery Office.
1921. Brice 2d. net,

The volume of business done by the Patent Office
during 1920 again showed a substantial increase,
though not to the same extent as in 1919 (c/. J.,
1920, 292 r), the total number of patent applications
filed being 36,672, or 3819 more than in 1919, when
the increase amounted to 11,014. Although more
patent applications were filed than in any other
year, a considerable proportion of the increase was
due to the many foreign applications m,ide under
the Peace Treaties. Thus, Convention applications
made under the extensions of time granted by the

imn*
Tveaties and the Berne Agreement of June 30,

1920, were largely responsible for the increase of
49 per cent, in the number of complete specifica-
tions filed on application; the number of complete
specifications fil^ after provisional specifications
decreased slightly. Designs applications numbered
only 13,K9, or 425 less than in 1919, but trade-mark
^PPlj^’Bfinns, with a total of 14,064, showed a gain
m,

ioc5, and were well above the pre-war level,
fhere was a further substantial increase in the
idsiness transacted

; 283,000 letters and correspond-
eaco forms and 92,000 parcels of publications were
ispatched, and 260,368 patent specifications sold.
Ihe number of hearings upon oppositions to the

grant of patents was 43, and there were seven
ppeals to the Law Officer; 1550 hearings were
given under Sections 7 and 8 of the Acts, with three
appeals to the Law Officer.
Altogether 120,512 readers made use of the
Pary, the increase of 21,894 possibly being due
some extent to the extension of the hours to

’Phidh PPRs being re-classified,

di dupl
^ (1^,675 volumes, exclusive

fro!?'*
£420,472 was received for patents fees

fcol?®!®
and £8690 and £39,295, respec-

ror!'
"®signs and trade-marks fees. Total

to £487,543 8s. .9d, and total

aliLt
£401,036, the balance representing

Pt 18 per cent, of the total receipts.

TRADE NOTES.

LODg
1913.

Long
1919.

tons. Per cent. tons. Per cent.

5.330 Ger. 43, Belg.

22. HoU. 21.
U.K. 14

1,714 HoU. 100

4.209 Gcr. 27, Ind.
22. U.K. 21.
Holl. 14.

Kuss. 12

112 Arg. 87, Ind. 8,

U.K. 2

313 Seychelles 73,
U.K. 15

1,778 S.W. Protect.

76. Fait Is. 23
65 Ger. 61. Chile

31

— —
G80 Ger. 68. U.K.

20. Belg. 8
5,852 Egypt 96. S.W.

Protect. 4
1,739 Ger. 78. U.K.

7. Ind. 6
406(lb.) U.K. 100

366 V.K. 92. Ger.
3

- —
36.619 noil. CC. Ger.

19, U.K. 7

740 U.K. 100

— — 9,056 Falk. Is. 100
7,605 U.K. 51. Holl.

35, Ger. 11
13 Kor. 45, Swed.

41.U.K.14

BRITISH.
The Fertiliser Trade in South Africa The use of

fertilisers in South Africa was steadily increasing
until conditions arising out of the war greatly re-
duced importation. The decline in importation is
illustrat^ in the appended table, which gives the
importe in 1913 and 1919, and the percentages sup-
plied by the chief countries of origin :

—

Basic slag ,

.

Boae fertilisers
.

.

Guano ,

.

^'itrate of soda.

.

RiMpbate, raw .

Potash fertilisers

Sulphate of am-
monia

Superphosphates

Whale manuxes

.

Other fcnili^rs

,

The fertilising constituents required by South
African soils are, in order of importance, phos-
phoric acid, lime, nitrogen, potash.— Com.
Hep., Mar. 18, 1921.)

Sierra Leone in 1919.—Although the trade of this
Colony was satisfactory in 1919 and showed signs
of expansion, there was much distress among the
inhabitants owing to the shortage of food and the
increased prices of imported goods. Towards the
end of the year conditions improved owing to better
prices Iwing obtained for palm kernels and palm
oil, which were produced and exported in much
larger quantities than in former years. The crop
of kola nuts was also larger, and the higher prices
obtainable in Europe for piassava caused this com-
modity to be shipped in larger quantities, although
the actual export is almost insignificant in com-
parison with the vast amount of raw material avail-
able. The gum copal reserve in the Kessewe Hills
.and four areas in the Ronietta district were opened
to gum collectors during the year. So far as is
known the mineral resources of Sierra Leone are
very small; there are, however, deposits of laterite
iron ores which would be valuable if a process for
treating titaniferous iron ores were available.
Various products of the Colony were examined by
the Imperial Institute. Po-yak nuts {.Parinarium
sp.) were found to yield a drying oil similar in
value to tung oil, and a meal with a lower protein
content than is usual in oilseed residues; both nuts
and oil should he readily saleable in the Unit^
Kingdom, Rowe fibre was also examined, and re-
ported to be very coarse, harsh, interlaced, and only
suitable for making heavy-.sized yarns or coarse
string and rope. Imports were valued at £2,034,780
and exports at £2,101,569, both showing large
increases over the preceding year. The chief ex-
ports were ; —Palm kernels, 50,622 tons

; palm oil,
828,750 galls.; kola nuts, 2995 t.

;
ginger, 1069 t.;

and piassava, 1059 t.—(Col. Bep.-.inn,, No. lOOs!
Mar., 1921.)

’

FOREIGN.
The Dutch Oleomargarine Trade in IS20.—Despite

the general trade depression and wide variations
in prices, the exports of margarine from HoUand
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during 1920 showed a notable increase, much of

which was due to the development of new markets.
The anticipated increase in trade with Germany
did not materialise, but Great Britain took very
much more of the output than formerly. The ex-
ports of oleomargarine and butter substitutes in
1919 and 1920 were 53,881 and 92,883 metric tons,
respectively, the percentages taken by the principal
consumers during the two years being as follows :

—
United Kingdom, 48 and Germany, 46 and 33;
Belgium, 4 and 2; Czechoslovakia, S (1920 only).

The raw materials are obtained mainly from the
United States or through firms in other countries
which are controlled by American capital.

—

(U.S,
Com. Itep., Mar. 24, 1921.)

REVIEWS.

Lehbbuch Dee Faebenchemib. By Dh. Hans. Th.
Bucheker. Second edition, revised. Pp. aii.-l

636. ^Leipzig: Otto Spamer. 1921.) Prices:
unbound 47s. Id., bound 51s.

It is a far cry from Dr. Bucherer’s modest little

booklet of 1904 in the “ Sammlung Gdschen ” to

the present imposing volume, but it indicates that
the lines originally laid down by the author have
proved to be sound under the test of experience.
The second edition of Prof. Bucberer’s larger work
differs but little from the original 1914 edition ex-

cept that it is slightly longer (636 as against 557
pages), whilst the text has been revised and some
new matter added, but all the excellent features
which distinguished the former edition are retained,
so that the text-book still remains one of the best

of its kind for students of colour technology. The
section dealing with the anthocyans is entirely new,
but in spite of the large amount of work done by
English chemists on this class of colouring matters,
almost the only name mentioned is that of Will-
statter, and the same tendency to ignore the work
of non-Teutonic chemists is noticeable in the
“Diteratur Verzeiehnis ” (on pp. 602—636), by
means of which the author has sought—though not
very successfully—to meet the objection that no
literature references were given in the first edition
to enable the student to follow up any matter of
special interest.

One cannot help feeling that the authors of Ger-
man works on organic chemistry must sometimes
be in the habit of saying to themselves “ Organic
chemistry is a German Science, founded by Liebig
of immortal memory,” and accordingly ignoring so
far as possible the work of ah scientists west of
the Rhine. This tendency is also noticeable in the
section on the cyanine and other sensitising dyes,
where the important work of English and American
chemists on the subject such as Adams, Mills, Wise
and others is altogether diregarded, with the result
that several of the formulie quoted by Bucherer
stand in need of revision in the light of the most
recent research. The list of references already
noted is a step in the right direction, but still

needs considerable improvement before it can be
regarded as satisfactory.

The statement on p. 493 apropos of the decrease
in the acreage under indigo cultivation in India
during 1916-18 is illuminating:—“ Die mit Indigo
bebante Flacbe nahm in ganz auffallendem Masse
ab, offenbar vor allem infolge der grossen, dutch den
U-Boot Krieg verursachten Schwierigkeiten, den
Farbstoff liber See zu verfrachten.” We are afraid
these lines were penned whilst the eminent German
author was still feeling the after-effects of “U-
Boot Fieber,” and that he will find the cause of the
decrease to be a good ^al nearer home, say, in the
neighbourhood of Ellefftere Port!

In the chapter on the Natural Dyes the recent
work of Dimroth and his pupils on carminic anj
laccaic acids is discussed, but no’ mention is

of von Lamjm’s synthesis of Curcumin in 1918 in u*
section dealing with that colouring matter.
^e addition of marginal rubrics makes the second

edition somewhat handier than its predecessor
but

the use of italics or other distinctive type for sw*
tional sub-headings would be a great advantaoc
Meet of the defects noted are, however, but sligft'
and the second edition cannot but enhance tb«
reputation already won by the 1914 edition.

F. A. Mabox,

Anthracene and Antheaotjinone. By E. de Barev
Barnett. Pp. 436. (London; Bailliire,

and Cox. 1921.) Price 27s. 6d. net.

Since the publication, many years ago, of Auer-
bach’s “Anthracen” (1880), a work which is pro^
bably unknown to the younger chemists of the present
day, no attempt has been hitherto made to collect

in book-form an account of tho varied reactions of

this hydrocarlmn and its derivatives. In the interim
an extraordinary amount of new matter has
accumulated on this subject, much of which is

only to be found interspersed among the foreign
patent literature, not easy of access to the average
student and, moreover, involving search of a tedious

character. The appearance of Mr. Barnett’s book is

thus greatly to be welcomed, and this should prove

to be of much service not only to colour chemists,

but to students of organic chemistry in general!

The volume of approximately 400 pages is divided

into eighteen chapters;—I. Introduction; II.

Anthracene and its Homologues; III. Simple
Anthracene Derivatives; IV. The Anthraquinones
and Dianthraquinonyls; V. Anthrone, Anthranol
and Allied Products; VI. Anthraquinone Ring
Syntheses; VII. The Benzanthraquinones; VIII,

The Aldehydes, Ketones and Carboxylic Acids;

IX. The Nitro, Nitroso and Halogen Anthra-

quinones; X. Tho Sulphonic Acids, Mercaptans and

Sulphides; XI. The Amino Anthraquinones and

Dianthraquinonylamines; XII. The Hydroxy and

Amino Anthraquinones and Ethers; XIII. Pyridine

and Quinoline Derivatives; XIV. The Acr'idones,

Xanthones and Thioxanthones
;
XV. The Renz-

anthrones
;
XVI. The Cyclio Azines and Hydro-

azines; XVII. Miscellaneous Heterocyclic Com-

pounds; Xyill. Miscellaneous Compounds; and

there are, in addition, addenda and an index ot

German patents.
The hook contains a very large amount of informa-

tion from the scientific aspect which is well arranged

and has without doubt involved considerable labour

on the part of the author. On the other hand, oue

feels that tho subject matter is, if anything, of too

condensed a character, and might perhaps be more

easily assimilated had it been spread over two

volumes of about the present size. It appears a

pity that in a work of such importance but four

and a half pages are devoted to a historical

sketch of the subject, and that more attention is

not given to the earlier histonr of the synthetioal

manufacture of alizarin. References to Schiilta

and Auerbach hardly meet the case (and, indeed, is

not the latter out of print?), for these authors aw

not entirely unbiased and do not inform one that

the successful production of the Alizarin Reds wa*

carried out in this country by Perkin by the di-

chloranthracene method (a process not alluded to o.v

the author) for some time before they were

reonomically obtained in (^rmany. Again justice

is hardly meted out to the latter, there being eo

mention of his discovery of antnrapurpurine, 4

amino-alizarin, hromo-alizarin, or of hie work on

anthraflavic acid and tho dihromanthraqumones.

Though the book will be found useful for purpose*
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of reference and, indeed, contains an account of
the more recently discorered reactions of import-
ance, there are one or two minor omissions, snch as
for instance, tne i*ydroxyanthraquinone-/5-car*

boxylio acids, ^-methyl alizarin, anthraquinone
oxide, etc., thou^ thismy perhaps well be the case
when there has been so large an amount of material
for collection. The statement on page 253 that
anthraquinone snlphonic acid on fusion with alkali
gives an alizarin containing as impurity higher
hydroxylated anthraquinones is hardly correct as
the commercial dyestuff carefully prepared from’the
,
9-monosulphonic acid salt contains only alizarin
as colouring matter. Again (page 254), though a
pure alizarin can be prepared by the alkali fusion
of anthraquinone according to the patented
methods, it is easy also in this case, if due precau-
tions he not taken, to obtain it contaminated with
higher hydroxylated producte. It is difScult to see
that the employment by the author of his modi-
fication of Pfaff’s system of notation throughout the
book is of advantage, for this does not economise
space, and is only likely to confuse the less
experienced reader. Frequently, again, these
formnlffi, as for instance on page 318, give one
the impression of pentavalent carbon, and it is
difficult to understand why a p compounds of this
and allied types should be represented by diagonal
lines, whereas with the derivatives parallel bonds
clearly indicating tefravalent carbon should be
used (p. 317).

^
Eeferenoe to German patent numbers are

naturally numerous throughout this work, but it
would have been a greater boon to the student bad
these been either supplemented or replaced by state-
ments as to the volume and page where they occur
in Friedlander.

The book is well up to date, bears evidence of
careful search by the author, and should prove of
assistance to many investigators. It is, however,
sad to see among the enormous variety of facta it
contains how few have emanated from work carried
out in our own country.

A. G. Perkin.

Silica and the Silicates. By J. A. Atolby. /n-
^istnal Chemistry Series, edited by S, Rideal.
Bp. xm;,+374. {London: BaiUiere, TindalL and
Cox. 1921.) Price I5s. net.

Students on being introduced to the consideration
ot the industrial applications of silicate chemistry

p 1
- ? j

^ ^ directed to some suitable book in
Mgnsh deahng with the subject, and it is not easy
to comply with the request. It is possible to recom-
mend works giving descriptions of manufacturing
processes, but none which, at the same time, em-

TK 4^1
underlying scientific principles,

ifie title of the book under review raised hopes

mi It V gfP.iu the literature of silicate chemistry

h 1 !
! for immediately suggest^

I®’*®!?
"ith H. le Chatelier’s “I.a SUioe et les

Wicatcs. But although the author haa drawn on
mexpenenoe as a ceramic chemist, and on a great

^owledge, he does not write with

t,®
insight and oonfidenoe of an inves-

insistence upon

is divided into six sections, the first

tlipir
® various modifications of silica,

It is
occurrence and artificial production,

ot
Bnrprizing to find the regions of stability

tefp.
forms of silica discussed without any

recptft"®®
well-known and comparatively

as
Fenner on this subject, particularly

^ montion several old investiga-

M production of quartz crystMS.

fcati™ ranges of the various modi-
ns of silica are debated keenly. They are

wd the subject

avni3/ui ^ treatment if confusion is to be
/Aw- it stated:—

+1.1
^ “y loalifieation that “ tridymite is

above 1500° 0.”^. 36);

where thi ,
*^® ,*®“P®ratur6 is about 1600° C.

pW’ (p 3^)
tridymite takes

both bv1tfi?-’‘’'’f®^-*‘®
tridymitenoth by its birefringence and its point of trans-fo ma ion ^0° higher ” .(p. 34)

;

iin,!... a
rid^ite is not known to be formed“™®r any conditions above 1470° C ”

D 42
®’'®'®®' A reference on

of 111 -
Y®.™P®?sal»l>ty of determining by means

fr^om*^ oaf
•
!“^®®f'gation whether silicl Stainedfrom calcining hydrated silica is crystalline or

tinnfn^X
•'ronght up to date by men-

X rav
“,“'‘."6 this point by theA ray method of crystal analysis of powders. Kyro-

in this way that amorphous

structure, but after calcination at 1300° C. the

annL-"®““ characteristic of cristebalite

properties and uses of natural and artificial
silicates are discussed m the next part, whilst thethi^ potion IS devoted to lime, cement, and mortar.Good descriptions of the manufacturing processes
are given, but a fuller reference in the text to thediagrams of the various plants would be useful tomany readers who are unfamiliar with the industry
Ihis IS also true of other sections of the book, almosta complete page being devoted, for example, to
diagrams of the Stein tank furnace with no specific
reference to it in the text.
The fourth section deals with the ceramic indus-

tries, and a very readable account is given of pot-
tery and brick manufacture, together with passing
reference to more special non-silicious refractories
Jhe earlier remarks with regard to the sub-
ordination of the scientific aspect of the subject
are illustrated in this section. For example, in a
discussion of the fusibility of clays no reference is
made to Haoult’s law, eutectic mixtures, or to
Ludwig’s work on this question.

Section five discusses glass and enamels, and con-
siders the raw materials, the composition and pro-
perties of various types of glass and enamels, glass
furnaces, etc. The last section is devoted to some
miscellaneous applications of silicates.

The descriptions of methods of manufacture are
clear and concise, and the book will be of use with-
out completely satisfying the demand for an Eng-
lish text-book giving a scientific exposition of the
silicate industries. Tlie conclusions of many in-
vestigators whose work has appeared in recent
years in the journals of the English and American
Ceramic Societies and the Society of Glass Techno-
logy are summarised. This feature of the hook will
be very valuable to those who have not the time or
opportunity to consult these journals. The refer-
ences to the results of continental workers are not
so numerous. Both the text of the book and the
diagrams are well produced, and short biblio-
graphies are given at the end of each section and
at the end of the book.

Summarising, this work is full—even crowded—
with information both as to the occurrence and pro-
perties of raw materials and as to manufacturing
processes. It gives also the results obtained by
many investigators on many branches of the subject.
It loses grip, as do so many technological and
scientific books of the present day, by oyerlaying
essentials with more or less relevant detail and in
refusing to select or decide—a method of treatment
which has both advantages and disadvantages, but
is more informing than stimulating.

John W. Cobb.
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OBITUARY.

BERTRAM BLOUNT.

The death ot Bertram Bleunt on April 9, at the

ago of 54, has removed a well-known member of

the chemical profession and of this Society.

Educated at King’s College, London, under C. L.

Bloxam, he etarted practice with W. H. Stanger,

and continued independently when that partnership

was dissolved. He devoted himself more especially

to engineering chemistry, and in collaboration with

A. 6. Bloxam pi'blished a book on “ Chemistry for

Engineers and Manufacturers,” whilst his in-

dividual publications “ Cement ” and “ Practical

Electrochemistry” are also well known. On both

these subjects ho was a widely-recognised authority,

and at the time of his death he was editing a series

ot books on Electrochemistry, two volumes of which

have been already published. He was also the

author of papers on the “ Determination of Oxygen

in Commercial Copper,” "Vacuum Balance Cases,”

“ The Limitations of the Balance,” and other sub-

jects. Blount enjoyed an extensive consulting prac-

tice, and was frequently called as an expert witn^s

in chemical law cases. Of marked individuality

and characteristic manner, he was not readily for-

gotten by those with whom he came in contact, and

it is a subject for regret that he should have broken

down at so early an age.

(1875-76); “On Potable Waters” (1878-81); "On
Chemical Repulsion ” (1880-81) ;

“ Melting-points"

(1882). From 1879 to 1882 he published

searches on Chemical Equivalence ”
;
from 1878 to

1880 papers on “The Action of Oxides on Salts",

and later, “ Researches on Dyeing,” in conjunction

with Louis Campbell. To the Society of Chemical

Industry he contributed papers on the “ Quantita.

tive Estimation of Oils and Fats” (1883), “Vjj.

cosity Determinations ” (1886), and “ Oxidation
of

Aniline ” (1894). In his books Mills did not

confine himself to purely scientific matters, for, in

addition to two works, “ Fuel and its Applications”

(published conjointly with E. J. Rowan in 1889) and
“ Destructive Distillation ” (1892), he wrote a

volume of poems “My Only Child” (1895), and
“ The Secret of Petrarch ” (1904).

Mills was elected a Fellow of the Royal Society it

1874, and was an honorary LL.D. of Glasgow tni-

versity
;
he was an original member of the Society

of Chemical Industry and served on the committee

of the Glasgow Section, including two periods as

vice-chairman, from 1884 to 1894; and was a

member of the Council of the Chemical Society at

various times from 1868 to 1906, serving as vice-

president from 1912 to 1915. Alter retiring from

i his professorship in Glasgow in the early 'nineties,

he returned to London and rendered valuable

service as a member of the Library Committee of tie

Chemical Society.
1 J. Mmas Thomson'.

EDMUND JAMES MILLS.

Prof. E. J. Mills, who died on April 21 last, was

born in London on December 8, 1840. He was

educated first at the Grammar School, Chelteuliam,

and then at the Royal School of Mines, where he

took the courses of instruction for a degree in

science at laandon University, at that time the omy
university in Britain granting such degrees. He
graduated B.So. in 1863, and obtained the doctorate

in 1865. There were few candidates for science

degrees at that time, and on looking at the list of

graduates it is interiating to note that Mills’s name

appears about equidistant in time between those of

Prof. Alex. Crum &own, in 1862, and Sir Wilham
Tilden, in 1871. . .

In 1861 Mills became assistant to Dr. John 8ten-

house, and a year later was appointed one of the

demonstrators in chemistry at Glasgow University,

in which capacity he conducted tutorial classes for

medical students, a work not very oongenial to him,

and one which, irom his temperament, he was not

particularly well fitted; he was, however, a good

laboratory teacher for advanced students. He re-

signed this appointment in 1865. In 1876 Mills

became superintendent of the “ Young Laboratory,^

in Anderson’s College, Glasgow, and during his

term of office, about the year 1886, that foundation,

together witn Anderson's College, became incor-

porated in the Glasgow and West- of Scotland

Technical College, the Young Laboratory appoint-

ment being converted into the Young Oiair of

Technical Chemistry. His predecessors in charge

of the Young Laboratory were W. H. Perkin, sen.,

1879-71, and G. Bischof, 1871-75.

Mills was the author of many papers covering a

wide field of work. Although his first recorded

paper in the Proceedings of the Royal Society (1860)

18 npon hrom- and chlor-phenylamine, his early

work inclined more to general and inorganic

chemistry, dealing with subjects such as isomerism,

statical and dynamical ideas on chemistry, chemical

equivalents, etc., and this tendency is seen also in

his later papers in the Philosophical Magazine,

published during 1883, '84, and '87. In the Journal

of tlm Chemical Soci^x bis more important papers

are ;
—“On Aiuline Iwivatives and Nitrotoluene

”
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DANGEROUS DRUGS.

[June 15, 1921.

As a result of the criticise which were directed
against the draft Regulations issued under the
Dangerous Drugs Act (c/. J., 1921, 79 a, 139 a), the
Home Secretary appointed a Committee to consider
the outstanding objections and to advise on modi-
fications. /^e Report of this Committee, which has
just been issued (Cmd. 1307, 3d.), shows that wit-
nesses were heard on behalf of the British Medical
Association, the' Pharmaceutical Societies of Great
Britain and Ireland, the Drug Club, Pine Chemical
Manufacturers’ Associations, the Central Chamber
of Agriculture, the Association of Public Analysts
of Scotland, and twenty-four other allied bodies.
After consideration of the evidence, the Committee
has recommended certain further modifications and
additions which it claims will “ almost entirely
remove ” the objections to the original draft.
In our issue of April 30 last we pointed out that

the draft Regulations overlooked the fact that the
drugs in question were constantly used in chemical
physiological, pharmacological and other labora-
tories, and Diat no provision was made for their
possession and use by the experts in charge of such
institutions. An attempt, which cannot bo re-
garded as completely successful, has been made to
remedy this defect in the revised regulations. In
Article 11 it is stated that “

. . . any person
in charge of a laboratory for purposes of research
or instruction attached to any university, uni-
versity college, public hospital or other institution
approved by the Secretary of State for the purpose,
or any person appointed by a local authority with
the approval of the Minister of Health as an
analyst for the purposes of the Sale of Foods and
Drugs Acts, 1876 to 1907,” is authorised to be in
possession of and to supply the drugs concerned so
far as is necessary for the practice of his proWion,
Dut subject always to the provisions laid down in
the Regulations. Hence scientific institutions which
are not “attached” to a university, university
college, or public hospital will apparently need
approval ” by the Home Office before they can

secure a licence, and the same applies to all inde-
pendent workers such as analytical, consulting and
other professional chemists who are not officially-
ap^inW public analysts. This mcams that such
institutions as the Finsbury Technical College, the
imperial College of Science, the Davy-Faraday
laboratory, and the Lister Institute need “ ap-
proval before they can possess and use these drugs
tor iissurch, and that independent workers like the
ate bir W. H. Perkin can only secure such a privi-

i 1

^**'99'**°g themselves to a university or a
nospital or by becoming public analysts.
Assuming that no further revision will be made,

ToJii
^ tliat the necessary licences will be

TnU ^ genuine research workers,

mpnt^Q-
Home Secretary to the Parlia-

tliai- +ir
this Society seems to suggest

datpd In the letter,

SecretarS”!
^ stated that the Home

thetimll^
would be prepared to consider sympa-

from
uppheations for licences thereunder

the
require to use the drugs for

Wefml+A°*®
of bono ^de research”; nevertheless,
the necessity for imposing even such a

comDelliTio^**™*’'? “",*‘®°tific research and for

and submit to the delays

^PPlioatien^'f
*1'® invariably as-sociated with

There
to Government departments,

interest .“nsiderations which, if of less

theless nf
,e majority of our readers, are never-

oblleagues
miportance to our pharmaceutical

sgroo to the requestthat the i^uirements of a prescription for the sale
drugs named in the Act should bemmpletely withdrawn, but a list of exemptions hasbeen prepar^ and inserted as a schedule to the

I

1^^'® schedule exempts two well-known
;
and popular remedies—Dover’s Powder and gall-

i

°'''‘™®nt-and fifteen other official and
I

unofficial remedies, none of which, however, is used
I

to any extent in medicine or pharmacy. The Com-
I

mittee Ignores the point made by the Pharma-
Mutical Society that the prohibition is ultra vireson the ground that it can only be settled bycompetent judicial authority. Amendments are

ruruZs veterinary
.practitioners can administerthe drugs to their patients without writing a pre-

scription or keeping a record, and the Pliarmaceuti-
Society s suggestion that the prescription should

tear the name and address of the person for whose
use It IS intended has been adopted. As an attempt
to meet various oWctions from the British Medical
Association, the Pharmaceutical Society, and the
• clause has been inserted regard-
ing the marking of packages or bottles containing
the specified drugs. Special regulations have been
agreed upon concerning the application of the Act
to hospitals and similar institutions, but the Com-
mittee has been unable to overcome the difficulty
toat the Regulations do not apply to preparations
wntaining less than 0'2 per cent, of morphine or

per cent, of cocaine or diamorphine. It was
denmnstrated that a big bottle containing any one
of the drugs sj^ified in the Act of a strength below
the limit fixed in the Regulations might actually
contain more of the drug than a small bottle of tho
drug in a concentrated form; so that a person
desirous of gratifying the drug habit can avoid the
Regulations by purchasing a large bottle of the low
strength. The Cemmittec admits its helplessness
and states that it cannot be blamed as it did not
frame the Act 1 Again, the Committee fights shy of
the submission on behalf of the Pharmaceutical
Society (emphasised in a “Reservation” by Jlr.
H. J. Uglow Woolcock, a member of the Committee,
and printed at the end of the Report) that
if it is desirable for the protection of the public that
a pharmaceutical chemist should be prohibited from
dispensing any of these drugs without a medical
prescription, it is equally desirable that these drugs
should not be dispensed by the doctor who prescribes
them.

LIQUID FUEL FOR STEAM-RAISING,

N. A. ANFILOGOFF.
There is no industry in which fuel oil cannot

advantageously replace coal as a source of heat or
[lower. In reverberatory furnaces, metallurgical
furnaces, for electrio-light-filament carbonieers,
cement kilns, rivet forges, and even ordinary cook-
ing stoves, fuel oil has been tried and proved to he
more efficient than coal.

For steam-raising liquid fuel is, beyond compare,
the more efficient fuel of the two. In the Lan-
cashire boiler, for instance, a third of the length of
the internal flues is divided in half by the fire-

grates, and no heat at all impinges on the lower
half. On the contrary, the cold air entering the
ash-pit pools the boiler-plate where the layer of
ashes does not insulate it. With fuel-oil firing the
whole of the area of the circle of the flue is under
heat, thus increasing or making more effective the
available heating surface and greatly assisting the

a3
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water-circulation. The intensely hot flame, which

can be easily controlled, gives a more steady head

of steain; and it may bo aseerted that in any fac-

tory where four boilers under coal fires cam hardly

carry the load, three only of these boilers under oil

will suffice. This the writer has personally ex-

perienced. One must not forget that one man can

quite easily look after four boilers under oil,

whereas at least three men would be require if

these boilers were hand-fired by coal. There is no

cleaning of fires, trimming, or wheeling away of

ashes with oil-fired. boilers.

During the present coal crisis very many factories

adopted oil as “ the next best thing ” at “ whatever

the cost,” quote forgetting or not knowing that, as

a matter of fact, they had been losing money, or, at

least, failing to make the most economic use of their

boiler-plant, by their previous use of coal.

Apart altogether from savings in many other

directions, let us examine how the use of coal corn-

liquid fuel fires so easy, requiring, as it does, the
turning of a valve-wheel, that there should be no
excuse why the most punctilious care should not he
bestowed on the boiler.

On the other hand, with oil fuel the whole of the
flues of a Lancashire boiler, or the combustion,

chambers of tubular boilers, are under equal heat
doors have not to be opened for stoking up, thus
admitting ^sts of cold air, so teat there is no
sudden periodic contraction which, under coal-

firing conditions, has added not a little to the

reduction of ” life ” in boilers. No reasonable care

however, can he taken of boilers if the man in

charge has not sufficient knowledge to qualify him
as a stoker, and tee writer envies the worlts

manager or engineer of a U.S.A. factory in this

particular. No man there can take charge of g

boiler unless he has qualified for and gained a cer-

tificate or licence, which has to be framed and ex-

hibited in the boiler-room. In this country, un.

pares with that of oil. To-day’s prices (or rather
1

fortunately, anyone can and does “ fire ” teileri

pre-strike prices) may be taken as 50s. per ton for

coal and DOs. per ton for fuel oil. Examining
theoretical values as a guide and taking calorific

values, we get an average of, say, 14,000 B.Th.U.

for coal and, say, 19,000 B.Th.U. for liquid fuel—
that is, 1 of oil is equivalent to 1’4 of coal. Taking
also theoretical evaporative values, we get, say, an

evaporation of 11'8 lb. of water from and at 212° F.

for 1 lb. of coal and 17'9 lb. of water from and at

212° F. for 1 lb. of oil, t.«., in this respect 1 lb. of

oil is equivalent to 1'5 lb. of coal. In practice, how-

ever, working on actual monthly consumption

figures, tee writer has hardly ever exceeded an

evaporation of 8 lb. of water per 1 lb. of coal, and

has invariably obtained an evaporation of 15'6 lb.

of water per lb. of oil. These actual consumption

figures therefore show that 1 lb. of oil will do tho

work of r95 lb. of coal. Translating these figures

into cash values on comparative costs of fuel, we find

that 1 ton of coal at 50s. evaporating 8 tons of

water gives an evaporation-cost of 6s. 3d. per ton

of water, whereas oil at 903. evaporating 16'6 tons

of water gives an evaporation-cost of Ss. 9d. per ton

of water converted into steam.

Assuming that we are d^^g with a factory em-
ploying four boilers, each capable of evaporating

7500 lb. of water per hour, we get the following in-

teresting statement of comparative costs ;

—
Evaporation 72,000 galls, per 24 hours or 3211 t.

Evaporation coat. Coal,

self toua at 6s. 34. £100 9 4

1 Fireman at 23. . . 2 8 0
1 Assistant at Is. lid. 2 6 0
1 Trimmer at Is. lOd. 2 4 0

EvapcEatinu cost. Oil.

321f tons at 5a. 9d. £92 8
1 Fireman . . ..28

£107 7 4

Thus there is a clear cash saving of £12 lOs. 9d.

per day. But without any such saving in cash, the

advantages derived from greater efficiency of

boiler-plant, ease of control and absence of ash, dust

and dirt in themselves would demand the change

from coal to liquid fuel. We are, however, very,

very conservative and afraid to make a departure

from the methods employed by our fathers and
grandfathers.

Speaking to a chemical manufacturer with a
large business, the writer was given a reason why
the chemical factory was still burning coal teat

seemed to him to sum up the position—he was told

teat boilers under coal have lasted 20 years or more,

and that no one would come forward to guarantee

the life of the boiler under oil. But neither would

the boiler-maker guarantee the life of the boiler

under coal fires except with the proviso that reasqn-

able care must be taken. Now, in the words
“ reasonable care ” lies also the mratery of suci^s
or failure in burning liquid fuel, ^e work falling

on the fireman is sq^ght and tee control of the

but that same anyone absolutely must have a little

tuition to fit him to look after oil-fired furnaces.

The difference between coal and oil as fuel lies

in the fact that whereas in coal we have a fuel of

which some 75 per cent, is burnt slowly on the grate

as a solid, in oil we have a fuel the whole of which

is burnt quickly as a heavy vapour. In the first

case combustion must depend on grate-area, in the

latter case it depends on combustion-area.

To get the most efficient results from liquid fuel,

one must arrange for two essentials:—(1) The pro-

j

vision of means to convert the oil into a heavy

!
vapour; (2) the proviaion of sufficient air to support

i

combustion.
I To convert the whole of the oil into vapour, as

I tee term is ordinarily understood, would, of course,

I

mean that a boiler or still must be provided in

' which the oil would be converted into vapour by dis-

!
tillation. Ibis, however, is not necessary, as the

I

oil is burnt in practice not as a “ vapour,” as the

chemist understands the word, but rather as a

!
heavy “mist” mechanically created. The instrn-

. ment used for creating the mist is called the

!

“ burner,” or “ atomiser.” The more finely the oil

! is atomised, tbe easier it mixes with air, and the

i
easier, therefore, it ignites and burns.

In selecting an atomiser, the intending pur-

1 chaser is faced with such an array of “ systems

"

I

and “ patent ” burners teat it is not surprising

I

that he halts bewildered. In this country the best

i known are the “ Wallsend-Howden,” “ Scarab.”

I
“White,” “ Kermode,” “Korting,” and

i “Holden.” These are not enumerated in their

I
order of excellence. The trouble is that e,ich

system is “ the host,” and the advocates of each

insist on the installation of their whole system as

absolutely necessary to achieve efficiency. Miicn

nonsense is incidentally made use of further to be-

wilder tee intending purchaser. One or other or

the salesmen will impress you teat in his system pro-

vision is made for superheating the air, winch

eaves fuel and gives better combustion. Of course,

air cannot be superheated. It is true that a sligt'

preheating of the air aids tee rapidity of com-

bustion, hut to use furnace heat, for instance, w

preheat the air, and then to return that heat back'

to the furnace can only be purposeless trarisfer o

heat (minus losses). It can accomplish nothing an

can create nothing, just as stirring water cannot in-

crease its quantity.

Then, again, some urge that their burners mn®

work at a certain pressure, and that the oil mn

be at a certain temperature. This is also

There is no burner which will work equally w

with any oil at fixed pressures and tempcratiir >

so much depends on the composition and ’

of the fuel itself. In the main there are

terns ;
—(1) That in which the oil under pressur
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nveved by tortuous paths to the

r ner-tip where it impinges on an obstruction and

• forc^ tkrou^ a small aperture which causes it

to break up into a more or less fare spray; and (2)

Se system in which the oil is atomised by a stream

On 1^^ship, where water supply is limited, the

nressure system is adopted and for land work,

where steam would have to be brought from afar,

or where the furnace to be heated is intended for

nurposes other than steam-raising, the pressure-

sYst^ would perhaps he the more economical
;
hut

for boiler work on land the steam atomiser is by far

the easier to handle, the leas costly to install, the

more efficient from the point of view of smoke-

abatement, and certainly not the less efficient ,

thermally. „ . ,
. I

Xhe installation of the pressure system is very :

complicated, as it requires a multiplicity of acces-
;

sories such as filter-chambers, heating chambers,
^

etc. all in duplicate, numerous valves, pipes, and
:

by passes. The minute orifices in the burner-tip get i

choked and carbonised, requiring frequent

changing, with consequent loss of furnace heat, and ;

the oil used must be of high grade.

In the steam-atomised burner the installation is
;

very simple ;
any grade of oil can be used, and there

are no minute orifices to get choked. But, here,
|

again, there seems to be such a plethora of various '

“ patents ” that one perforce has to pause.
1

There are two kinds of steam-atomisers. In one :

a stream of oil and a jet of steam meet outside the !

burner, and the steam, issuing with greater force,

carries the oil with it; but to enable the oil to be

broken up into a fine spray, a striking-bridge has

to be provided inside the furnace against which the

stream of oil and steam impinges. These are

called “outside mixers” and are more or less

efficient according to design, but in atomising con-

sume sometimes as much as 6 to 8 per cent, of the

lota! steam raised.

I

I

Burner and Connexions.—Type of “ Inside mixer.”

The best-designed burner, in the writer’s opinion,
is the so-called “ inside mixer.’’ In this atomiser
the oil is delivered to the burner under pressure.

The steam is split up into two channels ; one conveys
the steam into a small chamber, where it actually

mixes with the oil and issues from the burner
already mixed; tlw other channel conveys the re-

maining portion of steam through a slot beneath the
mixing chamber, and on issuing from the burner
^cts as a guide to the mixture of oil and steam.

This burner gives a fish-tail flame, like a gas-

burper, and burns comparatively noiselessly. In
tests over lengthy perils (not a two- or three-

hourly test under favourable conditions) the writer

has obtained in actual practice thermal efficiencies

varying from 79 to 84 per cent., and a steam-con-
sumption for atomising purposes varying, according
to load, from 3'0 to 1*9 per cent.

For efficient combustion of liquid fuel sufficient

air is, of course, necessary, but one often meets
with an insatiable desire to burn liquid fuel abso-

lutely smokelessly. This is a mistake; it is only
achieved by using an excess of air. As it is diffi-

cult to gauge when just enough air is being used
for complete combustion, it is safer to go just short

of perfection and allow a haze of smoke to issue

from the chimney than to risk an excessive supply
of air, with its attendant cooling, unequal distribu-

tion of heat in the combustion chamber, and oxida-

tion of boiler plates and burning out of tubes. The
writer has a rough and ready formula- for calcu-

lating the quantity of air required for complete

combustion, viz., by dividing the calorific value of

the fuel in B.Th.U. by 100, thus:—
Coal, having a calorific value of 14,000 B.Th.U.,

would require 14,000/100=140 cb. ft. of air

per lb. of fuel.

Oil, with a calorific value of 19,000 B.Th.U.,

would require 19,000/100 = 190 cb. ft. of air

per lb. of fuel.

These quantities do not fall far short of theoret-

ical requirements and are as nearly as possible

I

actual requirements in practice.

Home-made Oil-heater.

Scald H inches to 1 foot.

Various text-hooks and system catalogues show

illustrations and describe the' necessary firebrick
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linings and chequer walls in fluea of boilers; the
writer has never found them either necessary or
even mildly useful.

In a Lancashire boiler (except for the striking-
bridge required by some atomisers) no firebrick
liners are used by the writer, and in the refinery at
Thames Haven boilers are at work night and day
for six months at a period. After all, the less ob-
struction there is in the flue the easier does the
heat reach the boiler-plate, and the quicker is it

conveyed to the water on the other aide of the
plate.

The Lancashire boiler is converted to oil by taking
out the fire-bars, replacing the fire-door by a cir-

thns be effected in one hour at a cost of a few
shillings, once the installation is fitted.

In a water-tube boiler of the Babcock and Wilcox
type the bars can be left in and covered with fire,
bricks laid flat and dry, t.c., no fireclay is used. Tie
furnace-door is replaced by a plate through which
the burner can be inserted, a firebrick wall being
built up inside the outer front plate with sight
and burner-boles left open. Air is admitted through
the burner-opening and by the ash-pit dampers
The air coming up between the loose bricks lifts the
flame off the floor, and high efficiency is obtained
The “ System ” itself consists of two small duplex

pumps (one as a standby) which suck the oil from

C-or

r ’ r rfr

Conversion of a Babcock & Wilcox Boiler to Oil Fuel without alteration of Brickwork,
A.—Firebricks laid on the Firebara. B.—Buraer. C.-Oil Supply. D.-Steam Supply.

cular plate through which the burner is inserted,
and by providing in the front plate a hinged damper
(like an ash-pit darner). A circular cast-iron
plate Some 3 to 4 in. inside the front plate, or a
firebrick wall with chequered bricks (tu admit air) is
also advisable, as it keeps the flame from buckling
the front plate and slightly preheats the air re-
quired for combustion. The burner itself, with its
iDjector-action, draws in nearly all the air required.
The conversion from coal to oil or vice versd can

the tank and deliver it to the burner. In ths
suction pipe is inserted a gauze filter in duplicate,
and in the delivery pipe a small tubular heater.
This is heated by the exhaust-steam from the pump.
The pump is also provided with a relief-valve
which keeps the charge-line at any desir^ constant
pressure. Ip the steam-delivery to the burner it is

well to provide a valve to enable the oil-ducts to be

blown-through with steam before being temporarily
shut down, or to clear off any oil which might car*

A.—Buraere. B.—Oil Supply Pipe. C.—Steam .

from Tank. G.—Belief Valve. H.—Oil
Pipe. D.—Steam Pipe to Pump. B.—Oil Pump. F. Oil Suction

y.—Ezbauat Steam Heater for Oil. K.—Bzha^ Steam Pipe.



bonise on, the burner tip. It ia also wise to provide
settling tanks if the oil contains moisture.

To start the boiler from cold, where steam from
another boiler^ is not available, compressed air
would be required both to drive the pump and to
act as atomiser. This can, of course, be obtained
from a small power-driven air-pump or from a
storage-cylinder.

When selecting a “ System ” do not be trapped
by claims of “ making something out of nothing.”
Select the simplest. . The only desideratum in de-
sign should be to develop every heat unit in the
fuel and to convey that heat to the boiler with the
minimum of loss and without damage to the boiler.
With reference to the oil, it is well to remember

that it should (1) have a flash-point (clos^ teat)
not less than 150° F., (2) be sufficiently fluid to
be pumped at all_ temperatures (the specific gravity
is not always an indicator of viscosity), (3) not con-
tain more than 1 per cent, of moisture, and (4) be
free from solid particles of carbon or other extra-
neous matter which would unduly choke the filter.
Other points of a more general character are-—

^

The boiler-house should be kept clean. There should
be no leaks in the oil-pipes of the system. Trays
and save-alls should be provided under the pumps
and strainers. No oil should he allowed to lie on
the floor. Lighted torches should he extinguished
before they are thrown on the floor. A water-hose
and a sand-box should be provided in each boiler-
room. Finally, it must always be remembered that
Oil hea^ to or above its flash-point gives oflf in-
flammable vapour precisely as petrol does at ordin-
ary temperatures.

SOCIETY OF CHEMICAL INDUSTRY.

JUNE MEETING OF COUNCIL.

Owing to the difficulties of railway travelling no
meeting WM held in May, matters of urgency being
uealt With by a special committee appointed for the
purpose.

The Council meeting was held on June 3, Sir
William J. Pope presiding.
In view of the impending Annual Meeting in

Canada the Council had requested the Canadian
oections to suggest one of their mem^rs for nomi-
nation to the office of president for 1921-22. The
^tiras proposed Prof. R. F. Ruttan, Director ofWe Chemistry Department, McGill University,
Montreal, and the Council nominated him for
CMtion at the Annual General Meeting.

irt
retire from office this year

William
president. Sir

Pm. •
P®’ a vice-president, and the

Council nominated Mr. J. L. Baker, Mr. C. S.
arland, and Mr. Max Muspratt to the three re-mainmg vacancies. Mr. W. J. U. Woolcock was

Mr w member of Council, in place of
resigned, for the perioddmg with the close of the Annual Meeting, 1921

;

meofincr™ for re-election at that

treaaii™, S' Y' "'‘•s reappointed hen.

tarv Tf’
H. Louis hon. foreign secre-

da/fc/,"?®- that June 15 ia the last

of Coune^*^^”® ordinary members

Statement of expenditure

‘io certScat'*'^
19M were submitted, together with

PiiblSi^ in*tl,“^'
“uditors, an<f these will be

AdvancB i®!?®
Journal for June 30.

Wembera
“ ™® tawe; copies will be sent to

received * ®'*®0'®“t supply has been

^ *’'® Dinner of the

win
“ October; the date andplace will be announced as soon as possible.

members have been elected since the

ANNUAL MEETING, 1921 .

NICKEL PRODUCTION IN CANADA.
y®”®> despite the many

due to a™? *^a®
^t’oormal conditions

im! t*® aftermath, a large andimportant mining and metallurgical enterprise

Sdt® ‘Tb‘*T > ‘^i!‘a‘'’
'’®®" d®™'0P®d inCa^da 'Hie British America Nickel Corporation

loo
whose courtesy the following information

and erectedmine and smelter plants near Sudbury, Ontario,and a refinery near Ottawa.
’

12 mn •*’'® ccniPany occupy overt2,U00 acres in the mineral-bearing zone, their^^ent activities being confined to the Murray
discloses 16 million tons of oreaveraging from 3 to 4 per cent, nickel and copper,

sufficient to k^p the plants running for 30 years;
but the ore body undoubtedly extends much beyond
the present operations. In addition to nickel and
copper the ore also carries small but valuable
auMunts of the metals of the platinum group.

llie mine plant is thoroughly up-to-date and is
furnished with an ample supply of electric power.
In the smelter building there are two large blast
lurnaces in operation with a third in reserve, each
having a capacity of over 800 tons of oro per day.
Ihe ore, averaging 24 per cent, silica, 35 per cent,
iron, 6 per cent, alumina, 3'7 per cent, lime, 4'3 per

®®!?f'
m®S®®aia, and 19 per cent, sulphur, is smelted

without any preliminary roasting. The flux, being
converter slag, contains 16 per cent, silica, 62 per
cent, iron, 3'5 per cent, lime, and 3'5 per cent,
alumina. The charge consists of 70 to 75 per cent,
ore, the balance being flux; 10'5 per cent, coke is
used with the charge. The resulting slag contains
from 0 24 to 0'34 per cent, nickel, iron and copper,
together. The low-grade matte, containing about
12 per cent, nickel and copper, is blown in a con-
verter, and the metal content raised to 80 per cent.

;

the product is then transferred to an oil-fired
furnace, in running from which, through a strong
stream of water, it is granulated, and in this
condition is shipped to the refinery.
At the refinery the matte passes through two

Wedge roasters, each with 8 hearths. This is fol-
lowed by leaching with sulphuric acid which dis-
solves the copper in part, the metal being recovered
by plating out in electrolytic tanks. The cathodes
are melted down and cast into ingots weighing
about 80 lb., about 55 tons of copper being produced
per 100 tens of nickel.

The leached matte is then smelted with fluxes in
specially designed electric furnaces. Circular
carbon electrodes are used and the nickel copper
anodes are cast in steel moulds. The anodes then
go to the nickel-depositing building, which covers
three acres, where most of the nickel is plated out
and a largo amount of nickel sulphate and nickel-
ammonium salts is produced for the nickel-plating
industries. The precious metals are contained in
the slimes from the dissolved nickel anodes; they
are collected, concentrated, and refined in another
department, yielding platinum, palladium, iridium,
rhodium, and some gold and silver. Ronomical
power, to an almost unlimited extent, is available
from the development at the Chaudiere Falls.
Jlembers attending the annual meeting will

doubtless be interested in visiting this metallurmcal
plant, which is probably the largest of its kind in
the world.
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CHEMICAL ENGINEERING GROUP.

The second annual meeting was held in London
on May 31, Mr. J. Arthur Reayell, chairman,

presiding. The hon. treasurer’s report called atten-

tion to the necessity for increasing the revenue, as

during the past year expenditure had exceeded

income by £163, or £13 allowing for the sum of

£150 set aside to cover the cost of printing the

Proceedings for 1920. On the credit side, subscrip-

tions amounted to £449 (from 427 members),
donations to £327, the grant from the Society to

£150; and the main items of expenditure were
printing and stationery £507, clerical assistance

£343, special and miscellaneous expenses £161. On
the motion of Mr. W. Maenab it was agreed to mate
a levy of 78. 6d. per member to clear off the deficit.

Mr. H. Talbot, in his report, reviewed the activities

of the Group during 1920, special reference being
made to the success of the conferences held in

Birmingham and Newcastle. The Group had done
useful work on sub-committees of the British

Engineering Standards Association, had co-operated
with the Association of British Chemical Manu-
facturers, and had assisted in opposing the Civil

Engineers’ (Registration) Bill, which might have
adversely affected the position of chemical engineers.
Good progress was being made with the compilation
and publication of data sheets.

The chairman, bon. secretary, and hon. treasurer
were re-appointed, and the following were elected
to fill the four vacaucies on the committee :—Messrs.
W. Maenab, P. Parrish, H. J. Pooley, S. G. M. Ure.
At the annual dinner which followed, Mr. J.

Arthur Reavell gave an address on the future of

chemical enpneering. The present condition of

chemical engineering, he said, was less promising
than it was a year ago. The very difficult condi-
tions of to-day render it almost impossible for plant
manufacturers to make promises regarding delivery,
or to put forward with any degree of confidence
proposals for new schemes to be undertaken by
users. Further, there was very fierce competition
from abroad, and buyers were already turning to
Germany and to America for plant which they had
bought in this country during the war; differences
in the rates of exchange were helping our competi-
tors and damaging us.

The answer to the question : What is the position
of our chemical engineering industry under such
depressing conditions? was that a Britisher wae
never more dangerous than when everything seemed
perfectly hopeless. As we were getting into that
position to-day, our future was not so black as it

appeared; with the obstinacy and tenacity of our
race we should even now be able to put up a fight

for the world’s trade that would surprise everyone.
The future of our industry was closely bound up
with the question of the treatment of “ key ”

industries. The Government must decide once and
for all whether it is going to protect such industries,

or whether it is going to leave our manufacturers
and traders to take care of themselves. Meantime,
this uncertainty was holding up business. Person-
ally he thought that unless the nations agreed to
general disarmament, certain of our resources,
which eventually must be u.sed for our own protec-
tion in time of war, would have to be protected
during times of peace.

The most serious menace to future progress was
the unsettled condition of labour. He was con-
vinced from his own observations that the average
workman, realising what the extreme labour policy
was leading to, was anxious to return to more
normal conditions, and this spirit must be encour-
aged. Until conditions were stabilised, and capital
interested, nothing of moment could be accom-
plished. It was important that men and groups of

men who finance large schemes should co-nperate

with manufacturers of plant to their mutual
profit

The financier, like the manufacturer, looked for the

best market for his goods, and it must be a great
temptation for him, with the present rate

of

exchange, to take advantage of foreign purchaseg

This, however, was no help to either party it ip a,;

end the whole country was the poorer because of it

That was one of the most important points that

affect the future of our chemical industry. Another
important point was ability to put products and
plant at competitive prices on the world markets-
and in order to minimise cost, there had been of late

a rush for standardisation. Standardisation tad
many great advantages, but it should not be over-

estimated. The success of British engineers and
chemists had been due to their individuality, so that

if the best was to obtained, industrial effort must
not be cramped by carrying it too far. If standard
isation were largely confined to parts that are m
common use, it would be of help in the future of

the industry. Efficiency must be encouraged in

every direction
;
rule-of-thumb working must disap.

pear, and properly trained technical staffs must be

available to cope with the ever-changing problems
that arise. The future of chemical engineering xas
bound up with the future of the chemist. The dntr
of chemical engineers was to put into practice the

results of the research and the experiments of the

chemist, so that originality of thought and research

on the right lines were indispensable to success,

Every chemical engineer in this country should raDy

round the Chemical Engineering Group, so as to

make it a huge success. The difficulties with which

all young people had to contend were being success-

fully overcome, and with a better mutual under-

standing and closer co-operation with the parent

Society, the future of the Group and of chemical

engineering in this country was assured.

NEWS FROM THE SECTIONS.

MONTREAL.
The annual meeting and dinner wore held at the

Queen’s Hotel, Montreal, on April 22. Mr. C. R.

flaxen, chairman of the Section presided, and re-

ferred to the regretted death of Dr- Henri St

Georges. The hon. secretary, Mr. G. D. McIntyre,

slated in his report that the average attendance at

the meetings of the past session had been 55 to 60,

and that although a number of members bad been

transferred to the roll of the new Section at Shaw-

I inigan Falls, there was considerable room for im-

provement in this respect. Four new members and

27 associates had joined the Section during the ses-

sion. The new draft Rules were submitted and

referred to a special sub-oommittee. On the report

of the nominating committee the following officers

were elected : —Chairman, Mr. W. H. Matheson

(vice-president of Canadian Electro-Products, Ltd.,

and of Shawinigan Laboratories, Ltd.); hon,

treasurer, Mr. T. W. Horner; hon. sec., Mr. L M.

Dickson. The ballot for the election of ordinary

members of: the committee resulted in the appo»l^

ment of Messrs. J. B. Bell, R. M. Maclean, G. D

McIntyre, H. J. Roast, and W. B. Woodland; the

retiring chairman, Mr. G. R. flaxen, also become!

a member of committee.

BRISTOL AND SOUTH WALES.
The report of the hon. secretary states lhat tw

membership of the Section is now about 4"-

Six meetings were held in Bristol, the avera?

attendance being 40, five in Cardiff and ow

Swansea. Mr. C. J. Waterfall was elected cna

man, in succession to Mr. Walls, and Mr. A. Ma

den succeeds Dr. P. W. Rixon as hon. secretary-
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meetings of other societies.

THE FARADAY SOCIETY.

The soil is such a complex mixture of inorganic

and organic materials, and is the seat of so many

and varied processes—physical, chemical and hio-

that the phenomena exhibited by it require

for their investigation the eo-operation of the

physicist, the chemist and the biologist as well as

the active support of the agriculturist. It was

therefore a very happy idea of the Council of the

Faraday Society to organise a general discussion on
“ Physico-chemical Problems relating to the Soil

"

and to invite the presence of members of the Agri-

cultural Education Association, the Ecological

Society, the Association of Economic Biologists,

and other allied societies. The discussion was held

on May 31 at Burlington House, with Sir Daniel

Hall in the chair. No leas than six of the papers

communicated were by past or present members of

the Rothamsted staff. The discussion was not,

however, confined to British workers; two papers

were sent by prominent American investigators,

and a special feature of the meeting was the

presence and active participation of Prof. Sven

Oden, of the College of Technology, Stockholm.

Sir Daniel Hall, in his opening remarks, referred

to the big change which had taken place in the view-

point of soil investigation through the modern
development of the colloidal hypothesis.

The discussion was opened by Dr. E. J. Russell,

who gave, in a general introduction, an explanation

of modern views on the constitution of the soil.

The mineral particles that make up the framework
of the soil are regarded as being coated with a jelly-

like colloidal layer of both inorganic and organic
material, which has a far-reaching effect on the
properties of the soil. The inorganic colloid con-

tained in the clay fraction and the organic colloid

both have a large share in contributing to these

effects, whilst the effect of calcium carbonate on
the state of the clay also has an important influence
on soil texture. The soil solution was next dealt
with, stress being laid on the disparity between the
plant’s needs for water and for nutrient salts,

60 that the very low concentration of the soil solu-

tion (e.g., about 0'002% for nitrates) does not
necessarily connote any shortage of nutrient
material for the growing plant. The absorptive
power of the soil colloids and its influence on the
composition of the soil solution and on other special
plienomeona such as soil "acidity,” pan formation,
wore also considered.
The subsequent papers were divided into four

groups. The first of these, dealing with the soil

moisture, was opened by Mr. B. A. Keen, of
Rothamsted, with a paper on “ The System : Soil

—

Soil Moisture.” Work on this subject was critically
reviewed, and the various divisions into which soil

moisture have been classified were discussed in the
hgut of modern views on the constitution of the
soil. The role of soil colloids in bringing about a
progressive gradation in the states of soil moisture,
m contrast to the clear-cut divisions formerly
imagined, was explained, the various coeflicients

^ ” nioisture coefficient,” “ wilting co-
™cient,” being regarded as equilibrium points
tetween the different states. Recent American
work on the osmotic concentration of the soil solu-
tion was considered in this connexion. Prof. Oden
fien read a short “ Note on the Hygroscopicity of
Way and the Quantity of Water adsorb^ per Unit-
urtace, dealing with an interesting application

,
.n®"' method of mechanical analysis to the

etermrnation of the amount of water adsorbed by

Jiff
“nit-surface. Wis application brings out

uerences due to chemical nature and degree of

dispersion, whereas the older Mitscherlidi method
of calculating the surface of the particles from the
hygroscopicity took no account of such differences.
Two other papers were communicated in this group,
by Prof. D. R. Hoagland, of the University of
California, on “ The Soil Solution in Relation to
the Plant,” and by Dr. C. A. Shull, of the Univer-
sity of Kentucky, on “Osmotic Phenomena.” In
the absence of the authors, resumes of their papers
were read. The first paper dealt with modern work
on the reaction and composition of the soil solu-
tion, as they affect and are affected by, the plant.
The second paper discussed the osmotic phenomena
concerned in the passage of water from the soil into
and through the plant. The nature of semi-
permeability in general and of plant membranes in

i particular was considered
;
Free’s theory of proto-

I

pl^mic permeability and Loeb’s suggestion of elec-

!

trie ondosmose were specially noted,

i
The second group of papers dealt with the organic

! constituents of the soil. The first paper was by Mr.
1 H. J. Page, of Rothamsted, on “ The Part played
! by Organic Matter in the Soil System.” After a

!
critical review of the present state of knowledge of

i

the nature and properties of the humic material in

I

the soil, with special reference to humic acid and
: to celloid.ll phenomena, the eft'ect of the humic
i
matter on the properties of the soil was considered

I
under the headings of soil texture, soil moisture,

; soil temperature, and reaction and composition of

; the soil solution, and it was shown how the known
: beneficial effects of organic matter on soil fertility

;

can be largely explained in terms of tbe colloidal

,

properties of the humic matter in the soil. Prof.
' Oden then read a paper on “ The Application of

Physico-chemical Methods to the Study of Humus,”
dealing specially with his own work on the truly

acid nature of humic acid, after which Dr. E. J.

Salisbury, of University College, London, brought
forward the ecological side of the question in a

paper entitled “ The Vertical Distribution of Soil

.\cidity in Natural Soils, and its Relation to

Organic Constituents.” The different factors in-

fluencing the variation of hydrogen-ion concentra-

tion with depth in natural soils were considered,

with special reference to Cornish woodland soils,

and in relation to the degree of humification at

: different depths
;
the bearing of these results on the

''

distribution of deep- and shallow-rooted plants was
: discussed.

:
The third group of papers dealt with adsorption

I phenomena. Mr. E. A. Fisher, of the University

: of Lewis, contributed a paper on “ The Phenomena

;
of Absorption in Soils : A Critical Discussion of the

: Hypotheses put forward.” The author made

;
a powerful plea for the more general recognition of

the fact that the applicability of an empirical
i equation such as that of Freundlich to a soil

: reiiction is no criterion of the occurrenoe of

’ a true adsorption, since such an equation also

i
applies to many reactions which arc not adsorp-

; tions, and he advanced arguments to show that

i
many of the facts of .adsorption by soil are described

! equally well, and explained more satisfactorily by
purely chemical theories developed from that

originally advanced by Way. Mr. E. M. Crowther,

of Rothamsted, followed with a paper on "Soil

..Vcidity in its Physico-chemical Aspects,” in which

he dealt with the methods of measuring the so-

called “ lime-requirement ” and the hydrogen-ion

concentration of soils; the action of neutral salts

on acid soils and the relation of soil acidity to

plant growth were further considered. Owing to

shortage of time, Mr. C. G. T. Morison did not

read his paper on “ Pan Formation.”

The final group of papers dealt with colloidal

phenomena. Prof. Oden opened with a paper on
“Clays as Disperse Systems,” describing his new
nieth^ of mechanical analysis and its application
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to the examination of certain Swedish clay deposits.

Mr. N. M. Comber, of the Unirersity of Leeds, fol-

lowed with a paper on “ The Mechanism of Floccu-

lation of Soils,” in which he attributed the

abnormal flocculation phenomena exhibited by clay

in the presence of alkalis to the conferring on the

clay of “emulsoid ” properties by a coating of col-

loidal silicic acid around the clay particles, thus

affording a satisfactory explanation of what has

hitherto been a puzzling anomaly in the behaviour

of clay compared with the other soil fractions. Mr.
J. W. Robinson, of the University College of N.
Wales, Bangor, then read a paper on “ The Physi-

cal Properties of the Soil in relation to Survey
Work,” in which he pointed out the need for simple
reliable methods of measuring the physical pro-

perties of soils as a means of defining their inherent
capabilities, since the ordinary methods of mechani-
cal analysis are often useless except for purposes
of genetic classification. Dr. J. W. Mellor’a paper
on “The Plasticity of Clay ” was taken as read in

the absence of the author.

Although the time consumed by authors in pre-
senting their papers was, perhaps, unduly long in

comparison with the time available for discussion,

the Faraday Society is, nevertheless, to be heartily

congratulated on the success of the meeting.

On June 1 a delightful day was spent at

Eothamsted, where Dr. Russell and his staff spared

no trouble to acquaint the visitors with the

numerous investigations that are being carried out.

The morning was spent in the laboratories and the

afternoon in the fields. Of great interest were the

experimental plots put down to wheat and barley

to test the relative fertilising eflSciency of sulphate
and chloride of ammonia.

SOCIETY OF GLASS TECHNOLOGY.
The May meeting of the Society was held in the

University, Shefiield, on May 18, the president.

Dr. M. W. TVavers, in the chair. The first paper
was entitled “ The Shrinkage, Porosity and Density
of British Fireclays after Firing at 1500° C.,” by
Edith M. Firth and W. E. S. Turner. Prof.

Turner explained that the paper represented a con-

tinuation of the work on certain physical proper-
ties of British clays which had been described a

year ago at Sheffield. The results now presented

related to the shrinkage, porosity, and density of

the same set of clays fetween 1400° and 1500° C.
In this temperature-range, eight of the clays showed
a negative shrinkage (expansion), and two only

exhibited a distinct increase in porosity, the rest

showing either a small increase or a large diminu-
tion. Increased porosity was undesirable, as it was
usually a sign of blistering, due to “ over-firing.”

Of the seven clays which showed blistering, five

showed the phenomenon only on the surface. Thus
25 out of the 27 clays investigated were usable at
1400°—1500° C., although those which expanded
at this temperature would preferably be avoided.
The second paper was by Mr. J. R. Clarke on

“ The Effect of the Rays of Radium, X-rays, and
Ultra-violet Rays on Glass.” Seven lime-soda
glasses, three of which contained selenium and three
cobalt, were exposed to the action of the n+fJ+y
rays, p+y rays, y rays. X-rays and nltra-violet rays.

The first six were coloured brown by the P rays;
the intensity of coloration was greatest on the sur-

face and increased with increasing selenium and
cobalt content. As the radiation was prolonged,
the intensity increased to a maximum, depending
on the percentage of colouring agent, and then
remained constant. The seventh glass—pure lime-
soda—was only affected by the s rays. None of the
glasses was coloured by y' rays, X-rays, or ultra-
violet rays with the exposures given. All the glasses

fluoresced when kept in radium emanation, but a
“fatigue” effect was observed at about the sane
time as the maximum intensity of coloration was
reached. It is thought that the a rays are the chief
agents in producing fluorescence, though the p rayj

are also effective. The colouring is concluded to

he duo to the formation of colloidal particles in

glasses, and it is suggested that the presence of

such particles may be explained by the action of

the Cl or p rays on dissociated ions already present
in the glasses.

SOCIETY OF PUBLIC ANALYSTS.
Five papers were read at the meeting held in the

Chemical Society’s Rooms on June 1, Mr. A.

Smetham presiding. In the first paper, on “The
Composition of Em Powder,” Messrs. F. F, Beach,

T. E. Needs, anJ^E. Russell recorded the results

of examining so-called egg powders, comparing
them with ordinary baking powders. A table of

compositions was given, and it was suggested that

a standard based on certain specified figures might

be laid down for a minimum percentage of actual

egg in such preparations. Mr. N. Evers described

the colorimetric method of determining hydrogen-

ion concentration by means of indicators, and garo

examples of its utility in replacing titration methods

in the determination of the ” acidity” or “ alkalin-

ity ” of various products, and of the purity of

certain fine chemicals. Mr. F. R. Dodd, in a paper

on “The Estimation of 'Woody Fibre in Cattlo

Foods,” referred to the discrepancies between the

results obtained by different analysts working on

the same sample by varying processes and sug-

gested a modification of the method to obviate them,

The identification of certain fixed oils by tie

^ectrometer was dealt with by Mr. H. C. T,

Gardner, who exhibited absorption spectra of a

number of vegetable oils and discussed the possi-

bility of identifying such oils by means of absorption

spectra. Spectroscopic examination is not sufficient

for identification, but evidence of identity can be

obtained in certain cases by measuring the positions

of the termination of visibility and the extent of

visibility of absorption spectra. In the final paper,

Mr. J- L. Lizius described the joint use of two indi-

cators in the titration of acids and bases.

THE PHYSICAL SOCIETY.

At the meeting held on May 27, Dr. N. R. Camp-

bell read a paper on “ A Method of Micro-analysis

of Gases, by the Use of the Pirani Gauge." A

well-known equation of the form log p =A —

expresses the relation between the vapour pressure

p of any substance and the temperature T. It can

be readily deduced that the value of
^

becomes

infinite as the vapour pressure approaches zem

at the temperature T„ a temperature character-

istic of the vapour and called the condensation

temperature. If, then, a vapour-pressnre-teinpera-

ture curve be determined for a mixture or

condensable gases or vapours, abrupt changes or

inclination of this curve are found to occur at

temperatures corresponding to the respective con-

densation temperatures of the constituents of the

mixture. These temperatures determine the con-

stituents qualitatively, and the magnitudes of the

several abrupt increments of pressure serve to

determine the composition of the mixture quantr-

tatively. Mixtures containing minute traces ot

various gases can be analysed by the method, and

to this end a suitable type of pressure gauge nw

been Signed by Pirani consisting of a flne, heated

wire immersed in the gas at very low pressure—
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of the order of O’Ol mm. of mercury. This wire

forms one arm of a Wheatstone network, and the

three remaining arms are constituted of manganin
resistances. It is found that the electrical energy
necessary to maintain the heated wire at a definite

excess temperature above ite surroundings is a
function of the pressure of the gas surrounding the
nire. The procedure is therefore as follows: the
gauge is connected with a side-tube and the gas
therein cool^ by immersing this tube in various
cooling media, most readily obtained by freezing
various substance with liquid air. Thus in

analysing a mixture containing phosphorus
vapour, water, an unidentified vapour from
“ vacuum ” oil, carbon dioxide, hydrogen, and
carbon monoxide, the cooling agents employed
are freezing mercury (-39° C.), freezing acetone
(-95° C.), freezing ethyl alcohol (-117° C.),
liquid air (-183° C.). The side-tu^ is immersed’
in each of these baths in turn and the gas pressure
determined as above. The various constituents of
the mixture are thus readily ascertained both quali-
tatively and quantitatively. The method is capable
of wide application, and it may be applied to the
quantitative determination of the several higher
unsaturated hydrocarbons present in coal gas.
A paper on “ The Intensity of X-ray Reflection

by Diamond ” was read by Sir W. H. Bragg.

ROYAL SOCIETY OF ARTS.
On May 30 Sir Kenneth Goadby read a paper

on “Immunity and Industrial Disease,” the Rt
Hon. J. R. Clynes presiding.
The author classified industrial disease under two

main types: --(a) Primary, due to a specific
material handled in the occupation, and (b)
secondary, non-specific to industry but to which
the occupation may predispose. Although the
determining factors of most oixupational diseases I

are knqwm the factor of individual immunity and i

susceptibility has been neglected. The primary :

industrial diseases in which immunity and suseepti- ^

bmty play an important part arc those due to
'

hicterial infections, diseases caused by actual con-

1 “mw <’' ^ody with poisonous material :

[e.g., INT, atropine, mercury), and diseases due to
dnst, fumes, and vapours {e.g., lead, arsenic, paint,

Of the secondary diseases it may be .

said that they seldom arise from the same causes
;

as those which produce the primary diseases {e.g.,
tuberculosis among potters is not a consequence of
lead poisoning, but of the inhalation of dust
particles). Dust, fumes and vapour are responsi-
Die tor a large proportion of industrial diseases,

susceptibility is undoubtedly a
gniUcant factor in lead poisoning. The ordinary

routine medical examination is of no value for
e^cting susreptibility owing to the gradual

la.rTnl'''®
which is developed by the majority of

exposed to lead absorption, and which
within the first three months of
high incidence of poisoning in the

factnr^^
ee^Pared with white-lead manu-

it is a
to understand, but in many cases

turpentine. The fact that arterio-

veswM degeneration of the blood

more
™ increase of blood pressure is far

lend ““J®®!!
.among painters than among white-

Psint?.*®''®. *0. ’'ohicle in which the

Sdbstitutra^™’
*'* ’ ^ turpentine and its

the white blood

Mhons and
of living germs and

h acnnm*.„- j
diminished resistance to poisons

Ws reseiu^ct'*'^ ?
decrease in their number. In i

industrinl .4 on the composition of the blood in

that In oil* u
Pther diseases, tbe author has found i

1 chronic infections an alteration in the

proportion of white cells may be detected (mainly a
decrease m the chief phagocytes), which nsu^y
occurs tefore the outward signs of ill-health are
apparent; and that diminution in white blood cells
is accompanied by diminished resistance to such
poisons as ead, mercury aud paint; such personaare particularly susceptible to lead poisoning, etc.lie therefore recommends that blood tests (bloodpr^sure and blood counts) be made on persons

ft c?
occupations, so that by eliminating

the unht the incidence of industrial poisoning would
TO reduced, and some occupations now regarded asdangerous might even be rendered safe. In the
pamtiiig trade two examinations, one after threeand one after six mouths’ employment, would
suttice to eliminate susceptible workers. In con-
eluding, the author urged that trade unions should
initiate sp^ial health committees, not for providing

I

medicine for tli6 sick, but for conserving their
I

capital—health
; and in this he was heartily sup-

I

ported by the chairman.

THE CERAMIC SOCIETY.
,

The Refractory Materials Section of the Ceramic
bociety held a meeting in Paris on May 11, con-

:
jointly with the corresponding French society.

:
lour papers were communicated, the first being a

. report of “ Resistance Tests on Refractory Pro-
I

ducts under Load at Different Temperatures,” by
i Capt. V. ^diu. The author has experimented

j

with a Fremont machine modified for testing
• metals, using a special spiral-flame furnace, and a
recording apparatus fitted to the machine. The

^

curves thus obtained enabled the crushing load to
i
be determined. The deductions drawn by tho

! author are;—(1) Most refractory products, especi-

i

those composed essentially of silica and alumina
or silica alone, tend to show a decreased resistance

’ to load on heating, the minimum being generally
;
about 800° C. (2) The same products when further

!
heated show rapidly increasing resistance, with a

i maximum usually at about 1CC0° C. For certain
clays this maximum may be four times the mini-
mum, or eren more. (3) Still further rise in tem-

• perature causes a gradual diminution in the resist-
ance, tending towards zero at about 1600° C. with
all refractory products. (4) In general, all refrac-
tory products Umd to become plastic or semi-
plastic at about 1200° C. or higher. The minimum
is very important practically, as the whole of the
refractory masonry of a furnace passes through the
critical range of temperature corresponding to
minimum resistance, both during the lieating and
the cooling; trouble may then arise which has
hitherto not been explicable.

It is suggested that, though the fusing tempera-
ture of a refractory brick cannot be varied by
modifying size of grog, compactness, etc., the
minimum resistance may probably be raised By this
means and the quality of the brick thus improved.
The author concludes that the refractory proper-
ties of bauxite are improved by raising the firing
temperature, as Le Chatelier found with clay. The
maximum has not the same practical importance as
the minimum, but if refractory materials could be
chosen so that their working temperatures were
exactly thc^ of maximum resistances (which are
not the same for all products), the working con-
ditions would be very favourable to durability.
The second paper was a preliminary note on

“ Dinas Bricl^ of Constant Volume,” by Prof. 0.
Rebuffat. The author found that the specific
gravity of Lagonegro quartzite is reduced from
2’65 to 2*25 after calcining for eight hours at about
1300-;*1350° C. He also found that this quartzite
contains 0*31 per cent, phosphoric anhydride. On
removing the phosphoric anhydride with concen-
trated nitric acid and calcining the purified rook
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for eight hours at 1300—1350° C., the sp. gr. was

.

found to be 2'6. The author also impregnated a
very pure primary quartzite of ep. gr. 2'60 (un-

changed even after heating for eight hours at

1300—1350° C.) with 3 per cent, of an alk^i-glass

containing 16 per cent, phosphoric anhydride, and
heated the mixture for eight hours at 1300—
1350° C. The product had a sp. gr. of 2'27—2;30,

and closely resembled the fired Lagonegro quartzite.

Having regard to the wide distribution of phos-

phoric acid in rocks, the author suggests that'

quartzites which give bricks of constant volume

owe their special properties to the presence of

small proportions of phosphoric acid.

The next paper was on “ Some Difficulties Ex-
perienced in Maintaining a Pyrometer Installation

in a Works,”' by Mr. R. S. l^ipple. The author

attributes want of success in any pyrometer instal-

lation nearly alwajs to (1) the choice of the wrong
type of instrument, (2) inefficient use of the instru-

ment, or (3) the instrument itself requiring ad-

justment or correction. Each of these causes was
discussed at length.

The last paper, “ Notes on American Practice

in Refractories,” by Mr. W. J. Rees, was the out-

come of the author's visit to the United States last

autumn. Mr. Rees observed that the outstanding

feature of American practice is the well-developed

organisation of plant for production at minimum
cost. The elimination of hand-labour is a marked
feature of the larger plants, and the use of waste

heat in tunnel dryers is also noteworthy. Refer-

ence was made to a new machine in which, without

the application of pressure, the normal operations

of the hand-making process are translated into

mechanical operations
;
the machine is tended by

unskilled labourers, and the silica bricks produced

from it are equal to the best hand-made bricks. The
“Dando” ladle brick, which is used to line large

basic-steel ladles, lasts 20 to 30 heats, as compared
with 8 to 10 heats for high-grade firebricks. The
refractoriness of the raw clays varies between cones

16 and and the maximum firing temperature of

the bricks is about cone 4. These bricks are made
by a dry-pressing process, and the kilns are down-
draught, but with eight short chimney.s^iie

between each two fireholea. There is no prelimin-

ary drying of the bricks, so the smoking period lasts

about nine days and the burning proper a further

six days. The manufacture of silica bricks, etc., was

described in detail, and developments connected

with magnesite and dolomite refractories were dis-

cussed.

THE CHEMICAL SOCIETY.

At the ordinary scientific meeting held on June 2,

Dr. M. 0. Forster presiding, Dr. Harold King, of

the National Institute for Medical Research, gave

an account of ” Derivatives of Sulphur in Com-
mercial Salvarsan.” The chief points of interest

were that the main sulphur-containing impurity

which separates when salvarsan is dissolved in

methyl alcohol is a mixed arseno-derivative which

on oxidation gives 3-amino-4^hydroxy-5^8nlpho-

phenylarsinic acid and 3 amino-4-hydroxyphenyI-

arsinic acid, and that at an intermediate stage

in the manufacture of salvarsan the generator of

this substance can be isolated in the form of what

is probably the corresponding sulphinic acid.

Therapeutic experiments on experimental trypano-

somiasis in mice point to the undesirability of the

presence of this sulphur derivative in commercial

salvarsan.

Summarising a paper on “ Physical Chemistry of

the Oxides of Lead. Pt, I. : The Solubility of Lead
Monoxide,” Mr. 8. Glasstone described the pre-

paration of red-brown, yellow, and red forms of

lead monoxide by the action of caustic alkalis on

lead acetate solution. The red form probably
sists of finely-divided, particles of the red, and tk
yellow form of agglomerated parades of the red
Determinations of the equilibrium solubility agj
other data indicated that the differences betvejj

these three forms of lead monoxide are due
state of division or agglomeration, and net to

enantiotropic changes.

A paper on “Latent Heats of Fusion. Pt, j .

Benzophenone, Phenol, and Sulphur,” by j
Stratton and Prof. J. R. Partington, was presented

by the latter. A weired amount of the substante

is fused by an electric current passed through
a

heating coil, the material being surrounded by a

bath of partly-fused substance at the melting,

point. The following values were found, in gram-

calories per gram of suhstanoe:

—

Benzophenone
21'7; sulphur (monoclinic) 8'84; phenol 29'06.

Other papers presented in abstract were;-
“ Researches on Residual Affinity and Co-ordina-

tion. Pt. V. Gallium Acetylaoetone and its

Analogues”: G. T, Morgan and H. D. K. ])rev.

“ Some New Tricyclic Bases ”
: T. S. Moore and

I. Doubleday. Prof. K. G. Naik summarised bij

recent work on dithioketones and dithioethers, and

Messrs. C. K. Ingold and W. J. Powell their studies

of some abnormal condensations of malonic and

cyanoacetic esters with halogenated methanes.

PERSONALIA.

Prof. Lemoine, of the Ecole Polytechniqus at

Paris, has been elected president of the Academia

des Sciences.

Dr. William Wilson has been a|)pointed to the

London University chair of physics, tenable at

Bedford College.

Dr. G. Rutter, deputy-director of research at the

Royal Arsenal, Woolwich, has been appointed

director of research in succession to Sir Robert

Robertson.

Mr. H. Talbot, bon. secretary of the Chemical

Engineering Group of the Society of Chemical

Industry, has been appointed general manager of

the Welsbach Light Co., Ltd.

Mr. K.C. Browning has been appointed professor

of chemistry and metallurgy at the Artillery Cot

lege (formerly the Royal Ordnance College),

Woolwich. Prof. Browning was for fifteen years

Government Analyst in Ceylon.

On May 9, at Washington, U.S.A., Dr. F. R

Power was presented with a gold medal, conterrw

by Mr. Henry S. Wellcome, in recognition of ti«

distinguished services to science during the Li

years he served as director of the Wellcome Chemical

Research Laboratories in London. This honour to

Dr. Power will be appreciated by his many if'®'!'?®

in this country and not least by members of ima

Society, to whom his work on the Council, t *

Publications Committee, and the Committee or to

London Section is well known.

To the Advisory Committee of the Bo.ir<i o

Trade for the Metalliferous Mining Industry,

Secretary for Mines has appointed :--ProI
||'

Louis, Dr. J. M. Maclaren, and Mr. T. *1
1 .

(economic geologists); Mr. F. W. Harbord (m

lurgist); Mr. T. Falcon, Dr. F. H. Hatch, and

F. Merricks (mining engineers). Sir C.

is chairman of the Committee, there are

representatives of owners of and workers i

j

iron, tin, lead and zinc-ore mines.

Burton represents the iron and steel industry,

Sir K. 'W. Goadhy, medical science.-
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CORRESPONDENCE.

AMERICAN METHODS OF BACTERIO-
LOGICAL WATER CONTROL.

g;r_I wish to direct attention to some of the

criticisms contained in the review of Milton Stein’s

“ Water Purification Plants and their Operation,”

by Mr. D. B. Byles in the issue of April 30.

The bacteriological trats, which are stated to be

somewhat crude, are, in principle, those adopted

by the American Society of Bacteriologists, the

American Public Health Association, the American
Chemical Society, and the American Waterworks
AssociatioB* The methods in general are particu-

larly suitable for the control of water-purification

plants which, in America, are controlled from
works laboratories which are almost invariably

staffed by trained men. Whilst the amount of work
done on each sample will not compare with that
done by the well-known organisation of which Mr.
Byles is a member, it must be remembered that the
smaller works cannot afford it and they prefer to
make five presumptive tests for B. coli rather than
one test carried to the confirmatory stage. Almost
every city with a population of 100,(KW and over
has its own waterworks laboratory and the scientific

control of the purification processes is usually far
superior to that in English works, with the
exception of the Metropolitan Water Board.
The comparison between English and American

standards is entirely misleading, for it is quite
erroneous to presume that the ktter is a relative
one. The American standards are absolute, fixed
by the experts attached to the Treasury, and
specify that the sample shall not contain more than
a definite number of B. coli per 100 c.c. Tlie
standard, unlike our own, has a definite legal
standing.—I am, Sir, etc.,

Joseph Race.
Hereford.
May 18, 1921.

Sir,—In reply to Mr. Race’s letter, I would point
out that the important test of bacteriological purity
of a water is its intestinal-microbic content, and
that my criticism was directed to two points,
namely (i) that the tests themsekes were incon-
clusire in that the media employed (lactose-broth
and litmus-lactose-agar) would include many
microbes of non-intestinal origin, and (ii) that the
quantity of filtered water tested, namely O'l, 1, and
10 c.n, in the fluid medium and three 1 c.c. plates
m the litmus-Iactose-agar, does not permit of very
great accuracy; in fact, on these tests it would be

to deduce “ a definite number of B. coli
per 100 C.C.,” which Mr. Race says is the American

unless that number were 10 or more,
to standards,” I am afraid I

u L
aomewhat loosely and should have

said the method of expressing results,” Several
recent American publications which have come to

have expressed results in the manner
indicated in my review, and this was in my mind
'nen 1 wrote the words Mr. Race refers to.

11/ agreement with Mr. Race that, on

A 1
•’

scientific control of American water-

DAf k superior to our own, but it must

r
^’^^Sotten that, with few exceptions, the

nnif ^?r large towns are derived from

cr,,,
gathering grounds far removed from any

source of pollution.

in my review, much of Mr. Stein’s

seif
« ^ ^^cellent, and presumably the author him-

vvAp..^, a reasonable amount of well-
^oant cnticism.-I am, Sir, etc.,

Metropolitan Water Board, London.
May 24, 1921.

I’OST^BADUATE training IN
industrial chemistry.

paper on the above
snbject {cf. J., 1921^ 161 b) comes most opportunely

n this vital question hasWome dulled by natural relief at relaxation from
intensive war effort, by lapse of time from the war

that money will be re-qmred to institute schools such as are outlined, and
‘1

the senous state of unrest latterly mani-
festod in industry. The need of post-graduate

If
destined to take np the practice

‘chemistry has been emphasised re-peatedly by leaders in science and industry, and ifthe public could only be brought to realise its im-
portance, the Government might be stirred to
action. Now is the time to start this training: to-morrow will be too late.

During.the war the Government called on the
Universities and 'Technical Colleges for assistance
in the direction and control of scientific warfare in
all Its Phas^ and it is well known how well that call
was met. The Universities and Technical Colleges

.
now call for aid in founding schools which shall be

I

one safeguard against future unpreparedness. Mr.
I
Carr rightly calls for assistance from the Govern-

i
i“nt, but there is great danger that the swing of

I
the economy pendulum ” will bold back the
necessary assistance. Immediate steps, however
could he taken by the Government, without any
expenditure of money, and the writer wishes to
draw attention to the means available in the hope
that some concerted action on the part of those con-
Corned may lead to something being done.
During tbe^ war the Government built manv

national chemical factories for the manufacture of
explosives. These were exceedingly well equipped
and large stocks of spares were accumulated as
neces^ry to the work in band. Instead of allowing
machinery, plant and stores to lie idle at factories
and I refer particularly to material deliberately

I acknowledged as surplus Government stock or
:
already advertised for sale, the Government might

1

reasonably place at the disposal of those institutions
which have already taken up, or are prepared to

:
take up, training in industrial chemistry such
plant and stores as are available. For laboratory

,

equipment there are balances, sample crushers and
grinders, electric motors, microscopes and all
kinds of general analytical appliances wiiich would
be useful. For technical-scale work there are
chemical lead sheeting and piping and all appli-
ances for handling ami working same, regulus
metal in the form of flanges and valves, lead coils;
cast-iron .and steel tanks of many varieties and
sizes, cast-iron and steel piping, coils and flanges'
nuts and bolts, pulley wheels, shafting, belting^
agitating gear, steel plates, steel drums, cast-iron

' and steel valves for all purposes, chemical stone-
ware tanks, pipes and taps of all varieties, carboys,
weighing nmehines small and' large, pyrometers,
lliermo<'ou[il_es, indicators and recorders, gauges,
acid-ware bricks and tiles, CO,- and SO,-recorders,
Orsat apparatus sets, centrifugal pumps of cast
iron, steel and regulus metal, positive-action rotary
pumps, electric motors, tools of every variety, fans
and blowers, steel stairways, wood stairways,
trucks, trolleys, bucket elevators, band conveyers,
portable forges, -welding sets, steam boilers, "alu-
niinimum ware, and enamelled iron ware.

Naturally, if some of this material were thus
made available gratis to the Universities and

;

Technical Colleges the prospective money value
i would be lost to the Government, and estimates of
! a possible credit from surplus stores, etc., would
’ have to be adjusted to the extent of a few thousand
pounds. However, such credit estimates are only
of transient value and it would be well worth while
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for the country to exchange some of them, at least,
for the solid value which the surplus material would
acquire when put to such training purposes as out-
lined by Mr. Carr. Further, the Government has
on hand many surplus buildings of wood, uralite,
and corrugate iron. Could not some of these be
offered as temporary buildings for those institu-
tions which are not already provided with accom-
modation for technical chemical work ?—I am, Sir,
etc..

about 50,000 t. ; at Illovo, from 12 to 13 t. of ™was required to make a ton of sugar. The n
°

duction of sugar in Natal during recent vpar„ u"’"

been as follows : —1916-17, 114,580 t. : 1917,?
107,000 t.; 1918-19, 155,000 t.: 1919-20, l4 L“'
Formerly sugar-cane was usually planted on
holdings by the owner of a mill, but the nresi!
practice is for small holders to plant the cane
sell it to the mills.—(CT.S. Com. fiep., Apr. 14 492“^

Edinburgh University. A. CoTTBELt.
May 25, 1921.

NEWS AND NOTES.

CANADA.
Projected Petroleum Refinery at Fort Norman.—It is

reported that a small refinery is to be built near the
Fort Norman oilfields on the Mackenzie River,
British Columbia (cf. J., 1920, 435 b), and that the
material for the plant has already arrived. It is
intended to produce petrol for the local aeroplane
and river-transport services.

—

(Oil, Paint and Drua
Bep., May 16, 1921.)

JAPAN.
Reported Discovery of a Phosphate Deposit Accord-

ing to the Japan Times, the " Rasa Phosphate Ore
Co.,” of Tokyo, has discovered a phosphate deposit
on a hitherto unknown island lying to the south of
Rasa Island which is superficially estimated to
contain 15 million tons. Development work has
already begun and the company is negotiating
with the banks for a loan of 7 million yen (about
£700,000) to finance operations.—(Chcm. Ind.,
May 23, 1921.)

AUSTRALU.
Osmiridium Production in Tasmania.—Practically

the whole of the Australian production of osmir-
idium is derived from Tasmania, where the output
in 1920 amounted to 2000 oz., valued at £77,114,
the average price being £38 per ounce. At present
there is very little market for the product and the
Tasmanian Government is investigating the situa-
tion. For some years back large quantities of
Tasmanian osmiridium have been used in the
natural state in the manufacture of the nibs of
fountain pens.—(SuH. Dept. Tr. and Co., Can.,
May 16, 1921.)

SOUTH AFRICA.
Industrial Notes.—Recent mining developments

include the exploitation on a large scale of the
asbestos deposits in the Kuruman and Barkly West
districts by a new company with a capital of
£150,000, and the working of certain nickel and talc
deposits in the Barberton district (c/. J., 1920,
271 B, 304 e) by the South African Nickel and Talc
Mines, Ltd. (capital £100,000).
Among other industrial developments are the

establishment of oil mills at Congella, Durban, by
the African Oil Mills, Ltd., and the exploitation of
certain fibres in the Cape Province for the manu-
facture of paper pulp and of jute substitutes by a
Johannesburg syndicate.-(S'. Afr. J. Ind., Mar.
Apr., May, 1921.)

Sugar Production in Natal.-It is estimated that
the sugar produced in Natal during the 1920-21
season will not exceed 150,000 tons of manufactured
sugar, as compared with 185,000 t. in the preceding
season. But for the severe drought with which the
s^on opened and the excessively wet period at its
close, the yield would probably have been higher by

BRITISH INDIA.
lie oc&auiuiii

sesamum crop for 1920-21 is 368,000 tons""oZ
4.291.000 acres, compared with 449,000 t ani
4.254.000 acres in 1919-20. In addition, sesamum
13 grown in certain other districtB,*^mainlj

inBurma, the acreage of which has averaged 1 214 (Kin
and the crop 104,000 t. during the last five veaT
(Cf. J., 1921, 87 R.) Exports to countries OTersai
have been as follows : —1916-17, 84,181 tons - IQ17
-18, 16,193 t.; 1918-19, 2384 t.; 1919-20, 49,325 t
and 1920-21, 11,832 t.—(lnd. Tr. J., Apr. 22, 192i;j

•j-iitj ujuai cisninaxe of \

Exports ol Minerals and Metals In 1920.—The Board
of Trade has received the following statistics from
the Government of India relating to exports of
metals and minerals from India during 19M ;

—

Brass, bronze and similar alloys
Chromito
Copper
Ferro-manganese .

.

Iron, pig

« other sorU
Lead, pig

other sorts
Manganese ore
Tin
„ ore
Wolfram ore .

.

Zinc or spelter, all sorts
Metals, uneonmerated
Ores
Jlica

Monazlte
Jade stone .

.

Coal
Mineral oils, benzine

other kinds
Salt

Gold (uncoined)
SUver.. .. ..

(galls.)

(galls.)

(oz.)

(ox.)

Long tons,

128-35

30.675

79-05

8,877

44,868

1.384

21.477-75

12-6

711,424

3'3

2,034

76

112-45

1,096

8.825‘85

940

221.8

1.22S.408

21.240,678

823.214

827

000.009

1.044,815

—{Board of Trade J., May 12, 1921.)

UNITED STATES.
Synthetic Resins from Furfural,—Now that cheap

methods of making furfural from corn cobs have
been perfected, it is probable that synthetic re-sins

will be made from it on a commercial scale. These
resins soften between 25° and 100° C., and are

insoluble in water but readily soluble in benzene,
acetone and alcohol: they impart a glossy surface

to materials to which they are applied.

Syrup from Sweet Potatoes.—The Department of

Agriculture is erecting a semi-large scale plant for

the pr<^uction of a table syrup from sweet potatoes,

which is said to be very satisfactory. Sweet-potato
flour has not been a success thus far and new
methods for its preparation are under considera-
tion. The boll weevil is responsible for the exten-

sion
^

of the cultivation of the sweet potato in

localities where cotton is no longer profitable.

Recovery of Waste Products In Beet-sugar Mannfac-

—A plant for the recovery of waste products

from a beet-sugar factory is to be erected at a cost

of ^104,000. The amounts of these products to b®

treated are beet-carrying and wash water 2,000,000

gallons, diffusion-battery and pulp-press water

200,000 galls., lime press-cake containing 50 psr

cent, water 37 tons, and Steffens* house-wastes

200,000 galls. It is intended to recover potash, to

1 increase the yield of sugar, and to discharge the

i purified effluent into the river.
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w dnejlte In 1920.—The total sales, and the ap-

!limate production, of crude magnesite in the

rrnltXstates in 1919 amounted to 156,268 short

, , During the early part of the year sales were

r ted owing to the decreased demand from the

““‘i industry which was expecting the arrival of
steel ^ TnQnrT.ofi,+.o t)ufc this did not

SitiMU and buying was resumed m the summer. A

uiU was presented to the House of Representatives

'1919 providing for protective duties on imported

Sagnesito, but this was opp^ed by manufacturers

TLfractorv products, and the Bill had not been

nasBcd by jL^ry, 1921. Practically all the mag-

nesite produced by the three companies operating

in Washington in 1919 was converted into terro-
'

-nesite and sold to steel plants or makers of rc-

? and most of the output of the 18 produc-

ing mines in California was used in the manufac-

ture of oxychloride or Sorel cement (finely-ground

calcined magnesite mixed with a solution of mag-

nesium chloride and certain filling materials). The

use of magnesite cement for flooring and wall

Blaster is extending. Imports of magnesite

amounted to 15,852 short tons, of which Canada

Minnlied approximately 51, Austria-Hungary 17,

Mex^ico 16, and Italy 16 per cent, (c/ J., 1919,

«6a).—(I/.S. Geol. Surv., Mar. 7, 1921.)

Lithium Minerals in 1919.—According to the United

States Geological Survey, the output of lithium

minerals in that country was 6287 short tons in

1919, or more than ten times greater than in 1916.

South Dakota and California supply practically the

entire output and the deposits are ample to supply

requirements in the United States for a long time

to come, even if unexpected uses should he dis-

covered. The chief lithium minerals are lepidolite,

a lithium mica obtained largely from California,

Bp«iumene, a lithium-aluminium metasilicate from

South Dakota, and amblygonitOj a phosphate and

fluoride of aluminium and lithium, also from S.

Dakota. A lithium mineral is also won in Spain

at a single mine in the province of Caceres, which

produced only 11 t. in 1918. Much of the lithium

minerals produced is manufactured into lithium

hydroxide, which is used in a certain type of

storage battery, lithium salts and lepidolite are

us^ in glass batches to reduce the viscosity of the

glass (U.S.Pat, 1,261,015; J,, 1918, 418 a), and the

fluorine in the mineral as an opacifying agent for

opl glass. Lepidolite might also be used to reduce

the viscosity of enamels, hut so far as is known_ it

has not been utilised for this purpose. The bromide

and iodide have been used in photography and the

cyanide in X-ray work
;
the chloride is used to some

extent in pyrotechny; and the carbonate, mixed
with carmine, is used as a nuclear stain. Coal-tar

products have largely superseded lithium salts in

the treatment of rheumatism and allied affections.

Sodium Compounds in the United States in 1920.

—

The following preliminary figures of production,

importation and exportation of sodium compounds
in the United States in 1920, compiled by the U.S.

Geological Survey, have been supplied by the

Department of Overseas Trade (from the Journal
of Commerce, N.Y.). Sales for the year amounted
to 9,886,020 short tons, valued at $139,336,338,
which represent an increase of 8 per cent, in quan-
tity and 17 per cent, in value compared with 1919.

Considerable decreases took place in the sales of

sodium bichromate, ferrocyanide, nitrate, thiosul-

phate, and sal soda, but there were large incic.ises

m sales of bicarbonate, blsulphate, phosphate,
borate, and soda ash. Sodium compounds derived
from natural sources (excluding common salt) in-

creased to 42,683 t., valued at $1,513,179. Imports
M sodium compounds also increased, but only in
the case of sodium nitrite did importation exceed
production. The exports, chiefly to Japan, Canada,
And Mexico, are believed to constitute a record.

Sales of Chief Sodium Compounds, 1919-20.

Short tons.

1919. 1920.

Sodium acetate 778 1,020

Sodium bicarbonate 134,062 188,906
Sodium bichromate 26,626 25,973

Sodium bisulphite 11,819 22,059

Soda ash 981.054 1,242,490

62,857Sal soda 80,090
Sodium hydroxide 311,388 382,680

Sodium phosphate 14,760 80,515

%odiuia silicate 300,138 304,503
Salt cake 134,685 184,946

Glauber's salt 42,087 44,479

Nitre cake 83,402 308.638

Sodium sulphide 45,448 42,952

Sodium tetraborate 28,518 35,281

Imports.

Short tons.

1019. 1920.

Sodium chlorate 262 281

Sodium evanide 1,208 3,795

Sodium nitrate .. 1,024,053 1,480,519

Sodium nitrite 4,570 4,845

Expo rls of Domestic Products.

Short tons.

1919. 1920.

Soda ash 50,481 6.3S8

5.553 6,015

Caiiatic soda .

.

82.118 112,069

^dium silicate 12,150 17,048

Better prices for sodium compounds were ob-

tained in 1920 than in 1919, although they fell off

towards the end of the year. Sodium sulphate was

in great demand from abroad. Prices of the raw

materials used in the manufacture of sodium com-

pounds now appear to have come down almost to

pre-war levels.

GENERAL.
British Laboratory Ware.—The question of the

quality, supply, and prices of British laboratory

glassware, porcelain, and chernicals, including

research chemicals, is being considered by a com-

mittee of the British Science Guild, of which Sir

Richard Gregory is chairm.in. In view of the con-

llicting statements which have appeared from time

to time oil these matters, the committee is anxious

to obtain the views of scientific workers who have

experience of recent articles of the kind described,

both of British and foreign manufacture. It is

oWious that the information can be of use only

when it applies to goods of definitely known origin.

The points on which information is desired are:—
The quality of the goods; their price as compared

with that of imported articles of the same quality

;

the facilities for obtaining supplies ;
and the effects,

if any, on research work of restrictions imposed

on the importation of German goods. The com-

mittee would also welcome statements made, or

reasoned conclusions arrived at, by competent

bodies which have investigated these questions

recently, and from maniifacturera who wish to add

anv further definite information to that which has

already appeared in the Press. The information

should be sent as soon as possible to the secretaries

of tho committee. Prof. J, R. Partington, East

London College, or Mr. C. L. Bryant, 23, Peter-

borough Road, Harrow.

Carbon Monoxide Poisoning.—With the object of

obt.aining accurate data concerning the after-effects

of inhaling carbon monoxide, and their influence on

luss of working time, a systematic survey has been

made in eight States of America of cases occurring

in metalliferoiia mines, coalmines, engine-rooms, and
in industries using bla.st furnaces and prc^ucer-gas

boilers. It was found that carbon monoxide rarely

causes late after-effects following acute gassing

and .that when such effects do appear, there is

nc.arfy always evidence of a pre-existing patho-

logical condition. Frequent exposure to carbon

monoxide causes headache and malaise, but no evi-

dence of a cumulative harmful effect was obtained

;
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permanent compound with haemoglobin. A'Vbtain
tolerance to the gas can be acquired, owing^ the
compensatory increase of htemoglobin and raf cells,

induced by prolonged want of oxygen. Ai(^d7ance
in treatment has been made by addiw carbon
dioxide to the oxygen inhalations adifTnistered,

recovery being three times as rapid as when oxygen
is used alone. The TJ.S. Chemical Warfare Service
has perfected a portable respirator which is effective
even at 0° C. against 1 per cent, of carbon mon-’
oxide; its life is approximately three hours.

—

(J.
2nd. Hygiene, May, 1921.)

“ Zinc (1913—1919),” issued in pamphlet form
(112 pp., price 3s. 6d. net) by the Imperial Mineral
Resources Bureau, consists of a digest of statistical

and technical information relative to the produc-
tion and consumption of zinc in the British Empire
and foreign countries. The fact is emphasised that
within the Empire are to be found some of the i

largest deposits of zinc ore in the world, viz., I

Broken Hill, Australia, Bawdwin Mines of Burma,
Rhodesian Broken Hill and British Columbia. Yet,

prior to the war, these ample resources of raw
material were little utilised by British smelters.

In England, ores imported chiefly from Spain,

Algeria and Sardinia were mostly used. The only
plant treating Broken Hill concentrates was that
at Seaton Carcw, where the concentrates are

roasted and the zinc distilled, sulphuric acid being

recovered as a by-product; and the only smelter
plant in the Empire, other than in England, was
at Port Piric, Australia.

The usual valuable bibliography is given to cover

the period, and an interesting feature of the publi-

cation is an appendix occupying seven pages on
“The Zinc Industry at the close of 1919,” by Mr.
Gilbert Rigg of the Broken Hill Associated

Smelters. Mr. Rigg, who discussed the subject from
both the technical and economic points of view,

expresses the opinion that, although many improve-
ments had been effected in the distillation process

resulting in increased capacity, fuel economy, and
improv^ recoveries, the electrolytic process, per-

fected and developed during the war by such com-
panies as the Anaconda Copper Co., tl.S.A., and

,

the Trail Consolidated Smelters Canada, that were I

previously in no way concerned with zinc produc-
;

tion, had come to stay. On the other hand, the
I

electrothermic process can be considered as hardly
j

taking rank with the distillation and electrolytic
;

methods, the successful condensation of the zinc i

vapour being even more difficult and complicated i

than in the distillation process.
i

Industries in Egypt.—Although essentially an agri-

cultural country, Egypt possesses a few manuiac- i

turing industries and the Government is doing all
|

it can both to strengthen those already existing

and to foster new ones. A Government Bureau
of Commerce and Industry has been organised for

|

the promotion of native industries, and the Depart-
ment of Technical Industry and Commercial Edu-
cation controls 17 trade schools which are turning
out skilled manual workers. Among Egyptian
industries, sugar-refining takes first place. This
industry is monopolised by a company with a
capital of 114 million francs which owns a refinery

with an annual capacity of 100,000 tons of sugar.

During 1918, 79,488 t. of sugar and 37,330 t. of

molasses were produced from 814,842 t. of cane.

Alcohol is produced from molasses at a distillery

with a capacity of about 2,200,000 gallons per
annum. An export trade in alcohol was built up
prior to 1917 when exportation was prohibited.

Small quantities of such by-products as potassium
carbonate, chloride and sulphate, and carixft di-

oxide are produced, and sugar-straw is manufac-
tured for use as fodder. The cottonseed-crushing
industry is of some importance, but only local

requirements are supplied; the equipment of the
mills is mostly modern and an oil of good quality i,

produced for edible purposes or for the manufacture
of a low-grade soap. Tanning and leather-working
are widely practise, pottery is still a flourishing

industry, and the manufacture of cement is increas-
ing in importance; bricks and tiles are made at
£1 Widi, south of Helwan, and an impure fireclay

is worked at Assuan. Factories for the manufac-
ture of paper, rubber, etc. have been established

in recent years, and brewing as well as the distilla,

tion of potable spirits is carried on. The most
important mineral product is petroleum, the output
of which has risen from 12,786 t. in 1913 to

281,885 t. in 1918. Hur^ada is the chief pro.

dneing centre and the oil is refined at Suez in a

plant with a daily; capacity of 1200 tons. In viev

of the growing importance of oil fuel, further

proapecting work is to be carried out. The mining

of phosphate rock is also of growing importance.

Cost of Fixed Nitrogen In Norway T. C. Hage-
mann, consulting engineer to the Norwegian nitrate

industry, Christiania, has given the following

approximate figures of costs for the arc process of

nitrogen fixation in order to show that this process

is profitable in Norway.
Assuming a yield of 540 kg. of nitric acid (calcu-

lated at 100 per cent, per kw.-yr., or 62 5 g. per

:
kw.-hr.), a medium-sized factory (shout 40,000 kw.)

i
in Norway will produce yearly about 20,0()0 tons of

I

nitric acid, equivalent to 4^ t. of nitrogen, in

! the form of 29,CI00 t. of Norwegian saltpetre (IS/j

j

N) and 4400 t. of sodium nitrate (16'5% N). The

: approximate running expenses are (krone=ls. Ijd.

at par);—
Power, 40,000 kw. at ISs. 6d. . . . , 225,000
.tdmlnlBtratlon and wages . . , . 84,375
Kaw materials, etc 61,875
Packing 66,250
Sundries . . . . 22,600

Total £450,000

The raw materials required are liiiiftstcne

15.000 t., lime 500 t., and soda 2500 t. The market

price of the nitrogen in the above-mentioned pro-

ducts is about £168 15s. per ton, so that 4,500 t.

would sell at £759,375. The profit, therefore, is

£309,375, and assuming that the capital investei

be about £1,125,000 and amortisation charged at

74 per cent., the total net profit would be £2^,000,

As power represents half the running expenses, this

item, together with the future yield, is vilalk

important when considering the cost and returns

of any individual factory. Calcium nitrate is nev

being exported from Norway in increasing amounts,

—iChem and Met. Eng., March 23, 1921.)

The Sulphur Industry In Sicily.—The year 1920 « as

marked by considerable increases in the production

and exportation of Sicilian sulphur; production

rose from 181,744 to 240,857 metric tons, the ex-

ports increased from 147,286 t. to 188,865 t., ai'i

stocks at the end of the year were 147,900 t. a*

against 137,100 t. in 1919. Relatively good as

these figures are, they compare badly with those for

1914, when 340,700 t. was exported and stocks

I

mounted to 359,800 t. Exports to France have de-

j
creased from 60,700 t. in 1914 to 37,100 t. in 1920,

j
to Austria from 25,300 t. to 700 1., to Germany froa’

18,800 t. to 4,700 t., to Russia from 21,200 t,

2,200 t., to Scandinavia from 25,200 t. to 4,800 tc

and to England from 12,900 t. to 11,600 t. On tw

other hand exports to Spain and Portugal have in-

creased from 21,400 t. to 30,700 t., and to Soutn

America from 900 t. to 8000 t. Ibcportation

naturally been affected by the fluctuating exchange,

but the increasing competition from Louisian.a ew-

phur will, it ia anticipated, bring about a reductien

in prices.

—

(Chem. Ind., Apr. 25, 1921.)
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Saltpetre Deposit In the Sahara.—The scarcity of

saltpetre in Franc© during the war induced the

French Government to send out a technical com-
mission in 1917 and 1918 to investigate the saltpetre

deposits situated in Sahara between Sba

and Ouled-Mahmud. Disappointing results were
obtained by the Commission, the reserve of salt-

petre earth being estimated at only 900 tons.

About 60 tons of saltpetre was obtained from this

source during the war with an average composition

of KNO, 53—55%, NaNO, 31—33%, NaCl 2—6%,
sodium, calcium, and magnesium salts being also

present in small amounts. In view of the small

value of the de^sits the Commission, which con-

tinued its investigations until November, 1919, has
advised the French Government to discontinue
development work. The product differs from Chile
saltpetre chiefly in its high but fluctuating content

of potassium nitrate.

—

(Chem. Ind., Apr. 25, 1921.)

Electrolytic Sodium Perborate.—According to a
recent patent of the Norwegian firm Fredrikstad
Elektrokemiske Fabriker, the process for manufac-
turing perborate by electrolysis has been simplified

and rendered more efficient by employing an elec-

trolyte containing, besides borax, a certain amount
of sodium cyanide. Hitherto, concentrated solu-

tions of borax and a large amount of sodium
carbonate have been considered necessary for
success and tho_ presence of certain metallic impuri-
ties has ditninished the current efficiency. 111686
difficulties, it is claimed, have been surmounted, so
that a dilute solution of borax may be employed,
Olid the presence of sodium cyanide in the electro-
lyte prevents metallic impurities from bringing
about the decomposition of the perborate and thus
diminishing the yield. Ihe process appears to be a
marked improvement on those already introduced
tor the manufacture of this valuable pcr-salt.—
(./. of Commerce, N.Y., Apr, 21, 1921.)

Mexico in 1920.—The Ensenada district of Mexico
includes a large part of Lower California where
there are large undeveloped deposits of gold, silver,
copper and iron. Copper ore is produced at the
El Boleo mine near Santa Rosalia, which is owned
by French and Dutch interests and is said to have
supplied over 100,000 tons of metal since it was
started in 1887. At the present time seven rever-
beratory furnaces and a ISO-ton oil furnace arc
being used. The Alamos gold district, formerly very
important, is being re-opened, silver is being mined
near La Paz, magnesite near Magdalena Bay, man-
ganese near Mulege, and tungsten at Real del Cas-
tillo. Near Santa Catalina there is an onyx quarry
said to be the largest deposit of the kind. Petroleum
lia.s not been found in I^wer California, but indica-
Hons are said to be favourable and American,
Ijritish and Mexican interests have acquired conces-
sions. Another product of this district is sea-bird

which 478 tons was exported in 1919 and
os t. Ill 1920. The only rcsourqes of the B'rontera

looe'fn
agricultural and forest products; in

tfA) the production of cacao amounted to 1473 t.,
'0 largest crop since 1913, and that of unrefined

sugar to 3000 t. The possibilities of sugar prorluc-
on in the State of Tabasco are very great

;
and

0 companies are prospecting for oil, which is bc-

1
largo quantities. Henequen fibre

industry of the Progreso district and

titi, P®’' cent, of the total exports,

ilio
°

4
t. of fibre was export^ in 1!^,

V„„®™al production was about 126,298 t. The
*®*™t is essentially agricultural, pro-

tbo
^*”111*) chicle, and hides. Owing to

imlv vanilla crop is expected to be

of
iaat season’s (about 142 t.

? .‘^™P cf chicle is very poor, and the

destpif*/®”
has been much reduced by the

W 2^ hvestock during the revolutions.

—

Com. Bep., Mar. 23, 1921.)

»!

PARLIAMENTARY NEWS.

HOUSE OF COMMONS.
Paper-making Industry.

D^Ti®
answer to Rear-Admiral Adair, Sir

that at present many paper
inills were either closed down op working short
time, owing to the high cost of raw materials, the
increasing amount of paper imported, and the
decline in demand. In so far as foreign
competition was from countries with depreciated
currencies, no industries other than food industries
would be excluded from the provisions of Financial
^solution No. II., relating to the safeguarding of
industries.—(May 24.)

Oil-horing in Great BrHain.

Replying to Major Kelly Sir R. Horne said that
I

of the eight boreholes completed, one was producing
oil in commercial quantities and the remaining
seven were being closed down; three other borings
were still in progress. The d.ste of termination of
the agreement with Messrs. 8. Pearson and Sons,
Ltd., depended largely on the settlement of the
question of the ownership of the petroleum dis-
cov^ed, in resiiect of which legal proceedings were
pending. In the meantime, expenditure was being
reduced.—(May 24.)

Coal Imports.

Mr. Bridgcmaii, in answer to Mr. AV. Thorne,
stated that the import of coal into the United King-
dom in 1920 amounted to 3671 tons, of an average
c.i.f. value of 145s. Id. per ton. During January,
February, and April, 1921, the imports were 142 t.

(80s. 5d.), .5591 t. (47s. 8d.), and 2818 t. (58s. 2d.),
respectively. No coal was imported in March,
1921.—(May 26.)

Ill reply to Mr. J. Guest, Mr, Bridgman said that
since the stoppage of work in the mines 94,0tX) tons
of German reparation coal had been im[xirted into
this country. He was not aware that the German
(iovernment had protested against the exportation
of this teal by France and Belgium.—(June 1.)

Subsidies to Ituhber Planters.

In reply to Sir AV. de Frece, Mr. Churchill said
that he understood that certain foreign Govern-
ments granted a sub.sidy to rubber planters under
their jurisdiction. He was not aware that a similar
action was contemplated in any British Colonies.

—

(May 31.)

Hume-Grown Sugar, Ltd.

Answering Mr. AA’ise, Sir A. Boseanen said that
the value of the property, including the factory,
estate, fariir stock, etc,, of Home-Grown Sugar,
Ltd., was £'447,6,59 on March 31 last. Shares had
been issued to between 500 and 600 shareholders to
the amount of £500,000, of which £498,415 ISs. had
been paid up. There were no debentures, but the
(oiiipany was negotiating a first mortgage of

£75,000 to be secured on the property (c/. J, 1921,
108R).-(A[ay 31.)

British Dijestvfjs Corporation.

Capt, AV, Bonn asked the President of the Board
of Trade whether the British Dyestuffs Corporation
had refused to supply British export firms with
syntitftic indigo on the ground that the Corpora-
tion Bad its own agents in the Far East and what
steps tlie Government proposed to tax© in the
matter. Sir P. Lloyd-Greame replied to the
effect that the arrangements made by the British
Dyestuffs Corporation with its agents in Clina
preclude the s.al© of its products to merchants iu
this country when the goods are destined for export
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to, and sale in, China. Meiehants who sn^ly the
Chinese market .can, however, obtain the^ rapplies

through the Corporation’s agents in tl^ country
without disclosing information as to the ultimate
purchasers. 'The Government is not responsible for

the management of the British Dyestuffs Corpora-
tion and the Board of Trade has no power to dictate
to firms the terms of their agency agreements.

—

(June 6.)

The Jamaican Citrus Industry.

Mr. Churchill, answering Mr. Hard, said that
he had received suggestions from the Governor of
Jamaica to the effect that the citrus-fruit industry
of the Colony would be benefited if the Canadian
Government would grant certain facilities in addi-
tion to those provided under the Canada-West
Indies Agreement; correspondenoe was now pro-
ceeding with the Dominion Government on the sub-
ject.—(June 1.)

Safeguarding of Industries 'Bill.

During the debate on the financial resolutions,
which form the basis of the Bill, Mr. Wise (Ilford)
argued in favour of the 33) per cent, impart duty
on fine chemicals. In his constituency there was a
large chemical factory, established in 1797, which
was feeling German competition so acutely that it

had^almost closed down and about three-fourths of
its workers was unemployed. Mr. A. M. Samuel
said that the world's production of optical glass did
not amount to 60 tons, valued at about £50,000
at present, but that amount would suffice for
the manufacture of optical instruments worth
£30,000,000; the production of this indispensable
commodity ^ould not be allowed to pass out of our
hands. Criticism was levelled against the quality
of the arc-lamp carbons produced in this country,
but Sir P. Lloyd-Greame said that they satisfiM
Admiralty requirements.
The debate on the second reading of the Bill was

held on June 7 and 8, and the motion for the second
reading was passed by 312 votes to 92.

LEGAL INTELUGENCE.

Axlboed Ikfbinqeuekt of Gebhan Sulphcb-Black
Dye Patbht. A.-G. filr AnUin Fabrikation in
Berlin v. Levinstein, Ltd,

On May 9 the Court of Appeal, consisting of the
Master of the Rolls and Lords Justices Warrington
and Younger dismissed an appeal by the A.-G. fiir

Anilin fabrikation in Berlin and the liquidator of
the Mersey Chemical Works from a judgment given
by Mr. Justice Sargant in Februarj;, 1914, dismiss-
ing the action brought by them against Levinstein,
Ltd., for alleged infringement of a patent
(1151 /1900) for the manufacture of Sulphur Black
dyes.

Counsel for appellants said that the patents
taken out from 1873 onwards for processes of manu-
facturing dyes involving reaction between an alkali
sulphide, sulphur, and an organic substance
culminated in the Cassella patent of 1896, which,
however, never came into use in this country. In
these processes melting was necessary, and in 1900
appellant^ patented a process in which, although
the regents employed were the same as thosalBpeci-
fied in the Cassella patent, the melting was
replaced by boiling. According to the appeUants’
specification, sodium sulphide and ^nitrophenol
were to be used, but in practice these were re-
placed by sodium dfaitrophenolate. As Gie re-
spondent company not used dinitrophenpl but

its sodium salt, it had been held that there was so
infringement. Appellants, however, claimed that
the respondents’ process was a colourable imitation
of theirs and that the two processes were cheinicalij
identical. ^

For the respondent company it was submitted
that the Cassella process was not a melting process
but a boiling process, and that there was no subject

matter for the appellants' patent. If, however
the Judge was ri^t in holding that there was
sufficient invention in that patent to give it subject

matter, then it followed that the use of the sodium
salt in the Levinstein process gave it sufficient

distinction from the appeUants’ process to make it

impossible to allege infringement. All arguments
to show that there was subject matter applied

equally to show that there was no infringement.
In dismissing the appeal Lord Justice Warring,

ton said that.the defence of insufficiency of subject

matter and insufficiency of description tailed. The
main issue was that of infringement, and the Court
had concluded that the appellants’ specification was

confined to a process of boiling dinitrophenol. The
use by Levinstein, Ltd., of sodium dinitrophenolate

was a different process, and the boiling or this salt

with the solution mentioned in the appellants'

specification would not be covered by their patent

unless it could be proved that this process wai

common knowledge in 1900, the date of the patent,

Appellants had not shown this, and their claim for

damages for infringement failed.

REPORTS.

Repoet of the Industbiai Aecohol Commiitse,

India, 1920. Pp. 62. (Simla; Superintended
Government Central Press.)

The Industrial Alcohol Committee was api»intcil

to consider and report on the extent to which the

existing excise regulations in India would require

amendment in view of the possibility that the large-

scale manufacture of industrial alcohol might b«

undertaken in the near future. The Committee

found that the existing regulations, although ade-

quate at present, would need alteration; that

restrictions in production would have to be main-

tained even if those on salee, storage and transport

were relaxed; that one possible obstacle to the

manufacture of industrial alcohol is the seeming

confusion of the rules concerning it; and another

the restriction imposed by the Railway Board on

the transport of alcohol in tank wagons which

should be abolished.

The recommendations of the Committee include

the following, among others :—Experiments should

be made to determine if alcohol 55° overproof,

denatured with 0’6 per cent, caoutchoucine, 1 pc'

cent, pyridine, anff a certain proportion of mcthjl

violet, can be safely released from all excise

restrictions except those regarding renaturation;

and if such experiments prove successful, further

tests should be undertaken to ascertain if spiril

so denatured could be used advantageously lu

internal-combustion engines. If these further

experiments were also satisfactory, or a better

denaturant were discovered, a standard denaturant

should be adopted for power alcohol throughout the

whole country : such alcohol ahouldbeexemptedboth
from excise duty (whether it be made in the country

or be imported and then denatured) and from
under the Motor Spirit Act. Power alcohol sboulu

be transported by rail on the same terms as danger-

ous petroleum; and special licences should he

nant^ for the use of rectified or specially

denatured spirit in industries.

An appendix tp the report contains, in tahulat
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form a induBtriM in which alcohol ia used,

the /onn nf alcohol which might be employed, the

suggested place of denaturation, and suggested

lUOTods and fomnlffi for industries requiring

specially denatured spirit.

RrFOBT on tBJt GoMHEUCIAL, InDUSTBIAI. AMD

Economic SircAnoN of Italy in 1920. By Snt

B. Capel Cum, Commercial Coymellor, and
J. H. Hendekson, Commercial Secretary to

S.M. Bmbaeiy, Borne. Pp. 48. Department

of Overseas Trade. London; H.M. Stationery

Office. 1921. Price Is,

The war left Italy in a disorganised and ex-

hausted condition, but as natural resources and ad-

vantages, except possibly that of cheap labour, are

still intact, eventual recovery may be anticipated;

the chief obstacles thereto at the present time are

labour unrest and depreciated currency. In 1919

industrial materi.ala formed 52 5 per cent, of the

Imports, foodstuffs 32'2 per cent., and manufac-

tured articles 16'3 per cent., these figures compar-

ing with S7'3, 23'4, and 19'3 per cent., respec-

tively, in 1913. The excess of imports over exports

rose from 1134 million lire in 1913 to 11,328 millions

in 1919, but there was a notable improvement dur-

ing the first eight months of 1920. In 1919 the

share of the United States in the foreign trade

was 50 per cent, of the imports and 9 per cent, of

the exports; that of Great Britain was 14 and
13 per cent., respectively. Germany, formerly first,

now takes the sixth place with a volume of trade

one-sixth that of the United States and one-fourth

that of Great Britain. Germany supplies' chiefly

machinery, iron and steel, dyes and small hard-
ware goods, and appears to be rapidly regaining
its former ascendancy. There has been an enormous
increase in the capitalisation of joint-stock com-
panies since 1916; this still continues, and will

undoubtedly be a grave source of danger when
prices and profits decline; the net increases, in

millions of lire, of chemical companies were 172'1

in 1918 and 133'2 in 1919, and of metallurgical com-
panies, 725'5 and 214'2, respectively. Con-
coniitintly, the values of industrial securities have
seriously depreciated; in the chemical industries
the index number fell from 100 in December, 1919,
to 78'69 at the end of October, 1920, and that for
the iron and steel industry from 102'49 to Sl'lO.

Agriculture showed a significant improvenieut in

1920, but as over 90 per cent, of the country is

already cultivated, increased production will only
be achieved by improved methods of cultivation.
Ihe annual production of citrous fruits, of which
o2 per cent, is lemons, is about 800,000 metric tons,
and that of essences and calcium citrate about one-
tenth of the world’s output. The sugar-beet, but
recently introduced, is now cultivated on a large
scale, and the national factories are producing
nearly sufficient sugar to meet the home demand.
mcrcMed production of fertilisers and development
w hydro-electric power are signs of the progress
Demg made

; but many years must elapse before the
can have any marked effect on industrial

proouetinty. A Government commission has been
Ppointed to investigate Italian fuel resources but
“ “Cubtful if the results will justify the heavy

especially for boring, that will have to be

Inn.'!'^ o Miaeral production is probably much

^
I'ban the potential output, and the mineral

redeemed provinces is unlikely to
general position. During 1919 Venesia

- and Veneaia Giulia produced;—Copper

20 jiq ,“®*’'‘c tons; lead ore, 1082 t. ;
ainc ore,

297 + V ’ P.yrites, 100 t. ;
mercurv (metal),

t.; lignite, 93,300 1.; coal, 870 t.

OFFICIAL TRADE INTELUGENCE.

(/'Vowt the Board of Trade Journal for May 26 and
June 2.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at the

Department of Overseas Trade (Developmont and
Intelligence), 35, Old Qu^n Street, London, S.W. 1,
from firms, agents or individuals who desire to
represent U.K. manufacturers or exporters of the
goods specified. British firms may obtain the
names and addresses of the persons or ^firms referred
to by applying to the Department and quoting the
specific reference mimber :

—

LocalitF of

firm or ^eot Materials.

Reference

number.

British West Jodies Drugs, bottles, chemicals for con*
lectionery and aerated water
trades 667

Canada Vegetable colours for jam and
confectionery, dyes for textiles,

pigments 641
» • • Figments, dry colours, llthopone.

litharge, sine oxide, china clay 646
Hedicated coofecUonery .

.

668
»» Insulating vamUh 671

Mining supplies 674

Egypt
Cbinaware 675
Calcium carbide (tender for)

Italy Metals 686
Spain Tinplate 657

Smyrna ..

Rubber 658
Sugar, paper, rhcmleah, torbide,

South Africa
petrol, pottery, glass, perfumery 660

Taper 680
KetherUnds East

Indies .

.

Chemicals 9744
P.W.^P.R.

United States Dry white lead 697
Atgeotina .

.

Heaty and One dieinioals 664

Markets Sought.—A company in eastern Canada
about to Dianiifac-ture milk powder wishes tp

arrange for sale in the V.K.
[Inquiries to tlie Canadian Government Trade

Commissioner, 73, Basinghall Street, London,
E.C.2.]

TARIFF. CUSTOMS. EXCISE.

Australia.—Recent customs decisions affect

glucose, perfumed spirit, candles, matches, and
paraffin wax.

Belgium ,—The import of malt and the export of

malt and matches are now permitted without
licences.

British West Africa .—The import duty on spirits

has been increased.

Canada .—It is proposed to amend, as from May
10, the import duties on cocoa, cliocolate, coconuts,

sugar, alcohol, spirits, and perfumes.

Denmark .—The export of potash and potash salts

is allowed as from May 3.

Bcaador.—Sugar may now be exported subject

to an export tax of 15 per cent, ad valorem.
*

France .—Until further notice the export is per-

mitted of margarine, edible vegetable fats, bauxite,

and iron ore.

French TFesf Africa .—The import is prohibited

of “trade spirits,” thuyone, badian, benzoic alde-

hyde, salicylic ether, hyssop, and absinthe.

Qcnaiany .—Entry permits are required on entry

into unoccupied Germany from occupied Germany
of cocoa, cocoa husks, chocolate, artificial honey,

refined sugar, margarine, compound lard, ferti-

lisers, artificial sweetening matter, rubber tubing

and tyres, asbestos wares, etc.
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TRADE NOTES.Jamaica .—The export of coc»in©, opium, and

certain explosives is prohibited to all destinations

other than the British Empire.

Latvia .—Special export licences are no longer

required for lime, gypsum pottery, cardboard,

cork, ^ina, glassware, matches, soap, syrup, tar,

turpentine, varnish, and window-glass.

ilfexico.—The import of oleostearin is duty free.

Netherlands ,—Export prohibitions have been

withdrawn from ferruginous earth containing

sulphur, and potassium salts.

New Caledonia (French).—Tlie export duties on

raw hides and skins and copra have been abolished,

hut minerals, whether in the form of ore or matte,

pay 3i per cent, ad valorem.

Paraguay .—The export duty on quebracho

extract has been reduced to $3 (gold) per metric

ton.

i’ent.—^Vanadium ores with less than 10 per cent,

of vanadic acid may be exported duty free.

Spain.—The full text of the new provisional Cus-

toms Tariff is issued as a supplement to the ispe

of May 26. The tariff is to remain in force pending

a further revision of a more permanent character

and is operative as from May 21.

All classes of goods aro affected, and in most

cases the duties are increased. Among the articles

on which the duties have been reduced are china-

ware, perfumery, spirits, and rubber wares.

Additional surtaxes are levied on petroleum, coco-

nut oil, palm oil, indigo, manilla hemp, agave,

jute, raw hides and skins. Export duties are pay-

able on cork, bones, galena, litharge, lead ores,

argentiferous lead, iron ore, copper ore and copper
matte. Sheet, plate, and crystal glass when im-
ported coloured, bevelled or engraved pays in

respect of each such ojieralion a surtax of 10 per

cent, of the duty applicable. Bimetal sheets are

classed under the heading of the more highly taxed
metal. Tarred or impregnated timber pays the

duty applicable plus a surtax of 10 per cent.

Sweden .—Export prohibitions have been with-

drawn from mineral and lubricating oils.

It is proposed to increase the import duties on
many classes of goods. The .schedule of articles

affected is set out in the issue of June 2.

United States .—The Emergency Tariff Bill be-

came effective on May 28. For a period of 3
months the admission is prohibited of sodium
nitrite, dyes, crudes or intermediates, products
derived directly or indirectly from coal tar, and
synthetic organic drugs or chemicals, unless a satis-

factory substitute therefor is unobtainable in the
United States.

GOVEBNMENT OBDEDS AMD HOTICES.

Gebmaw Ebparation (Recovbet) Act.—An Order
has been issued by the Board of Trade under the
above Act exempting from its provisions any article

proved not to have been first consigned from Ger-
many to the United Kingdom. Goods are regarded
as consigned from the country where they were
last owned, and from which they were procured by
the importer. The Order No. 5 has been cancelled.

Lbatheb Mkabcbemeni Regulations, 1921.—In
view of the increasing use of leather-measuring
instruments in the leather trade, regulations have
been made by the Board of Trade under the Weights
and Measures (Leather Measurement) Act and will

come into force on July 1. After that date every
leather-measuring instrument of an approved
pattern must, iE0Ssed for trade, be verifi^ and
stamped by an Inspector of Weights and Measures
within a period of twelve montlu.

BRITISH,

British Guiana In 1919.—Owing to scarcity
of

labour, bad weather, and shortage of nitrogenoin

fertilisers, the sugar crop amounted to only 86^97)

tons, of which 83,140 t. was exported, mainly to’ the

United Kingdom. The acreage under cacao re.

raained at about 2000 acres, but the planting
ol

Para rubber decreased. Para rubber grows well on

suitable lands in the colony and gives good yieljj

but is susceptible to leaf disease. Batata bleeding

was continued and 627'3 t. was exported. Coconuts

are now planted over 27,400 acres, an area whid,

could he greatly increased; 4,693,0(X) nuts, 68 tons

of copra, and 9120 galls, of coconut oil were b.
ported. Limes are cultivated over about

13.ii)

acres, and the erection of factories for the prodne-

tion of concentrated juice and citrate of lime has

given the industry a much-desired impetu.s; tho

exports were 389'5 cwt. citrate of lime, 7356 galls,

of raw and 2882 galls, of concentrated lime jniee,

and 326 galls, of oil of limes. During the year

10,216 oz. gold and 16,706i carats diamonds wer«

produced, and eight licences were issued for minctal

oil exploration in the north-western and Pomerooa

districts, but no definite results were recorded. Tin

principal exports include sugar, rum, molasses,

molascuit, rice, and citrate of lime. Leather, catai

and matches are manufactured, and there is a lar;

ice factory. The value of the exports m
£4,240,832, an increase of 20'21 per cent, on 1911

and imports were valued at £3,5^,812. Tl

United Kingdom takes first place with 34T3 |x

cent, of the total trade of the colony, followed 1

Canada, and the United vStates with 30’54 and 17!

per cent., respectively,

—

(Col. liep .—.4nn., Jh

1068, Mar., 1921.)

FOREIGN.
Imporls of Chemicals Into the Dutch East Indies,

-

H.M. Commercial Agent at Batavia, Netherlanf

East Indies, has supplied the Department ot Ove:

seas Trade with the following statistics relating t

imports of chemicals into the Netherlands Ea;

Indies during 1919.

The following statement shows tho quantity ,111

value of the various chemicals imported into tli

Dutch East Indies during 1919;—
Quantity. Value.

Molrictons. £
Alum .. ],C20 .. 30,190

Ammonia .

.

.

.

0,080
Acetic acid 221 .. 31,31(1

Calcium r-atliJe .

.

767 .

.

32,830

Caustic soda . . 2,869 .

.

99,03(1

Sodium nitrate .

.

84 .. 2,670

.Sodium sulphate .

.

.. 1,791 .. 35,440

Copper sulphate .

.

Sulphur
40 .

.

2,080

.. S,298 .. 43,910

Sulphur pyrites .

.

Sulphuric acid

. . 9.100 48,180

Commercial 914 .. 17,40.0

Beflned . . .

.

38 . 1,210

Imports into .Java and M.adnra were valued a

3,745,972 ti. (£331,500) and those into the outljiai

posses-sions at 2,431,373 fl. (£215,000), making

y

total of 6,177,435 fl. (£546,500) for the whole of t>

Netherlands East Indies. Direct imports from 1“'

United Kingdom totalled 1,165,631 fl. (£103,160)

»

approximately 18‘5 per cent.
,
hut the imports fro®

Singapore amounted to nearly 15 per cent, of *
total, and it is probable that a considerable pod'*'

ot this represents chemicals in transit from w
United Kingdom. Japan supplied 30 per cent,,®

the total chemicals imported, a large item lo'W

sulphur pyrites (529,966 fl.) imported hy *,

Bataafsche Petroleum Mij. for its sulphuric-'x*

plant at Balik Papan in Borneo, The snare of '*

United States was approximately 25 per cent., o"*

third of this total consisting of caustic soda aW

one-third of chemicals not enumerated.
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iwmir to tie advance of scientiBc apicoJture,

,, Sopment of new plantations and the opening

industries, the chemical trade of the

M rtprlands East Indies is of growing important.

S piition for this market from Japan and the

^Ttod States of America has to be considered, and

rpTmarS is already sending out agents in an

® afsLv^r to regain the trade lost during the war.

irSted Kingdom firms are advised to ^nd out

^oTPsentatives to canvass the market and he in a

to ouote c.i.f. prices for immediate or

Trirard delivery. As an alternative, much might

Tone by forwarding catalogues to H.M Com-

Aaent at Batavia for delivery to chemical

M hy advertising in the East Indian
AfS or «y aaverwaiug m wie ahukiji

i>res.s
" Catalogues and advertisements, however,

Luld he of little value unless prices were quoted.

Tt should he possible not only to maintain United

Kingdom trade in chemicals with the Netherlands

East Indies, but also to increase it, as there is every

indication that the Japanese arc losing their hold

on the market, which is gradually favouring the

United States and Germany. The names of im-

porters of chemicals in the Netherlands East Indies

and of United Kingdom advertising contractors may

lie obtained on application to the Department of

OvemSs Trade (feference No. 9744.F.W./P.N.).

The Dutch Soap Trade in 1920.—Although in normal

times soap is manufactured and exported from Hol-

land in large quantities, there is a considerable

import trade, particularly in toilet soaps. During

1930 imports declined and the export trade recom-

menced Imports of various grades of soaps, to-

gether with the chief countries of origin, are given

below :

—

(ented. transpa*

rent, and liquid

fard. unsceoted,

aad poM'der

>0ft > V 0 *

I’estile .

Uetrlc
tons.

1919.
Metric

1920.

Per cent. tons. Per cent.

U.K. 34, U.S.

59. Belg. 2
621 U.K. 43. Fr.

12, Ger. 1V5.

Belg. 11. U.S.

10

U.K. 95. U.S.

5

691 U.K. 50. U.S.

50
70
6

“

The figures for 1919 include the transit trade,

hut those for 1920 do nob; the volume of this trade

is about 20 per cent, of the figures given for 1920.

Exports in 1919 and 1920 were as follows:—

Swnted. etc. .

.

Hard, unsoeated
Soft ..

Textile

1919. 15120.

Metric tons.

.. 216 .. 432

.. 2.624 .. 3.621

130 . .
229
23

The percentage representing transit trade should

be added to the returns for 1920.^ About per

eeat. of the exports of toilet soap in 1920 went t<>

the Dutch East Indies, and the balance to Belgium

and Germany; and of the hard soap exported, 40

per cent, went to Germany, and the rest mainly to

Poland, Scandinavia, and the Dutch East Indies,

in the order named.—(l^.>Si. Com. Bep., Mar. 19,

1921.)

Foreign Company News.

—

Brazil .—It is reported

that a large cement works is being constructed at

Belem, Para, for the Companhia Para-Ceara-, which

intends to produce cheap cement for the reclamatKui

work to be carried out in the State of Ceara.—(U.N.
Com. Bep., Apr. 13, 1921.)
Oermany .—The Oberschlesischen Kokswerke und

f^^emische Fahriken A.-G. has made a' profit of

:
16,890,855 mk.

; a dividend of 17 per cent. I’.as been
declared and 886,419 mk. carried forward (capital

<lMlX)0mk.).

.
The net profit for 1920 of the Eiitgerswerke A.-G.

Berlin was 4,802,661 mk.; 3*8 million mk. has
oeen written off and 3 million mk. carried to inam-
^^ance account. The dividend is 15 per cent. (124

and bonus 150 mk. (capital 37,500,000

With the co-operation of the Chemischo Fabrik

auf Aktien (vorm. E. Schering) in Berlin, the

Richard Jahr dry-plate factory has been converted

into a limited liability company with a capital of

2‘4 million mk.

—

(jCkem. Ind.^ Apr. 18, 25, 1921.)

Poland.—The Polish Chemical Works in Cracow
(capital 50 million mk.) has begun to erect a factory

at Boguinin (Oderberg) for the manufacture of

saccharin and other chemical products.

A company to manufacture explo.siv€a has been

founded under the name of the “ Nitrat ” Chemical
Works (capital million mk.) by the A,-G. Pocisk

and the Tomaszower Artificial-Silk Works.

—

{Chem.

Ind., Apr. 18, 1921.)

Bweden .—The proposal to manufacture pharma-
ceutical products at a central laboratory connect^
with the A.-R. Svenska ^Fargamnesindustrie in

Sodertalje (c/. J., 1921. 33* h) htis been abandoned,
and it is now proposed that Fiich a laboratory be
attached to the Svenska Medieinalvaxtforcningen,

a company which owns a large works at Ljungby.
If this takes place the sale of pharmaceutical pro-

ducts in Sweden will become centralised.

—

(Chem.
Ind., Apr. 18, 1921.)

Vinted States.—'The net profit of the Allied

Chemical and Dye Corporation in 1920 was
^16,179,939. A dividend at the rate of $6'33 per

fihare has been declared on the 2,143,455 shares of

common stock.

—

(OH, Paint and Drug. Bep.,

May 16, 1921.)

The Manito Chemical Co. has recently com-
pleted a plant at Manito, Illinois, which is stated

to be one of the largest plants for preparing natural

iuiinus in the world. It is situated on a bed con-

taining over one million tons of humus; the product

is black, completely decomposed, and contains

12—14 per cent, water and 3—5 per cent, ammonia.—(Amer. FertilUer, Mar. 26, 1921.)

COMPANY NEWS.

Bbiiish Cya.mdes Co., Lid.—Tlie directors

aimoiiiice th.it owing to the industrial situation

they are unable to recommend the payment of a

dividend on the ordinary shares. The company’s

works are closed owing to lack of coal, but work on

the plant for the txation of atmospheric nitrogen

is being continued and nearing completion,

i
JcECBXs, Ltd.—The profit for the year 1920 was

I

£.d77,4fi7, as against £222,040 in 1919. Including

the amount brought forward the available balance

I

is £446,280, from which £251,206 has been applied

; to the writing down of stocks to market valu^ an

amount equivalent to a 10 per cent, dividend on

the ordinary shares, upon whicli no dividend is

payable. Satisfactory progress is reported at the

company’s factory at Purfleet.

Baiiisn Cottonseed Prodccts, Ltd.—At the

first annual meeting held on May 23, the chairman

stated that the company now owned the whole of

the world’s rights for the seed-defibrating machine

(c/ J. 1918, 112 t, 1919 464r), with the exception

of the’ United States; and that it was hoped to

: launch tho Indian company during the present

j

year The erection of plant and machinery in the

I
works at Chatham had been delayed, and in view

of the high price of local electricity supply, the

company had decided to erect a power-plant of its

own.

Cape Explosives Woeks, Ltd. has successfully

issued £1,000,000 of 7i per cent, first mortgage de-

benture stock at 95 per oent., the repayment of

which is guaranteed by De Beers Consolidated

Mines, Ltd. The company’s works are situated at

Somerset West, Cape Province, S. Africa, and its

manufactures include explosives, fertilisers, sheep
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and cattle dips and other chemical products. A
plant has recently been completed which is able

to supply the whole of the Union’s requirements

in detonators, and the fertiliser plant is capable of

producing 70,000 tons per annum. The issued share
oapital consists of 500,000 ordinary shares of £1
each, all of which are held by the De Beers Com-
pany, and the profits, before allowing for deprecia-

tion and taxation, hare lately been at the rate of

abont £146,700 per annum, but the fertiliser plant

has only recently come into operation.

National Dtes, Ltd.—The first annual report
and accounts oovering the period December IS,

1919, to December 31, 1920 were presented to the

shareholders on June 6. The report shows that

786,703 lb. of colours and 306,848 lb. of inter-

mediates were manufactured at the company’s
works during that period, which is considered satis-

factory, especially having regard to the fact that
the trade depression necessitated the complete clos-

ing down of the factories before the end of the year.

The accounts show a gross profit, after making suit-

able provision for decline in market value of certain

r.aw materials, of £62,098, and after writing off

£13,034 depreciation on plant, tools and machinery,
£17,080 debenture and bank interest, also bad
debts, etc., a balance of £6,610 is carried forward
to the debit of profit and loss account.

The Beitish Oil and Cake Mills, Ltd.

—

Addressing the 23rd ordinary general meeting on
May 31, Mr. J. W. Pearson, chairman, said that
the coal strike had entailed no stoppage of the
company’s operations, as practically all the boiler

plants had been converted to use oil fuel, approxi-
mately 75 per cent, of the entire output being
obtained by this means; and that certain of the
refinery refuse could bo profitably burnt in the
converted plant. Except at such expensive centres
as l^ndon, he was doubtful of the superior economy
of oil fuel

;
further north, where coal could be sup-

plied at less than half the price in Ismdon, the
advantage was entirely in favour of coal. The profit
and loss account for the year 1920 shows a balance
of £414,464, which with £22,010 brought in allows
of a total dividend of 15 per cent, on tho ordinary
shares, compared with 25 per cent, for 1919, when
the_ ordinary share capital was one-lialf of what
it is now (£2,500,000). Stocks at the end of the
year were exactly the same as at December 31,
1919, but the value was assessed at one-half.

Beitish Cellulose and Chemical Manufactub-
INO Co., Ltd.— progress report states that the
board has adopted the recommendations made by
Mr. A. Chamberlain (a director) in December last
which proposed an immediate and drastic restric-
tion of programme, including the cancellation or
postponement of the delivery of much plant. The
present position is that plant to produce 1 ton
of silk per day is nearing completion; the daily
outpnt is about 1000 lb., and it is expected to
increase this to 1 ton by the end of August. To
make provision for an output greater chan 1 ton
per day, tho sum of £278,000 has been borrowed
and secured by a debenture. Any further increase
in output capacity will require further cash. The
directors are quite satisfied with the quality of the
silk, which dyes well and gives results in many
resmcto superior to those obtained with other arti-
fical silb. The Post Office has approved the use
of the silk for insulating purposes. Owing to the
importations of carbide and other chemicals from
the Continent, the carbide and other chemical de-
parlnients were closed down early in tho year, but
it 18 hoped to reopen them if the Safeguarding of
Indnttnea Bill becomes law and these Ranches of™ company’s lyork ana included within its scope.
Ihe prodnrtion of Tm-inflammable celluloid is
making good progress.
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REVIEWS.

(1) Eoonomio Minkealoot. By Thomas Ceooe
Pp. xi-l-492. (London: Longmans, Qrun atii

Co. IMl.) Pries 25s. net.

(2) Gbolooy of the Non-Mbtallio Minehal Dj.
POSITS OTHEE THAN SiLlOATES. VOL. 1. Pjn,.
ciPLEs OF Salt Deposition. By A. W. Gbabau
Pp. xvi-h436. (New Torfe and London'.

McQrauhHiU Book Co., Ine. 1920.) Pficj

30s. net.

No single treatise can essay to cope with the facta

and principles of so complex a subject as economic

mineralogy or geolo^ in a manner that will eatiafj

the needs of specialists
;
they have to turn to tie

books dealing with their specific subjects, it may be

gold, zinc, oil, clay, and so on. The student who

requires something more than a catalogue and leia

than a monograph is fairly well provided for by

DeLaunay Stutzer, Dammer and Tietze, Knisch

and Beyschlag, and a goodly array of worla on the

genesis and distribution of ore minerals. But,

judging by the recent output of such books, there

is evidently a demand for a condensed practical

guide to the study of useful minerals, and no book

yet published in English has more successfully

achieved this object or contains more information

for its size than does Mr, Crook’s mineralogy.

Nothing, however, could illustrate more clejrly

than the two books under review the wide diverg-

ence that is possible in tho treatment of tho

subject; the first is in effect a compact encyclo-

psedia, the second is an attempt to treat one broad

aspect of the subject philoso^ically, but with an

ulterior economic motive.

(1) Mr. Crook begins with a very brief account

of crystals and the general physical characten of

minerals. He next explains the practical element!

of crystal optics and this he does with unusual

clarity. The simple chemical and blowpipe teats

and laboratory methods of separation and concen-

tration are adequately dealt with, though a little

more might have been said abont the employment

of vertical and oblique illumination with white end

monochromatic light in the study of opaque

minerals in polish^ surfaces. Still, all this intro-

ductory matter bears the obvious mark of the ex-

perienced manipulator.- The chapter on the

geology of economic mineral deposits was perhaps

necessary, it is of course just geology, and it was

naturally impossible, in the allotted space, to give

it proper treatment. In tho descriptive portion or

the volume the economic minerals are arranged m

three groups: (1) ore minerals, (2) gem minerals,

(3) miscellaneous minerals. Within each group t™

arrangement is alphabetical. By “ ore mineral

the author means “ a metalliferous mineral whicn

owes its economic value to the fact that it is

smelted to obtain a metal.” This is not true, ana

if it were it would be misleading, for some of tn«

metals included in this group are in practire nioro

often extracted by electrolytic or purely

processes. Amongst tho gem minerals are

many of little value or that are rarel5
[

employ*

The miscellaneous minerals are described parJ J

with reference to their uses, e.jf., abrasives, buii

-

ing stones, cement materials, refractories; pa™

in accordance with their chemical classincatic >

e.g., carbonates, sulphates, silicates, borates, a

partly under common mineral names, e.ct.,
asnesto

j

mica, clays. This section is full of informati

though in an abbreviated form; it is fairly w

up-t^ate but, as would be expected, there m

inequality in treatment; the remarks under ou

ing etones and cement materials, for

not take one very far; lime is mentioned U“

fertilisers, but there seems to be no reference
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chemical lime- Flint ia almost passed by and it

is not indexed. Useful determinative tables come

at the end of the book, ^oss references have been

carefully made and the index is satisfactory, but

there are no references to original authorities.

Most of the illustrations are good and new.

(2) Any work from the pen of Dr. Grabau is

deserving of attention and this^ will doubtless be

true of we one now under consideration. In the

author’s own words, it is “ essentially a treatise on
applied stratigraphy.” The present volume treats

of the principles of salt deposition, as deduced from
the study of such deposits now forming or wUeh
have hut recently been formed. These principles

are to be applied in a second volume to the elucida-

tion of the older deposits. The term salt is used
with a very wide connotation. The composition of

natural saline waters is reviewed together with the
laws governing^ the deposition of salts in nature.
The investigations of Van’t Hoff, Walther and
others and the experiments of Usiglio are discussed.
Different tyj^ of deposit are examined—sea-
margin deposits, formations in lakes and cut-offs,

cyclic or wind-home salts, connate salts and those
derived from pre-formed r(«k bodies. A chapter
is devoted to the concentration of salts of different
kinds by the vital activities of animals and plants,
another to the deposits from mineral springs,
fumaroles, and circulating ground-waters. The
“meta salts,” that ia, those formed in situ by
metasomatic processes, are disposed of rather
briefly. The interesting and diflflcult subject of de-
formation in salt bodies has a chapter to itself.

As regards the principles of salt deposition, the
author rather frequently avoids giving a definite
lead, preferring to quote variant hypotheses and
leave the choice to the reader.
Though this is only the first instalment of a rather

ambitious scheme, and the final judgment upon it
must be deferred, it will be found a very handy
introduction to the study of salt deposits and the
distribution of the younger salt formations. The
numerous outline maps and references to literature
enhance its value in this respect.

J. Allen Howe.

Tmte de la Conservation et de l’Astelioration
BES Bois. By M. DE Keghel. Eneydoptdie
Indminelle Pp. Sffl. (Paris: J.—B. Balli'ere
et Fils. 1921.) Price 10 jrancs (bound 15 /r.).

There have been very few works attempting to
nandle this important subject as a whole, althou^
many papers or pamphlets have been written. InMe present case the author has condensed into 360

of a handbook an enormous amount of infor-
mation which could only be dealt with in many

rlPr divided under 18 headings or
historical and critical; and

ratlL ?
paragraph which states that a

Possihf
““Plete impregnation of wood is only

the application of a system in harmony
structure and

Chanto^^Tr ^®t® ,®abiectB are dealt with in
shortly goes into the cause of the

After
course it follows,

tissue and vascular

autbnr
chemical composition of wood, the

of
difficulties in the way

Poses J a
•’ “®’® .a® “ay oTOrcome. He pro-

tion ofa * longitudinal injec-

suthor’a ®v?^'^' Chapter IV deacribra the

of the it
provides for the immersion

h apuliol t?
“® under the same pressure as

*h« “‘her end is open
sphere. This ingenious arrangement is to

and fellinn of j
“ ®“ ‘h® selection

the rear„s giveffo/ihe Mof

wtk‘*
ammonia, etc., followed after

.Phonernate of

PPfiiiiil
historically, chemically,“L1?dustrially®"'Kfe”4
are explained and the author’s inmtigaS
are^’d^^aed.

“'““-““““““-phosphate solution

sn£r^f wi'j
® ^®''y- ’““8 ““® handling the

noi^Tf if from the industrialpoint of view It opens with about four pages onthe causes of destruction, and then goes ?n to

h^o"wF^ criticise many of the processes whichhave been proposed or used for preservation. ThisnaturaUy leads to the rational methods invented by

^tVnf
®''®“Phh“,'^ hy the longitudinal i?j^

tion of an aqueous solution of agar-agar, formalde-
“f. P“‘a%sium for “y

if
® ’“hich will deposit sulphate

° wi?u
® intended for paving

Whilst the author’s reasons for ffdopting such
processes appear to be sound and to be supportedby experimental data, it cannot be overlooked thathe strongly condemns creosote as a preservative,
making use of examples of inefficient applicationand arguing that its viscosity and other disabiUtiesmake it impossible to cause it to penetrate the
wood. He apparently ignores the fact that
sleepers, telegraph poles, piling, and many other
creosoted structural timbers have lasted much
beyond their economical or mechanical life. Large
fencing posts erected in 1854 are still sound His
comparative e.vperiments with beech sleepers
against white ant must be discounted. If the
amount of time and care given to his agar process
had been expended on the control sleepers which
were creosof^, they would not have suffered.

Cffiapler XV is upon the colouring of wood, either
to imitate others or to produce “fancy” effects
The author has given a great deal of thought to
this subject, and his reasons for failures and pro-
posals for obtaining successful results are supported
by experiments. He introduces the theory of
colloids to explain the unequal absorption of colour-
ing matters, and how wood may bo mordant^ to
render all its constituents of the opposite electric
sign to that of the colouring matter. He exJilainB
how, in any haphazard mixing of colouring matters,
the different viscosities of the constituents would
result in selective separation in the capillaries: but
he states that a complex of definite composition
more stable than either of the constituents, may be
formed by mixing certain positive or basic colours
with negative or acid colours.
There is a chapter on plywood, compressed wood

and bent wood, and finally, one on the installation
of plants suitable for carrying out the author’s
ideas.
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The diagrams and reproductions of actual plant
are badly printed; otherwise the perusal of the
bwk has been one of pleasure and instruction. It

is to be regretted that the author has said little or
nothing about the great plants of England and
America, or of the large amount of work of invest-

gation carried out by the American Wood Pre«
servers’ Association and others. This may be
accounted for by the fact that most of these plants
use the creosote process.

Hubert Fergusson.

Red Lead and How to Use it in Paint. By A. H.
Sabin. Third edition, rewritten and entaryed.

Pp. xi+139. (New York: J. Wiley and Sons,
Inc.; London: Chapman and Hall, Ltd. 1920.)

Price lls. 6d. net.

This work is mainly intended for the use of con-
structional engineers, architects, and others who
have to deal with the protection of iron from rust.

The author lays great stress upon the utility of red
lead for this purpose, and he rightly points out the

importance of the fineness of division of the red-lead

particles, so that a most homogeneous paint-coating
may be obtained. A great deal of importance is

attached to the amount of litharge present, and the
author advises the use of a pure red lead because
it is found that on keeping as a mixed paint the

litharge causes “ livering,” or if much be present
the paint may even set hard; in any case such
paints cannot be spread evenly. The exact reasons

why pure red lead (Pb,0,) should be superior to

other pigments as a protective coating for iron are

not made clear; the author, as stated, insists upon
its fineness, but does not say why any equally fine

inert pigment should not do as well. Although the

presence of much litharge is condemned, some may
be added, if desired, under special circumstances

to a 98 per cent, red lead paint. The reviewer is of

the opinion that insufficient importance has been
attached to the character of the oil binder used for

thinning (c/. Ingle and Woodmansey, J., 1919, IOIt)
;

but the mention of the sand blast as a means of

cleaning rusted surfaces either for painting or re-

painting is a welcome suggestion
;
it has been used

in America for some time, but does not seem to

have found sufficient application in Europe. The
book is embellished with numerous photographs of

bridges, steamers, etc., which seem to serve little

useful purpose, but as the volume is written in a

popular style, it is suitable for the people for whom
it is intended.

Harry Ingle.
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the relative value of the
PROTEINS IN NUTRITION.

most important results in this connexion were with
wheat gUadin; this is a complete protein^ but has

very little lysine. Adult rats were maintained for

long periods on this protein—as long as 600 days

—

but young rata, though they lived for long periods,

failed to grow. Tho authors therefore regarded
lysine as essential for growth. Later, they showed
that if they added lysine at definite intervals to
tho food containing gliadin as sole protein, growth
took place with the lysine, but not without it-

tissue from the units. Animals have been
j
Tho minimum amount of lysine necessary to^ pro;^

R. H. A. PLIMMER.

Complete hydrolysis of the protein to its con-

18 or 20 ammo-acids occurs during digcs-

'

in animals; the amino-acids circulate in the

md reach the various organs, which build
iinii’A Anim

, new tissue t

aintained on »
;

ntent a mktnre of pure ammo-acids in suitable
i

•Mortions. Biologically, the proteins must there-
i

re be regarded as mixtures of the various ammo-
|

ids digestion and absorption as a re-shufBing of
|

'

units The amino-acids are not convertible into :

le another, nor capable of being synthesised by I

le animal organism, with the exception of glycine,
|

hich under certain conditions, can be formed in
j

le body The different proteins have different :

impositions, thus, for example, ca^in contains

3 ^r cent, of glutamic acid and gliadin 40 per

int. Some proteins are complete, t.c., ooutaiu

11 the amino-acids, others are incomplete and lack

srtain units. It can thus hardly be expected that

roteins should have the same value in nutrition,

ome of the amino-acids may be indispensable,

thers not so essential. There are two main problems

0 study in nutrition : the formation of new tissue,

s in the growth of young animals, and the mainten-

nco of tissue, which undergoes so-called wear aod

ear in adult animals. The problem is ultimately

0 ^nd out the function of each amino-acid in

Towth and maintenance,

The effect of the absence of certain amino-aewij.

. The most certain way of studying the problem is

\o feed animals upon known mixtures of amino-

kids, but the practical difficulties are far too great,

fhe amino-acids are not easily prepared, and it is

Imost impossible to obtain sufficient of each of

hem to feed an animal, even a mouse, for any

mgth of time. Two other ways are possible :-^(a)

'o feed incomplete proteins and add the missing

nit or units; (b) to feed completely hydroly^
roteins, t.e., a mixture of amino-acida from wiuch

ne Or more units bave been removed by cbemical

leans.

The first experiment of this kind was made by

'^illcock and Hopkins in 1906. Zein was chosen

. incomplete protein and fed to mice : in one set

"one, in another set with the addition of 2 per

nt. of its amount of tryptophan. Failure occurred

both sets of animals, but not so rapidly in those

I zein and tryptophan. Young mice with sseiu

one died generally in 16 days; with zein and
^tophan in 30 days. Adult mice without ti^pto-

Un lived 27 days, with tryptophan 49 days. The
^vival period was thus appreciably lengthened
the presence of trvptopnan. The failure to

5 was most probably due to the absence

other units irom the zein. Ackroyd and
•pkina repeated the experiment in 1916 by
I second method of experimenting which offers

ter conditions. The animals were fed
mixture of the amino-acids from casein. This
kture does not contain tryptophan, since it is

poyed by acid hydrolysis. In the first period
fctophan was added; on the 12th day it was
“tted and introduced once more on the 36th day.

;

animals continu^ their growth during the first

>od, declined in weij^t during the second period,

grew again in the third period when the
tophan was present.
morne and Mendel in America have made
lemus experiments with various pure isolate*

of taown amino-aotd composition. Their

duce normal growth was found to be between 2 and
3 per cent, of the amount of protein in the diet.

The value of lysine for growth was shown in a

more practical way by Buckner, Nollau and Kastle.

They fed chickens on a poultry farm on diets of high

and low lysine content. Their fibres and photo-

graphs definitely showed more rapid growth on the

mixture of high lysine content.

The two other hexone bases—arginine and
histidine—are essential units of proteins. As shown
by Ackroyd and Hopkins, their removal from the

hydrolysed casein mixture leads to loss of weight

of the animals; if only one is absent from the

food the rate of growth is lessened, so that it appears

as if these two units were inter-related. The
structural formula of these compounds suggest a

possibility of the conversion of the one into the

other by tho wonderful mechanisms of the animal

b^y. These two units were found to give an in-

crease of allantoin in the urine of the animals; thus

we know that the purine ring can bo synthesised

from them. This synthesis by animals has long been

suspected, as young birds and animals produce

purines on a diet with an almost complete absence

of purine compounds.

It is more difficult to arrive at the function of

the amino-acids containing aromatic nuclei. Some
proteins lack tyrosine, but all contain phenyl-

alanine, which is very difficult to remove from a

mixture. Phenylalanine and tyrosine both give

rise to homogentisic acid in cases of alhaptonunaj’

phenylalanine may therefore be oxidisable to tyro-

sine in the body. The almost complete removal of

tyrosine from the mixture from casein made no

difference to the growth of rats, as shown by

! Totani. The amount of phenylalanine in the mix-

;
tiire was thus probably sufficient to supply the need

! for aromatic nuclei. According to Abderhalden,

I tyrosine cannot be dispensed with.

; Cystine is the only unit which contains the

' element sulphur, though another sulphur-oontain-

iug compound may be present in proteins. The

amount of cystine is not known except in a few

cases, but it is estimated from the sulphur content.

The need of cystine in the food has been shown most

conclusively by experiments with phaseolin, the

protein of the navy bean. Slow growth resul^

on a diet with the protein alone, but normal growth

followed the addition of 2 per cent, of its amount

of cystine. Very little sulphur is present in casein.

Osborne and Mendel found that less ca^in was r^

qiiir^ in a diet if it were augmented with ^stine

;

15 per cent, casein alone gave normal growth, but

9 per cent, if cystine were added.

It is not possible to test a protein without pro-

line but arachin with only 1*4 per cent, was tried

by Sure. This protein failed to give normal CTowth

even after the addition of extra pioUne, so that ite

deficiency must be caused by another misamg su!^

stance It is possible that proline and glutamic add

are related units in the molecules of the proteins.

An experiment has also been made to see u the

animal organism can introduce an amino group into

the molecule of nor-leucine and convert it into

lysine. Animals fed upon gliadin and nor-leucme

did not grow just as on gliadin alone. The gynthesia

is thus not possible.
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The whole group of simple raononamino-acids has
yet to be tested. They may not all be necessary,
in cases of diabetes several can give rise to glucose;
their function may be to supply energy through
their conversion into sugar. Isoleucine is absent
from gelatin, as recently shown by Bakin

; this may
be another reason for the failure of gelatin in
nutrition, which is usually attributed to the absence
of tyrosine, cystine and tryptophan.

Comparative nutritive value of proteins.

Few proteins show such marked dehciencies as
gelatin, gliadin and zein. The different amounts of

the units in complete proteins make little difference

to growth if the diet contain abundance of protein.

Growth is observed on the most varied proteins of

animal and plant origin; but if any restriction in

the amount of protein in the food be made, then
the growth is lessened or inhibited. Each complete
protein will thus have a definite minimum for

growth. Two per cent, lactalbumin gave mainten-
ance, 4'5 per cent, growth; 2 per cent, edestin
scarcely gave maintenance, 4'5 per cent, slight

growth
;
with other proteins 2 per cent, led to loss

of weight. With a protein content of 4'5 per cent,

the best growth was with lactalbumin, followed by
edestin; there was no growth with casein unless
supplemented with cystine, or with glycinin or
squash-seed globulin. An experiment showed that
a food with 9 per cent, of lactalbumin was equal to

one with 12 per cent, of casein or with 15 per cent,

of edestin.

The nutritive value of the proteins of legumes,
nuts, etc.

The legumes contain large amounts of protein,
and the chemical analysis of the proteins snows no
abnormality. The proteins of the pea have been
found inadequate by McCollum

;
it is probably due

to lack of cystine, for, as stated above, phaseoiin is

supplementM by cystine.

The soya-bean protein is of good quality for
normal growth, so also are the proteins of the pea-
nut. The latter are peculiar in their high lysine

content. The proteins of these foods require cook-
ing so as to make them capable of being digested

and assimilated.

The edestin of hemp-seed and cotton-seed is not
a perfect protein with its high arginine and
glutamic-acid content, but the foodstuff is largely

used in America as cattle food. Its poisonous con-
stituent can be removed by steaming or by the hot
method of oil extraction.

Nut proteins have a high value on account of the
high proportion of hexone bases which they con-
tain. Normal growth has been observed on coconut
press-cake, walnut, filbert, pine nut, and other nuts.

Experimental work has thus confirmed the assertion

of fruitarians of the high value of nuts in nutrition.

The nutritive value of the mixture of proteins in

cereals.

Though the gliadin group of proteins of cereals is

not adequate as source of protein in the food, it

does not follow that the mixture of proteins in the

grain is likewise insufilcient. Wheat and maize
glutenins as sole protein have been found satisfac-

tory for growth, and may compensate for the in-

efficiency of the gliadins. The whole grain contains

also small quantities of an albumin, globulins, and
proteose. Particular attention has been paid to

the nutritive value of cereals. The results are not
altogether consistent; the discrepancies seem to be

due to the different basal diets used by the various

investigatora. The results of McCollum and asso-

ciates are very contradictory; they believe the

l^adMuai^ depends on improper mineral supply.

Insufficiency of vitamin supply is a contributory

cause. Osborne and Handel tri^ not only the whole

grain, but also different commercial articles pro.
duoed by milling, such as wheat flour, bran, embryo"
Normal growth followed the use of whole grain aaj
very little difference was noticed among the various
grains.

In all cases animals kept for long periods
produced small or no litters of young; their health
had thus been impaired. This loss of reproduotiye
power has been observed by all workers if cereals
supply the sole protein.

\^eat embryo contains the albumin, and is full-

adequate
;
bran proteins are even of superior value

Wheat flour, pearl barley, and maize meal are not
adequate.
The milling process thus removes “good” pro.

tein. Wheat flour, etc., does not contain enough
total protein, but in the experiments the total vi-jg

made up by adding gluten. The endosperm of tie
grain will only furnish protein for maintenance.

Supplements to the proteins of cereals.

Neither men nor animals consume the whole
cereal, and as the endosperm does not supply

enough protein in quantity or quality, it must ie

supplemented. The protein ratio of lllO needs to

be increased up to 1|5. Animal proteins form the

best supplements. Lactalbumin was shown bv

Osborne and Mendel to be the best supplement, but

for some peculiar and unaccountable reason other

workers do not find this protein so good. Meat,

milk, eggs are almost equally efficient, but casein is

of less value. In the ease of maize meal and milk

at least an equal part of skim milk is needed; this

gives 30 per cent, of the mixture of proteins ns

derived from milk. Yeast protein and peanut flour

are good supplements. Cottonseed and pea are

inferior, whilst products like distillers’ grain or

vegetable albumin, which is derived from grain, are

of little value. The best supplementing proteins

are thus those containing the hexone bases, trypto-

phan, etc. which are low in amount in the cereals.

To produce normal or rapid growth it is possible

that it may be more economical to use “ good
”

proteins, which .are more expensive than “bad ’

proteins.

Quality of protein in milk production.

Diet plays a large part in milk production.

Quantity and quality of protein are the chief

factors. Since neither the animal body nor the

mammary gland can synthesise amino-acids, the food

must contain sufficient for the manufacture of

casein and lactalbumin. Hart and Humphrey have

paid some attention to this question. A high milk

.vield of 27 lb. requires a protein ration l:4 o;

1:6'7 13 necessary for 11 lb.; 1:8'5 is not economical

If the animal is not furnished with sufficient protein

it produces milk from its own tissues. Skim milk

has an efficiency of 65, against 25 of a mixture of

maize and alfalfa. Gluten feed (maize embr,yo) has

45, flax seed 61, casein 59, milk powder 60. •’

comparison of clover and alfalfa on the same ba&u

diet showed a superiority of alfalfa for high milk

production for 16 weeks. With another basal die

the reverse may be the case. The value will

on the proportions of the amino-acids in the food aM

their correspondence to the proportions in the mii

proteins. No guide is at present available fr»

the side of chemical analysis. Little is known o

the proteins of grasses and peen foods.

est approach to the proteins of cow’s mux a

the proteins contained in the milk of other
'

If the milk proteins of all animals are t

same in composition, the milk of one am

will he as good as that of another a**’® '

but if not, as is most likely, the best sou

is the animal’s own milk. Cannibajism has

proved to be the best method of feeding _
approach cannibalism in the nursing of the yo
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on mother’s milk. Milk contains ultimately the
proteins of the mammary gland.

Proteins and pellagra.

The primary cause of the disease pellagra appears
to be quality of protein, but at the same time in-
sufficiency of protein together with improper salt

supply may play a part.

Pellagra was not recorded in Europe before the
introduction of maize into Spain by Columbus.
The disease spread to France, Lombardy and east^
wards, wherever maize was extensively used for
food. Roussel (1866) cured it by good food, and
advanced cases have been successfully treated by a
generous diet (Lorentz, 1914; Willets, 1915). Gold-
berger cured and prevented the seasonal appear-
ance of pellagra in lunatic asylums by increasing the
meat and milk in the diet, which had previously
been very deficient in this respect. Goldberger pro-
duced the disease experimentally in a squad of
volunteers hy a diet consisting of vegetable pro-
tein, mainly wheat, maize and rice. On a vegetable
diet principally of maize. Chick and Hume pro-
duced symptoms in monkeys very like the symptoms
of pellagra in man, and a cure was effected in one
ease by a diet containing better proteins.
Wilson, of Cairo, who investigated the outbreaks

of pellagra in Artnenian refugee camps at Port
Said, found the diet was inadequate in energy
supply and protein supply (vegetable). Thomas
(1909) test^ the comparative values of proteins for
man, and found that meat was three times as good
as maize. Wilson, calculating from Thomas’
figures, determined that the refugees had a casein
equivalent of 22 gm. per day. On improving to a
casein equivalent of 41 gm. per day no more cases
of pellagra occurred. Shortage of protein and
quality of protein are thus at the root of the trouble.
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IRISH PEAT."

The Peat Inquiry Cqmmittee was established to
inquire into and consider tho experience already
gamed in Ireland in respect of the winning, pre-
paration, and use of peat for fuel and for other
purpose

;
to suggest what means shall be taken to

under which in the most
avourably situated localities it can bo profitably

regard to the

in this Journal (c/. J., 1920,

it is -I’nna
the investigations of the Committee

dUed nt +lf“*
that i^ir-dried peat is to be pro-

matic
of 300 to 500 tons per day, auto-

Wnn ^•‘® Wielandt, Baumann,versson Jacobson, or Moore type will have to be

wilninff tu””® machines instead of hand-

redune,f’+™°
number of men required will be

*ome?awd ®J!®;f®“i'th, although ^e number of

« Possible T'
'’® “’ightly increased. It

^ith npa+^^
® longer season could be worked

»orkin? th?™ ‘r ‘I-® “len

yeather l
P^teuted from the

cheap electric

®

undertaken, as

cat nelt drV ’*® ai’nilable. Sfachinc-

« C regularly than sUne-cut peat,

horn its
recovers more rapidly

Its effect, this results in quicker drying and

'H V*S,ef Peat ia bekil : Bepcit

area™of pea‘ per unit

used- and^thf
wen hand^etn^ are

Stion ‘® 8>'®“ter economy in

sbne-ciit P®^* shrinks more than

and^eL^ ?
resulting increase in density,

calorificTalue ®<W“*

value may be reduced &“} to 31

hrSing doln"of+h^^“®’’ "®'i®®''
P®®*’ “"'‘“S t**®

Iinlfnr^a- * ?
*'^® original structure, has a more

13 better able to stand handling in transport Peat-

^g ™1hsr
'®^ ^''“‘® 4”h"of a d«p

wld^lWs i^rtt,"’®''?
“?*/®™ "loterial is obtaineiC

raisino
’™P®.r*®o* for gas-producing or steam-

vie dW ®°® oore of bog willyieiQ 6DU0 tons of air-dned peat (25 ner cent

ilivoTve tbf ^®ct® 4a would

irum Tn
38 acres per

' k
oiohe provision for about lOO years,

ot SOM •?p®r?,®
;®9®ire .some 3800 acres of boiacres of land, allowing 1000 acres for the

Tnir
P®“‘-™ochines, transport and stack-

nef;
100,000 tons of air-dried

? mill f
® distance not exceeding, say,

130 *ioft^®®’
"®®'^ require approximate^

400 women and children for a seasonextending from February to the end of September.

1 k
of the year only about 35 men

'"tk ^ ^^uired for transport.
The Committee recommended that the State

purchase a large bog of at least 10,000 acres, and
provide four electrically-operated peat machines of
the automatic dredger, macerator and transporter
type, tcigether with appliances for collecting, stack-
ing and loading, and narrow-gauge tracks with
electric locomotives and wagons. It also advised
the erection of an electric power-station of at least^ kw. using peat fuel and supplying power for
the machines and transport. It was recommended
that the bog be prepared by main drainage, by local
drainage for peat-winning and local drainage for
agriculture, and also that the necessary housing be
provided for the employees, and office and labora-
tory accommodation be found. The Fuel Research
Hoard intimated its willingness to direct the work
of an experimental peat-station in Ireland and
whilst not committing itself to any definite policy’
suggested as a broad programme tho purchase by
the Government of a suitable bog area, the estab-
lishment on that area of an agricultural colony
under the control and management of the Irish
Department of Agriculture, the establishment of
an experimental station on the bog area under the
control of a deputy director to be appointed by the
Fuel Research Board, and the appointment of an
Irish Advisory Committee in connexion with the
station. The Board’s contribution to such an
establishment would be limited to buildings and
machinery (£34,000), plus £6000 for contingencies,
plus running expenses for 4 years (say £14,000).
making a total of £54,000.
An agricultural sub-committee appointed by the

Department of Agriculture and Technical Instruc-
tion for Ireland reported that an agricultural
colony is not, and cannot be, complementary to a
scheme for the mechanical winning of peat fuel,
and that the reclamation of virgin bog would not
he remunerative under the most favonrabld con-
ditions, although the reclamation of cut-away hog
might be remunerative provided (o) that the cut-
away bog afforded facilities for drainage, (6) that
a sufficient depth of peat were left by those in
charge of the peat-fuel winning opierations, and
(c) that either the stratum underlying the peat
residue consisted of suitable mineral matter, such
as marl, limestone, gravel or clay with an admixture
of sand, or that one or more of these materials were
present in close proximity to the cut-away hog.

A 3
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The sub-committee was also very sceptumi as to the

cost of the bog, the cost of housing the labour, cost

of live-stock, implements, and incidental expendi-

ture on roads, fences, etc.

Prof. Pierce Purcell has been appointed Peat
Investigation Officer to the Fuel Research Board,

and further inquiries and research are proceeding.

SOCIETY OF CHEMICAL INDUSTRY.

ANNUAL MEETING, 1921.

SULPHURIC ACID IN CANADA.
Those who follow the development of Canadian

chemical industry, and in particular those who are

attending the Annual Meeting in Montreal, will

be interested in the following short historjr of the
manufacture of sulphuric acid in the Dominion.
Following the discovery of petroleum in the

Ontario peninsula in 1868, plants were erected at

Hamilton, Woodstock, London, and Petrolea,

Ontario, and realising the economy of producing

the acid in close proximity to the oil refineries the

Canadian Chemical Manufacturing Co. built

the first sulphuric-acid works at London. The
plant was initially quite a small one, compared with

such plants to-day, and consisted of one sulphur

burner of the Blair type, two lead chambers, and a

concentrating system of lead pans with about

twenty glass bottles which were termed retorts.

The point of desired concentration was determined

by the app^ranoe of white fumes over the surface

of the acid, or by observing the clarification

produced after adding a pinch of sawdust. Under
this treatment the acid first became black, but on
attaining a specific gravity of 1'825 it became trans-

parent. This was inde^ a crude and inexact

method, but it accorded with the practice of that

time. Sicilian sulphur was the raw material

employed and the amount of acid produced was
from 50 to 60 tons per month. When manufactur-
ing first began the water necessary for the reaction

was placed in the bottom of the chambers, and this

method was followed for several months before the

idea of supplying it as injected steam was intro-

duced. As might be expected this was followed by
a much larger yield of acid. Not long after, pyrites

was used instead of sulphur. The plant was
destroyed by lightning a few years later, and when
rebuilt on a larger scale the burners were converted

to the sulphur type. In 1887 the factory was
burned down, and rebuilt with three lead chambers,

each 120x20x18 ft., which were not housed in

buildings as their predecessors were. The retort

system of concentration, in which breaks were
frequent, was superseded and improved by the use

of the Faure and Kessler type, and production was
increased to about 10 tons per day. The factory

was dismantled and removed in 1904.

'Die second Canadian plant was built in 1870 by
an English syndicate which purchased land at

Petrolea and London, Ont., sank oil wells, and
erected at London an oil-refinery and sulphuric-

acid Vorks known as the Ontario Chemical Works.
The plant consisted of two small chambers with

^ass-retort concentration and produced from 35 to

40 tons per month ;
it was absorbed by the company

mentioned above, and in 1888 was dismantled.

In the early ’seventies, when pyrites was discovered

within about four miles of Brockville,Ont.,theBrock-
vilIe Chemical Co. erected a plant of four chambers,
but before actual manufacturing began the build-

ings were blown down by an unpreo^ented wind.

After being rebuilt the plant worked successfully

for a few years, but its career came to an abrupt

end owing to the, K'rites deposits becomiag

exhausted.
The Nichols Chemical Co. built a large plant at

Capleton, Quebec, about the year 1887, and in I895

the Victoria Chemical Co. established a plant at

Victoria, British Columbia, which is still in exist,

enee, and produces acid of 60° B. In 1901 the

Dominion Iron and Steel Co., then known as the Do.

minion Coal Co., started a small plant at Sydney,

Nova Scotia, which was replaced by a larger one

in 1911. In 1906 the chamber system of the Nichols

Chemical Co. at Capleton, Que„ was replaced hy the

contact system. Other contact plants were estah

lifihed by the same company at Sulphide, Ont,,

in 1907 and at Barnet, British Columbia, in 1909.

These are the only contact plants in operation in

Canada at the present time. In 1911 the Graselli

Chemical Co. erected a chamber plant at Hamilton,

Ont., which concentrates the acid to 66° B. hy the

cascade system. In 1912 the Algoma Steel Corpora,

tion, of Sault St. Marie, Ont., erected a Faulding

high-chamber plant to manufacture sufficient adJ

to sulphate the ammonia in its coke-oven gas.

This plant is also still operating Other add

plants of more recent date include that of the Con-

solidated Mining and Smelting Co., at Trail,

British Columbia, built in 1916, and during the war

the Aetna Chemical Co. erected a chamber plant at

Drummondville, Quo., which may be dismantled.

The Chemical Products, Ltd., has a plant at Tren-

ton Ont. which was taken over from the British

Chemical ’Co. after the war and now specialises in

the production of acid phosphate.

NEWS FROM THE SECTIONS.

SHAWINIGAN FALLS.

On May 25 Dr. G. 8. Whitby, assistant professor

uf chemistrv, McGill University, gave^ an address

on Rubber to the members of this Section.

At the outset the lecturer drew attention to the

rapid growth of the rubber-plantation industry

during the decode 1909-19, the total

raw rubber having increased about sixfold, and tMt

nf plantation rubber from approximately 3000 to

300,000 tons per annum. Methods of preparing

plantation rubber were outlined. Special attet-

tion was drawn to the important “

vulcanisation of the small amount—about a per

cent, in all—of non-caoutchouc substances

in the raw rubber, the influence of the resm beW

particularly marked when the rubber

pounded with litharge. Reference was niauetoth

investigations now being conducted at .

University on the chemical nature of the ruDon

“ resins.” , „„

With the aid of lantern slides, the processes e®

ployed in the making-up and vulcanisation

rubber articles were outlined. The influence or

chief compounding ingredients was ’ W
growing importance of organic accelerators

vulcanisation being emphasised. Data

showing that such accelerators may 0°*

crease the speed of vulcanisation, but “at

may also confer improved physical Proper «

the vulcanisates; and further, that

accelerators may exercise favourable
j

different directions, e.ff., one may ’“.P.-j-

tenacity whilst another improves .u

Mention was made of the work of Wie^and

influence of inorganic compounding
The uniqueness of the mechanical

ijoj

vulcanised rubber was brought out by consme j

of the stress-strain curve, of the ®agnitu(i
^

character of hysteresis and elastic after-chP
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rubber, and of the relation hetireen thermal and

tensile effects. Experiments illustrating these

effects were shown.

LONDON.

At the meeting held on June 6, Mr. J. L. Baker
presiding, a paper entitled “

Industrial Re-
spirators,” by Dr. L. Levy and D. W. West, was

read by the former,

A respirator consists essentially of two parts : a
face-piece and an absorption apparatus. The face-

piece may consist only of a mouthpiece and nose-

clip, but this form causes much discomfort and
affords no protection to the eyes. The second and
more recent form is . a complete mask of rubber
fabric with eyepieces of “ Triplex "

glass so
arranged that the incoming air passes over the
inner surface of the glass, thus preventing dimming
by moisture from the breath. This form requires
neither the use of a mouthpiece nor of a nose-clip,
and may be worn for a much longer period than
the former t^e. The purifying canister is of the
form used in the email military box-form re-
spirators, and the substances employed for absorp-
tion should have a high capacity and rate of r^
activity for the gases to be removed from the in-
spired air. The absorbents used vary according to
the toxic substance to be dealt with; crystallised
copper sulphate, highly activated charcoal, and a
mixture of alkali and charcoal powder are used
respectively, for ammonia, hydrocarbon and other
neutral gases, and acid gases. A satisfactory
means of removing smoke and solid particles is a
mask of fine felt fitted with an efficient non-return
valve for the egress of the expired air. No
absortent for carbon monoxide is known which is
suitable for use in a respirator, and, therefore,
the catalytic oxidation of this gas by oxides is em-
ployed. But this method has certain disadvan-
tages, e-P., the harmful effect of moisture upon the
catalyst (which may be overcome by a preliminary
passage of the gases through calcium chloride) the
absorjrtion of a portion of the atmospheric oxygen
to oxidise the carbon monoxide, and the absence of
any indication of failure in the respirator. The
ast-named def«t may be remedied by using an
upper layer of iodine pentoxide and sulphuric acidamen when any carbon monoxide unoxidised bv

t
liberates free iodine vapour

that acts upon the throat of the wearer and thus
indicates the breakdown of the purifying medium.

iliffor i"
'Jdt^draining the efficiency of

different forms of respirator were described.

finU
™ * pup®"' on “ TheS of India,” which

In tn J
the war had become nearly extinct owing

0 the dumping of German-made material upon the

""/‘IS this source of

taSl^ *^0 native industry resusci-

littlo
of the work is done by hand—the

kind
'"“^ooty that 18 employed is of a primitive

"Oated m ^y ^ ‘O- square, are

i"nK*^aiirth P®J oent. of gold by hanimer-
are further hammered out to a

tlien
inches. The resulting rods are

each
P ®‘^.f'i''ough a series of draw-plates until

to tnnn
oonverted into a fine wire some 2000

leathTJ*'! In"®!. polishing on a pad of

by oassinff kft
**** flattened into ribbon

a helix nn
rollers, and is then wound into

around Ju" " rotating needle, or wound spirally

duced threads. Spangles are pro-

the rings *j® lengthwise and beating

A method d
with a special kind of hammer,

lilyer K ‘'H®
author for plating the fine

bath TOs doL®k ® gold-cyanide

stages in
jiscnbed, and lantern slides of various

sawnles of vk
??*“iifacture as well aa numerous

the different products were exhibited.

meetings of other societies.

the physical society.
At the meeting held on June 10, Sir Ernest

^nfstudv oft’b®^
on “The Stability of Atoms.”

1 jI®
study of the scattering due to a oarticles has

WsitiveWr'^ condsS^of a mtnu?:

of of
^ tofronnded by a number

verifiofi-
^ “egatively-charged electrons. A direct

represent hvfl‘”' f^’'
‘“"' ^*'‘® ’”‘®’®®t charge is

atomic or ordinal number of theatom) to an accuracy of about 1 per cent has

coMcr^silre"
9*'®‘i«'i®h forthe elements

nfThf’at ’t
pistinum. The atomic radiusof the atom of a heavy clement such as uranium

rerrir
^2) IS of the order 10 ' cm., and the

esll
"’‘oioc I'aflins is 7x10'” cm.; in thecare of lighter elements, such as helium, the nuclearradius IS about 3x10 ” cm. The onfy promLw

nr,^oLd‘*‘‘'^
whereby a permanent eifed; may be

atomic structure of an clement

swVt?"
that afforded by the impact of

swiftly moving a particles with the atomic nucleus •

^"J'anent effect upon the atomic structure is tobe anticipated from effects produced in the rings
of negatively-charged electrons. The great
stability of the atomic structure arises from the
minute dimensions of the nucleus, and the manner
in which the nucleus is guarded by the rings of
dectrons. It 13

, however, possible by the bombard-
ment of swiftly moving a particles to effect an
occasional collision of the particle with the atomic
nucleus of an element, more especially a gas, andm this m.anner, the lecturer has shown thafrin the
bombardment of nitrogen, hydrogen is apparently
eject^ from the nucleus. The nature of the ejected
particle is ascertained from its range of ejection.
Recently the method has been extended to the
heavier elements .such as aluminium, and the sur-
prising result has been obtained that in such
cases and also in the case of nitrogen, par-
ticles are ejected having a range greater than
SU cm., the range of ejection of the hydrogen
particle being 28 cm. The possibility of the
ejected particles being due to contamination
with hydrogen is definitely ruled out by
the method of experiment. Thus the possi-
bility of attacking the nucleus has been advanced a
stage, and the lecturer concluded by remarking that
the recent work of Shimizu has shown that the
nucleus would be very readily disintegrated, with
the liberation of prodigious atomic energy,
provided the a particle were able to approach suffi-
ciently near the atomic nucleus.

THE ROYAL INSTITUTION.
Sir J . J. Thomson delivered the Friday Evening

Discourse on June 17 on “Chemical Combination
and the Structure of the Molecule.” After a brief
review of the electron theory, the lecturer outlined
his theory of atomic structure. In this it is
assumed that the force between the central posi-
tively charged nucleus of the atom and the electrons
is not in accordance with the inverse square law,
but assumes a series of periodic attractive and re^
pulsive values as the distance apart increases.
Eight is then the greatest number of electrons that
can be in stable equilibrium without reproducing
electronic distributions characteristic of atoms con-
taining fewer electrons, a result in accordance with
the Periodic Law. It was pointed out that the
periodicity of atomic sizes as deduced from this
theory was in accord with the results of the experi-
ments of Bragg but differed somewhat from the
periodicity as exhibited in Lothar Meyer’s table.
The theory indicates the possibility of the formation
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of compounds of the inert gases. Chemical com-

bination between two atoms is supposed to occur as

the result of the coalescence of the cellular struc-

tures of electrons and positive nucleus constituting

the atoms. This coalescence may he effected in

more than one way. A ready explanation is thus

afforded of the existence of, e.g., a combination of

carbon and oxygen both as car^n monoxide and

as the radicle=CO. The arrangement of eight

electrons at the corners of a cube with a positively

charged nucleus at the centre constitutes an e^en-

tially stable system. Such cubes can be combined

geometrically in a variety of ways of which two

were instanced by the lecturer. In the first, the

cubes are combined so as to have a face in common,
and in the second a side is common to them.

Analysis shows that the second is the more stable

arrangement, and in this manner is explained the

existence of the very extensive series of carbon

chain compounds of the generic formula (CH,) n,

compounds of this type being known up to the value

n=60. The series formed by cubical structures

having a face in common is a very restricted one

and is known only up to C,H.. The benzene ring

contains thirty electrons, each carbon atom contain-

ing four and each hydrogen atom one. To con-

stitute such a ring from six cubical structures of

eight electrons requires eighteen electrons to be

held in common. Clearly this can be effected by

constituting the structure of six cubes having

alternately a face and a side respectively in com-

mon. Such a mode of constitution affor^ an ex-

planation of the existence of alternate single and

double bonds between successive carbon atoms in

the benzene-ring structure. In this connexion it

was pointed out that theory led to the con-

clusion that the equilibrium figure of eight

electrons about a central positive nucleus was not

a cube but what might be termed a “ twisted

cube ” formed by twisting one face through half a

right angle relative to the opposite and parallel

face about an axis perpendicular to the faces. A
symmetrical benzene-ring structure would result

from the coalescence of trwngular faces of six such

twisted cubes, whereby the economy of eighteen

electrons in the structure would be effected in a

uniform manner.
i c

At the conclusion of the lecture, the Uuke ot

Northumberland, president of the Institution, pre-

sented on behalf of the members a gold loving cup

to Sir James and Lady Dewar on the occasion of

their golden wedding.

THE ROYAL SOCIETY.

At the meeting held on June 16, a paper entitled

“ The Ratio of the Specific Heats of Air and ot

Carbon Dioxide,” by Prof. J. B- Partington, was

communicated by Dr. J. A. Harker.

The ratio of the specific heats, 7 =c,/c, ,
was de-

termini by the method of adiabatic expansion.

The gas was contained in a 120-litre vessel, and the

temperature-change immediately after expansion

followed by a platinum thermometer, with compen-

sating leads of wire 0 001 mm. diameter, the resist-

ance of which was observed by an Einthoven string

galvanometer of O'Ol seconds period. The fund^

mental temperature measurements were made with

a mezeury thermometer. The ^results were calcu-

lated by the characteristic equation of D. Berthelot,

so that deviations from the ideal gaseous state were

allowed for. The final results, which are believed

to be accurate to 1 part in 10(X)^ are
: y for air at

17° O.=l'4034; y for carbon dioxide at 17° C.=

l'J022. From these numbers the specific heats of

the gases were calculated by Berthelrt’s equation,

with the following results: c, for air at 17° C.=
0'2387 cal.; c, for carbon dioxide at 17° C.=0’1998
cal. All the values ^er to atmospheric pressure.

* [June SO, 1921

SOCIETY OF GLASS TECHNOLOGY.
The last meeting of the session 1920-21 was heU

in the University of Sheffield on June 15
,

m
Mm-ria W. Travers presiding. Dr. P. (j, jj'

Boswell, professor of geology in the Dniversitv
of

Liverpool, was elected the first honorary membot
of the Society.

A discussion was then held on “ Oil-firing in

Glass Industry.” The president showed by meajj
of thermochemical calculations that toe fogj

efficiency of a furnace in which the oil was burnal
with air at the ordinary temperature, and that ot

a furnace in which coal was first gasified by air with
only little steam, the gas being burned with air

at the ordinary temperature, were practically

identical. That non-regenerative glass tanks firaj

with oil were preferred to those fired hy gas was
probably due to the fact that small gas-fired tanki

were inefficient. In oil-firing practically the whole

of the air could be preheated, but in gas-firing only

the secondary air could be preheated, so that a n-
generative oil-fired furnace was more efficient than

a furnace in which the secondary air was pre-

heated. Other conditions being equal, the ratio of

the efficiency of the oil and gasified-coal systenn

was as 1'37 to 1. Neglecting other factors, th»

results might be summed up as follows:—
Net Coet in Efficiency

calorific London * of Eelative

value. pet ton. combUBtion. cost,
•

Oa .. .. 30,500 .. 3058. .. 1-37 .. !£{)

Coal . . . . 7,420 . . 458. . . 1 . . 1

Mr. J. Connolly remarked that he had run an

oil glass-furnace for four years, which had worfcd

with fewer breakdowns and stoppages than aay

other method. At the end of that period, however,

the price of oil was raised and its use was

abandoned. The adaptability of oil to glass work

had been demonstrated and was past argument, but

he did not think they would get a higher efficiency

with oil than with coal so long as there was a great

difference in price.

Mr. J. II. Steele thought that oil had not been

given a fair chance in the glass industry; his ex-

perience of it was very satisfactory. It was

unusual, however, to find a glass furnace properly

adapted to oil-consumption. He had known tetter

results to be obtained from the use of crude oil or

creosote than from fine petroleum of high calorific

value, a fact which indicated that the furnaces in

use were not satisfactory.

Mr. F. G. Clark spoke of the use of “glory holes

fired by oil. The best results were obtained fro®

crude creosote oil, partially heated, and comp

air at about 15 to 20 lb. per eq. in. In m
8-ounce bottleo on a 7i hour shift some 3'92 gate

of oil were used, at a cost of 4s. 3d. per shift,
^

two chairs were working at one “ glory hole,’ the

cost was about 23. 2d. per shift. Gas did not jiew

the temperature desired, and creosote oil ^ve

»

fuller and “ fatter ” flame than petroleum. Conse-

quently the neck of the bottle was heated up mom

uniformly and the product had a better “
,

Mr. G. Lawton described a simple oil-burner tns

had yielded good results. In orie power-station on

ton of oil was apparently equivalent to about 1

ton-s of coal.
. ,

Mr. J. Venn Stevens pointed out the advantas

of oil-fuel for glass furnaces. It was clean in te ,

flame came into direct contact with the 8^®*
„

out producing any discoloration or detenora

and a uniform temperature could be D'mi'itaineU'
,,

Mr. A. Bayliss remarked that the
“

had in the stoke-hole 350 men when fired with

but only M with oil-fuel. With solid fue
^

efficiency might range from 60—65 per cent.,

with oil-fuel it might be as high as 86 per

axidition, ignition and extinction

taneous. The freedom from sulphur m tne s
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formed by combustion was an important point for

glass workers.

Mr. W. H. Casmoy referred to the very great
potentialities of oil when mixed with inferior quali-

ties of solid fuel. In one case, by taking 3 tons of
coke breeze (at 12s. 6d. per ton. calorific value
10.000 B.Th.U.) and one ton of oil-fuel, a fuel of
12.000 B.Th.U. was obtained costing 37s. 4d. per
ton, capable of giving an evaporation of 530 lb. per
Is., or nearly 2000 lb. more evaporation per ton
than with coal at 40s. per ton.

Mr. W. J. Rees thought it was very neceasary to
obtain reliable data showing how efficient coal-firing
compared with efficient oil-firing.

Prof. W. E. S. Turner exhibited and explained
a diagram showing the proposed design of a com-
bustion.chamber for the oil-firing of a glass tank
furnace. He also read a communication from a
firm in which it was stated that there were very few
oil-fired pot furnaces in this country. The few
that had been tried had not been entirely successful
the chief trouble being tho cracking of pots. This
was due to excess of heat in one particular place on
the pot, causing unequal expansion. A method of
avoiding this was suggested.

BRITISH PHARMACEUTICAL CONFERENCE.

The fifty^ighth annual meeting of the British
Pharmaceutical Conference was held at Scarborough
from June 13 to June 16 inclusive, under the presi-
dency of Major E. Saville Peck, of Cambridge
In his presidential address Major Peck demon-

strated the need for higher education. Pharmacy
it it IS to progress, must move forward with the
advance of general education and of applied science
and if It IS to take up its position with other nro-
fessiona It must bring its final qualifications up to
IniTersity and Continental standards. He advo-
catrf the institution of a fellowship examination
iihich would entitle the holder to call himself a
0 mjcal analyst or clinical pharmacist, or registered
clinical assistant of the Pharmaceutical Society
and urged the inclusion of practical physiological
deniistry and bacteriology (including chemical
microTOpy) among the compulsory subjects In
British pharmacy to-day there is need of a closer
union of purpo^, counsel, and activity of all those

for a full realisation of the

Among the papers communicated to the Science

‘J
Determination of Form-

M Paraformaldehyde in Tablets,” in

C. M. Caines

J “ comparison of the

to a f
of Schiff’s reagent

with fw "a
“
‘fH®*

containing formaldehyde,

ml mi”'*
formaldehyde of known con-

autbnr.”- aPa®
l^oracy of the estimation by the

of mentber*^*^!!*®
influenced by the presence

loid8”Mr**w fitration of Certain Alka-

blue is *1
.’ Borman Evers showed that bromopheiiol

titration
suitable indicator to use in the

salts of on!
morphine, atropine, and the neutral

methyl I’of.fo'' ®“ noid salt of quinine,

ti™ofMn‘'‘ Profirable. A method for the titral

mination
?oniated quinine for the combined deter-

Mr A T
^S*“”*e and ammonia was described,

tatiye ® paper on “ The Quanti-

Broraide in
Minute Quantities of

ii>« Halos-pnc u “ Mixture of

method ^a® advocates the use of a

file methnrt li
* development of Denigfes’ process.

18 applicable when dealing with quanti-

admixturelfth bdid
^ alone or in

dues, or the ^a i® f fp.'rater resi-

organic substance.
*^® of sny

in^Bilm^c®u "J*"® ®oformination of Nitrates

that the British
t*.McLachlan showed

estimation of n the

:a

of alcohol. The authorPs^T t if a®^
® amount

estimating the amount pf
™®!''®‘f o.®® *>e ®sed for

salt excepting th™ in w hich
®

In a Lner of “ Ti "iv .
™0“’® present.

QuantUies f f?oformination of Small

Mr JT t ? '‘‘®a
G'yeerophosphates,”

chemtal -do fpr'
*'’® “" the bio-

method for thi estirtTon*^’
accurate

phosphoric acid and *
.J

®”®" quantities of

need of a inctbl f

^ on the analytical side to tho

P^plte ,
estimating small amounts of

Prosopt as inipuntieB in glyceroohns

bld“uDjn
® author’s method is a tintoltric one

bradd^nrn1tff”‘'®a“"a®^
f’® ®“*“"r obtained

to a staLal ammonium molybdateto a standard solution of phosphoric acid and
glycerophosphate under

Mr. E. C. Davies communicated details of a

1®'; Colchlcum by

a 1-f fpP f
Polchicme in a bulky form in

author’
“'“tion of sulphuric acid. The

Xdnm

^

bo summarised as follows;—
! tlwf u ,

'‘"g been exhausted with alcohol, and
! whb

recovered, the colchicine is taken upwith water shaken out with chloroform, again

Innpstffl’
hot vrater, precipitated as phospho-

tungst.ate, from which the colchicine is liberated

! bid,-
“1®“''“'’ “r by chloroform,

^
*il' J

“Ippl'ol; The special advantages of the
method described is that the alkaloid is obtained in
a greater ^gre of purity than by other processes.

""'1 >" their

1
Examination of Commercial Bismuth

Fhenaie, showed that some samples of the salt
conuiined little or no phenol. They suggested a
nietM_()f preparation yielding a product contain-
ing 14-|6 per cent, of phenol, this being the maxi-
"Uim content which it was found possible to obtain.

fhe following papers were also communicated to
the mating;— The Ether-solubility of Scammony
Resm

J
The Analysis of Theobromine Sodium

Salicylate “A Note on Liquefied Carbolic Acid
;“ Tho Quantitative Determination of Sodium

Arsenato”; “ Tho Assay of Atropine and Cocaine
in the B.P. Ointments”; “ The Approximate Esti-
mation of Commercial Cresol in Lysol”; “A Con-
tribution to the Study of Digitalis ”

;
“A Note on

the Official Method for tho Determination of Hydro-
cyanic Acid”; “The Nature and Composition of
Irish Moss Mucilage ”

;

“ The Action of Heat and
Moisture on the Activity of Ergot and Liquid
Extract of Ergot “ An Investigation of some of
the Factors which may determine the Keeping
Qualities of Infundibular Extract”; .“The
Volumetric Determination of Arsenic Acid and
Arsenates.” ,

At the closing session of the Conference, Prof.
H. G. Greenish, professor of pharmaceutics at the
Pharmaceutical piety’s School of Pharmacy, was
elected president of the Conference for the ensuing
year, and an invitation was accepted from the
Nottingham Pharmaceutical Association to hold the
annual meeting of the Conference at Nottingh.im
in 1922.
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PERSONAUA.

The TJnivereity of Wales is to confer the honorary

degree of Doctor of Science upon Sir J. J. Bobbie.

Dr. Eric K. Rideal has been appointed to the

Humphrey Owen Jones l^tureship in physical

chemistry at Cambridge University.

Prof. S. P. L. Sorensen of the Carlsberg Labora-

tory, Copenhagen, has been awarded the Leblanc

Medal of the Societe Chimique de France.

The degree of Doctor of Science of the University

of Manchester is to be conferred upon Messrs. F. W.
Atack, Colin Campbell, and R. G. Fargher.

Dr, W. J. Jones, senior lecturer in chemist^ in

the University of Manchester, haa_ been appointed

to the chair of chemistry in University College,

Cardiff.

Prof. J. von Braun, of Berlin, who was recently

appointed director of the Chemical Institute in

Frankfurt, has been called to the chair of chemistry

in the University of Vienna.

Dr C F Chandler, who was president of this

Society in 1899—1900, and Dr. William H. Nichols,

president in 1904—1905, have been elects honorary

members of the American Chemical Society.

Dr. E. W. Washhurn, head of the ceramic dopart-

i^t of the University of Illinois, has been

appointed editor of the Journal of the American

Ceramic Society in succession to Mr. H. F. Staley.

The Nichols Medal, which is presented annually

for the best original paper published in any of the

journals of the American Chemical Society, has hcen

awarded for 1920 to Dr. Gilbert N. Ijewis for the

paper on “ The Third Law of Therraod^vnamics and

the Entropy of Solutions and of Liquids,” by

himself and Mr. G. E. Gibson.

Dr. Robert Robinson has been appointed to

succeed Prof. J. C. Irvine as professor of chemistry

and director of the chemical research laboratory in

the University of St. Andrews. Dr. Robinson was

for several years professor of organic chemistry at

Liverpool University and in 1920 was appoint^

director of research to the British Dyestuffs

Corporation, Huddersfield.

We regret to record the death on June 21, at the

age of eighty, of Mr. David Brown, late senior

partner of J. F. Macfarlan and Co., manufacturing

chemists, Edinburgh, and an original member of

this Society.

The late Mr. William J. Chrystal, chemical

manufacturer, of Shawfield Works, Rutherglen, and

an original member of this Society, bequeathed

£10,000 each to the University and the Royal

Technical Allege, Glasgow.

The death is announced of Dr, F. P. Dewey, head

chemist of the Mint Bureau, Treasury Dept., Wash-

ington, D.C., who joined this Society in 1to9; also

of Ambrose Monel, at the age of 47, the inventor

of “Monel” metal. Monel was a graduate of

Colombia University and became the first president

of the International Nickel Co. in 1902, at the age

of twenty-nine.

Dr. Ludwig Knorr, professor of chemistir in the

University Jena, who died on June 4 in his 62nd

year, is perhaps brat known for his discovery of

smtipyriu and for bis researches in tbo ^yr&zole I

groupf bttt hie work on the constitution of jnor- /

phioe, OB new methods of syntbesmn^ amino-
j

alooiieii, quinoline and pyrrole, and his invratigs- i

tiona OB keto-enol equilibrium will long be remem-

bered as outstanding achievements in the sphere of I

organic cbemistr]^
'

NEWS AND NOTES.

UNITED STATES.

The Bureau of Miues Cryogenic Laboratory.—

y

new Cryogenic Laboratory of the U.S. Bureau

Mines was opened by Madame Curie on the occasi

Of her recent visit to Washington. The main wo

of the laboratory will be to obtain fundamenl

scientific data, especially such as will enable
t

Government plants to produce helium more e

ciently and at lower cost. Its second and subsidia

object is to provide facilities for a limited numi

of American scientiste who wish to carry out spec

low-temperature investigations, particularly alo

lines not covered by the work of the technical st

of the Bureau of Mines. The laboratory is direcl

by Dr. R. B. Moore, chief chemist to the Bureau

Mines.—(CTiem, and Met. Eng., May 26, 1921.)

Sugar Consumption in 1920.—^According te statist

published in the American Sugar Bulletin, the ei

sumption of refined sugar in the United States

1920 was 4,075,173 tons, as against 4,126,673

in 1919, the per capita consumption in the t

years being 86‘35 and 87*45 lb., respectively,

the total sugar consumed, the United States
j

dueed 144,000 t. cane, 900,000 t. beet, and 20,

t. of other sugars. A feature of the imports

the large supply obtained from Java and ot

countries that pay full tariff rates, rendered ne

sary by the heavy consumption of home-produ

sugar in the autumn of 1919 and the decrease

the Cuban crop of 1919-20. There was a decn

ot 268,106 t. in the exports (roughly 400,000

so that a larger amount became available for hi

consumption. Stocks in hand on January 1, 1(

were 1,093,545 t., the stocks of domestic cane;

beet, and imported sugar being 715,862 t. grei

than in 1919. This stock is about equal to the

crop of Cuban sugar still held in Cuba, am

therefore by no means excessive (c/. J ., 1921, 173

-{Ind., Tr. J., May 20, 1921.)

Cadmium in 1920.—Further progress is repoi

in the output of cadmium in the United Sta

the production in 1920, 129,283 lb. of metal, val

at $151,261, being nearly 30 per cent, greater t

in 1919, The production of cadmium snlpl

amounted to 32,133 lb., valued at $37,133,

against 31,197 Ib. in 1919. Since 1910 the Amen

production has steadily increased, and Germi

with a production of 85,395 lb. in 1919, now ti

second place. The metal has not been impo

into the United States since 1915, but al

40,000 Ib. was exported in 1918, chiefly to Fri

{cf. J:, 1920, 437 e). a comparatively new

for cadmium is in making small-arms ammumt

a cadmium band on the hard-jacketed cartr

ball takes the rifling with little wear on the M
and thus prolongs the life of the gun. Ele

plating with cadmium offers promise of expam

and as the metal is a better rust-preventive

nickel, it might replace nickel for this pm

were there less difference in price. It is siiggi

that as cadmium tarnishes more readily

nickel the latter metal might be deposited i

first coat of cadmium. A commercial procesi

electroplating iron and steel articles has

developed by the Udylite Process Co., Kok

Ind. The pigment industry offers a good pr»

tive held for the consumption of cadmium

pounds, chieBy cadmium yellows and “cfd®

litbopone.’'—(U.S. Geol. Surv., May 12, 1921.)

Bromine Production In 1928.—According to a P

minary report of the U.S. Geological
,

itput of bromine in 1920 was SlS'l long .

lined at $745,381, a decrease of 37 per cent >

lantity and nearly 40 per cent, m value comP*

ith 1919. The production, however, was gre“
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than in any year prior to 1918 {ef. J., 1921, 173 b).

The average price per lb. received by the producers

rose from 13 cents, in 1910 to $1.31 in 1916 and was

$4 cents, in 1920, which is more than three times

the average price in 1913.—(O^cial.)

FRANCE.

lodustria! Notes .—Chemical Industry .—Owing to

the continuance of the trade depression, more fac-

tories are closing down, the latest being those of

the Society Normande de Produits Chimiques. The
situation, however, is held to be merely temporary,

and preparations are being made for an economic
revival. Thus the Compagnie Nationale de
Matieres Colorantes et de Produits Chimiques is

organising the production of dyes at its factory at
Villero-Saint-Paul, north of Creil. The factory

covers an area of 111 acres, and is divided into
three groups; the first has been producing indigo
for some time

;
the second has just started to manu-

facture alizarin; and the third is preparing to
produce indanthrene. It is anticipated that the
output of these three products and their deriva-
tives will not only cover home requirements, but
leave a surplus for exportation; and it appears
that an outlet has dready been found in China.
More than 75 chemists are employed and, apart
from the existing works laboratories, a large central
research laboratory is to be established this year
The company has allocated 250,000 francs for the
furtherance of research in the chief technical
iniversities. The Claude synthetic-ammonia
process is likely to be established shortly in the
Landes district of south-west France, where
:oal, electric-power, and salt are available. It is
ntended to produce ammonium chloride for ferti-
ising purposes.

Metallurgy .—The export of ferrous scrap is now
tee and the 20 per cent, ad valorem duty has also
iMH abolished. Stocks of iron ores are oonsider-
ible, and in a few mining areas extraction has been
topped. Some producers still hold fairly large
lupplies of pig iron, but the stocks of others are
ntirely depleted. The price of hmmatite pig iron
las b^n fixed at 450 fr. per metric ton as from
iune 1, which represents a reduction of 85 fr. on
he price at April 1 last. Production of steel has
een reduced and stocks, especially of heavy steel,
lo not find a ready market.
Coal.—Gr^t activity prevails at the chief mining

entres, as demand is reviving owing to depletion of
to^3 wnsequent on the continued export of coal
“ .,Thu8 the stocks of the East, State,
nd Norte railways are 50 per cent, lower than in

j nni „ .

“"nes devastated during the war pro-

tarch^^^’^^^
t. in April or 27,750 t. more than in

Power and Transport .—The Senate has approved

m mnn*® f®*' ^^e production of

cm’ f®"'
navigable over a dis-

DDlied
enabling irrigation to be

sS.d® I"
of.,494,000 acres. The cost is

Eveniio +
million fr., and the annual

Eienue te accrue to the State at 300 million fr.

Algeria is to be extended

avinifo
present year in order to open up the

T7
areas that have been discovered in

ti

million fr. will be spent

neg
^^^J^struction and on repairing existing

‘f
Practically all

iced nn + 1,

®??ort^ from Madagascar are pro-

'ast onlw
of St. Marie, off the north-east

I th’o TV,
^ 49 to 15 metric tons being grownthe mainland The exports, mainly directed to

were 143 t. in 1918 and 499 t, in 1919; the

18
*o °"'y 20 althoigh 87 t.

e IflpW^ Deoember, 1920. The outlook for

ip *0 ^ Sood.-(U.S. Com.Apr. 23. Map 7, 1921.)

The Graphite Situation in Madagascar.—According
Jiublished by the Madagasca? Ser*

gateaf intein*'’®
of graphite in Mada-

4000-5000 metric tons

whfch 4449T®
the year amounted to 14,919 t., of

irSttff eT?* England, 2127 t. to the

to ^npp E®'g‘n“. and the remainder

about
nf ’rere

sS nine-tenths of which con-

Thrpp ”
*

pne-tenth of amorphous carbon,

i Led
the fiake graphite in stock aver!

I beintr to
f.arhon, the tendency now

' and
® qnality averaging 90 per cent,and above owing to the small demand. About 20

LmrhaV^
production is treated mechanically,
9 a<iuipped with drying

tJW
®®,P™'‘nf'ng niachinery {cf. J., 1921 110 n).—(Ud. of Trade J., May 26, 1921.)

SOUTH AFRICA.
Eucalyptus Bark as a Cork Substitute.—A correspon-

dent writing ID the South African Journal of
Industries of March-April, 1921, draws attention tothe value of the thick bark of the gum tree (Euca-
lyptus sideroxylon) as an insulating medium for
refrigeration plants. A test carried out by Messrs.
Sykes and Co., Ltd., of Johannesburg showed that
the insulating property of eucalyptus bark, when
kept dry, was about equal to that of granulated
cork, the actual figure obtained being 1-32 B.Th.U.

difference in temperature
per 24 hrs., using insulation 6 in. thick. As the
bark is at present a waste product, the suggested
new use should be worth consideration,

AUSTRALU,

T
l”4n5trial Notes,—The Hoskins Iron and Steel Co,,

Ltd., which owns large iron and steel works at
Lithgow N.S.W., has purchased 380 acres of land
at Port Kembla, near Wollongong, N.S.W., as a
site for additional steel works. The estimated ex-
penditure IS approximately £2,000,000, and it is
intended to purchase as much as possible of the
plant and equipment in the United Kingdom.
Mr. A. Gibson, who is now exploring Papua (New

Guinea), has applied to the Australian Government
ter a concession to exploit the nipa palm in the Fly
River District. He guarantees a production of 500
tons of paper pulp per week and 3 million galls, of
motor spirit per annum, and is reported to be
willing to expend £300,000 on the erection of a
plant and to employ 60 whites and 1500 natives—
(Official.)

JAPAN.
Tbe Dye and Colour Industry The trade de-

pression has affected the Japanese dye industry so
adversely that at the beginning of this year only the
larger and well-established factories remained in
operation, and even these are now in a difficult posi-
tion owing to growing German competition both
abroad and at home. Nevertheless considerable pro-
gress has been made in the production of the
chemicals required in dyemaking. Caustic soda and
alkali of good quality are produced in fair amounts

;

acetic acid, acetone, nitric acid, ammonia, and
glycerin arc being made; nitrogen fixation and the
production of soda ash have yet to be undertaken.
The expectation of the ad valorem duty (35 per
cent.) on all imported dyes was the cause of an ab-
normal increase in imports during 1920, so that the
market became overstocked. The proposal to amal-
gamate the dye factories met with opposition and
was not consummated. It is reported that the
Japanese Government intends to stimulate dye-pro-
duction by assisting the Japan D^e Manufacturing
Co., which was floated at the beginning of the war.
The progress made by the Japanese dye industry is
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shown by the following statistics of imports in 1913
and 1919:

—

1013. 1010.
lb. lb.

Indigo, natural 27,650 1,030,312
Indigo, lynthetic 2,203,000 .. 521,310
Logwood extract 003,024 .. 1,840,605
Alizarin 212,001 .. —
Aniline 0,810,013 . . 4,304,880
Coal-tar dyes, other . . — . . 114,985
Ultramarine blue 824,030 . . 183,000
Pru&sian blue 87,002 . .

—
Cobalt oxide 40,439 .. 114,414

Liquid gold, silver and platinum.. 59,897 .. 2,138

Of a total import of 13,737,545 lb. of dyes in 1913,
over 80 per cent, came from Germany, but in 1919,
out of a total of 5,943,371 lb., the United States
supplied 83 per cent.

;
in 1920, the origin of the

4,479,863 lb. of coal-tar dyes imported was as fol-

lows :—United States 67, Germany 17, United
Kingdom 6, and Fance 4 per cent. During 19M
Japan exported 5,595,140 lb. of coal-tar dyes, but
it is not known whether they were made in the
country or transhipped (cf. J., 1921, 32 k).

—

{U.S.
Com. Bep., Apr. 30, 1921.)

GENERAL.

A New Colour Index.—The last edition of “ Farh-
stofftabellen ” by Dr. Gustav Schultz, published in

1914, has become out of date owing to the great
changes in the colour industry brought about by
tbe war, and for some time past those interested in

the production and application of dyes have felt the
need of a new book dealing concisely with the

constitution and properties of the whole range of

colouring jnatters. The Council of the Society of

Dyers and Colourists has, therefore, now decided to

publish a Colour Index to supply this want, and Dr.
F. M. Rowe has been appointed to edit it.

In order to ensure accuracy and to include the maxi-
mum amount of available information, the Society

of Dyers and Colourists has invited colour manufac-
turers throughout the world to co-operate in this

publication by supplying the trade names, constitu-

tion, and properties of all known dyes of technical

importance, and the proofs of the book will be
checked by an expert revising committee represent-

ing every section of colour production and use. All

references to patent and scientific literature will be
brought up to date and checked in order to elimi-

nate the errors which are to be found in previous

reference books of this type. The Colour Index will

be published in twelve parts, and every effort will

be made to issue the first part within six months.

The Coal-tar Colour Induitry in Italy,—^Wben the
manufacture of coal-tar colours in Italy was started

in 1915, considerable difficulties were encountered
owing to the lack of technical experience and the

need for economising fuel and employing Italian

raw materials as far as possible. Production com-
menced with the colours most in request and which
could be manufactured most easily, viz., Sulphur,
Azo, and triphenylmethane dyes. These three
groups constitute roughly 60-70 per cent, of the
Italian consumption, which prior to the war
amounted to 6500 metric tons per annum (Sulphur
dyes 1500 t., Azo dyes 3000 t.). The present out-

put of 1300-1400 t. of Sulphur dyes and 2500 t. of

Azo dyes is not so inadequate as has been affirmed.

The criticism that fast cotton colours and vat dyes,

like indigo and indanthrene, are not produced is

held to be unwarranted, as the demand is too small.

However, it has been announced that these colours

are now to be manufactured by the Italica and
Bonelli companies. At present the industry is pass-

ing through a crisis which, apart from the general
trade situation, is accentuate by the total lack of

protective duties and by the fact that German
reparation colours (cf. J., 1920, 438k) are being sold
in Italy at prices lower than those of similar goods

imported privately from Germany. If
obstacles were removed the Italian dyestuff

i

dustry would make much greater proerRs,
'

(6iom. Chim. Ind. ed App., Apr., 1921.)

The Camphor Indnolry.—The Japanese
monopoly and the remarkable growth of celluwJ
manufacture in Japan, together with the correlaw
d^rease in the exportable surplus of camphor b^
stimulated the search for new sources of suppfy
for sutetitutes in the manufacture of celluloid
There is little chance of an increased supply fj™
Japan as the hope of obtaining the product by djj
tilling the leaves has been disappoint^, jy
although the camphor from the young trees is said
to ho unsatisfactory, the maintenance of

tlie

Japanese output implies the cutting of trees less

than 35 years old, whereas the' highest yield is tot
obtained until the trees are 60 years old. American
buyers are looking to China for new supplies

as
there is an immense number of camphor trees in
the Shan States of South-West Yunnan. In PuMen
the remaining trees are more or less inaccessible

but experimental production from wild and planiei
trees is being carried out in the island of Hainan
A Chinese authority has suggested that a foreigii

syndicate should start operations in South Hainan
and South Kiangsi, and extend them later to K»ci.
chow, Kwangtung, and Kwangpi. In the UniW
States, where camphor production began in 1904

the Celluloid Co. now has 30(X) acres planted at

Satsuma, the Arlington Co. 12,000 acres at Waller,

and planting has also been carried out in Texas and

in the San Joaquin Valley, California; the yield

approximates 120 to 150 lb. of camphor per Mre,

As the Philippines offer prospects of successful cuHi-

vation, an American company has acquired there

the control of a large area of suitable land. The

camphor tree has been grown more or less success-

fully in Madagascar, the Canary Islands, Buenos

Ayres, and Algeria, but it is to be feared that the

true species Cinnamomum eamphora is sometimes

confused with the less camphornceous C. glanduli-

ferum. Within the British Empire, in addition to

the Federated Malay States, Ceylon, and Mauritius,

the species grows well in Burma, the Nilgiris, Dchre

Dun, at Atnani in Tanganyika, and in Queensland;

experiments in South Africa suggest that the tree

might be orofitably cultivated in some of the

warmer and moister parts of the Union. It is clear

that the camnhor tree can be grown successfully

within the British Empire, and if care be taken to

secure the true species, the small but constant yield

of camphor obtained by distilling the leaves would

be amply remunerative, even at prices beloiv those

now obtaining.

Hitherto synthetic camphor has been unable to

compete with the natural product. The so-called

“artificial camphor” differs widely from the true

camphor and consists of pinene hydrochloride, pre-

pared by treating turpentine oil with dry hydrogen

chloride, hut true synthetic camphor is made oy

oxidising horneol or isoborneol prepared fro®

pinene hydrochloride or hydrobromide. The sj®'

thetic product closely resembles true camphor, but

is usually optically inactive and often contain*

small amounts of horneol and other substances. As

camphor can be manufactured in Formosa at a."

export price of 6d. per lb., this constitutes the li®

to the cost of its production elsewhere. It is stet

that 36 gallons of turpentine is required
^

of camphor, and this, with turpentine at 46s. F
cwt., implies a cost of about Is. 4d. per la-

camphor for turpentine alone. Efforts ,

made to obtain supplies within the British "“P,

by cultivating the tree in suitable areas an
j

manufacturing the synthetic product in t”® ^’'oqi

Kingdom (cf. J., 19^0, 76, 149, 185, 236, 306 .

379, 381 B,
XVIII, 4).

1921, 148 r).—(Imp. Inst-
Bull-
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A New Pr»««« tot Cold Valcinbalion ol Rubber.

Bruni has devised a new procesa for the cold
ynlcanisation of rubber which is ba^ upon
formation in the nas^nt state of thiocarbanilide.

or other substituted thio-ureas, within the mass of

the rubber by the interaction of carbon bisulphide

on aniline in presence of zinc oxide or other metallic

oxides.—(G- Chim. Ind. ed App., May, 1921.)

Synthetic Nitrogenous Fertilisers in Germany The
recent addition of 700 million marks to the capital-

isation of the chief German dye companies (c/. J.,

1921, 17du) promises well for the future of the
nitrogen-fixation industry, since all the associated

firms have expressed their intention to allocate a
considerable proportion of the new capital to the
development of the nitrogen works. Prior to the
war the annual production of nitrogen was about
100.000 metric tons, derived from gas and coke-
oven installations; to-day these undertakings
supply only a small proportion of the total output
(gas works about 5 per cent.). In a recent review
of the subject, Dr. Bueb, managing director of the
Nitrogen Syndicate, .stated that the annual pro-
duction of cyanamide was limited to about 100,000
tons (fixed nitrogen) that the maximum annual
output capacity of the synthetic ammonia plants
was at present about 300,000 t., and that of the
gas and coke-oven plants about 100,000 t. • total
500,0(W t. of fixed nitrogen. The days of tiie use
of CJhile saltpetre in German agriculture are clearly
numbered. Whereas in 1913, 770,000 t. was im-
ported, the imports in 1920 were at the rate of only
40.000 t. per annum (Jan.—Oct. 31,284 t.). This
reduced importation meant a clear saving to the
German people of over 2000 million marks at the
current rate of exchange. It is worthy of note
that agriculturists have at last become convinced
that sulphate of ammonia is the equal of Chilean
nitrate in fertilising value. A good deal of am-
monium nitrate is now being usS, the difficulties
due to its hygroscopic nature having been over-
come; but the future seems to lie with synthetic
urea, on account of its very high nitrogen content.
Its harralessness when applied too heavily, and its
good keeping qualities; large-scale experiments
with it are now being conducted in Bavaria, and
^sults should be available by the end of the year.
Hopes are entertained that heavy dressings of i

nitrogenous fertilisers will help to revive the fallen
I

sugar-beet industry and bring new life to the :

pastures. Prof. Neubauer, of Bonn, has shown the
j

remarkable value of such heavy applications :

’

within 4 weeks 65 per cent, of the nitrogen applied
was converted into vegetable albumin, and if such

®^n be achieved on the large scale a pasture

Vfl
™ support twice as much livestock as

oituerto. In order to promote intensive cultiva-
tion with nitrogenous fertilisers, the Nitrogen
syndicate has formed a subsidiary company with a
capital of 500 million mk. to advance loans to con-
sumers. Dr. Bueb is not in favour of utilising
water-power in the nitrogen industry, except in a
ew of the cyanamide works, as the supply is small
uud far too fiuctuating.

The Vegetable Oil Industry In Argcnlina.—The pro-

mpt oil in Argentina is sufficient to

tnra
f®$d’*'em6nt8 of domestic paint manufac-

rhiaf
* neighbouring countries, but the

the
countries usuaUy prefer to import

hnw.»„»
extraction in their own mills. Now,

Cana /’ company, the Cia. Sud Ameri-

SosL;?»v “ erecting an oil mill near

inv nioni
stated, will be the largest grind-

aad world. Castor oil for industrial

titles produced in appreciable quan-

unlv msjio colewortL^and maize oils are

seed oil wtf
arjall amounts. iTie supply of ootton-

ef the BTiotlr*
u produced on a small scale by most

ting plants, will probably be augmented

ally
*®rritory

; a new mill eapeci-

buflt ^7r
' ™ttonseed-oil production is being

g^wing^u*?^!!
““<1 groun/nut oils are botf

& 4a‘Sbi;s “oV^erb.;
but

in the province of La RiW
ve^v raofd ®"P i® likely to

SovaMo jiyilraulic presses are usuaUy

be^ine or
®

•
’ extraction withengine or tnchlorethylene is used in a few ulanta-
‘*‘® to b^goou. Com. Sep., Mar. 21, 1921.)

Cinchona Cultivation in the Philippine Islands —
of Setnee kil ?® P^^'PPino Bureau

' ^f® b®®®®®
I® I'Hiinn and Mindanao

judgineXom^lv,^'^''^*®'^
for cinchona cultivation,

plaftatiollo
obtained with a small

Bureau of
®“Pervision of thenureau oi forestry. The climatic and general

’r’'®re 90 per cent, and

Droduce'd''^'tr/®tP®.o^‘'®
*'’® '™rld’s output areproduced.—((7.6. Com. Bep., May 18, 1921.)

The Italian Mineral Industry.—Italy requires
y from 10 to 11 million tols of^ coal

^OOn^t J’"*, ®‘®®? **1® armistice only about^.UOO t. has been imported, largely owing to de-

Pi®®*
Britain . Little can he^pccted from the real deposits at Heraclea in Asia

control not only on account of poUtical unrest and
lack of transport facilities, but because of the
inferior quality of the coal. It appears that Italy
will have to depend on imported fuel for some time
to come, as the development of hydro-electric power
on a large scale is impossible because of the great
cost of erecting power stations and transmission
lines. Italy jiroduces a negligible amount of
mineral Oil, and tho lignite is of poor quality,
although it can be used to a limited extent when
briquetted with powdered coal. Sufficient iron ore

in the island of Elba and at Cogne in the
\ al d Aosta to supply the existing blast furnaces,
but the production of pig iron by no means meets
the demand; m 1919, 239,710 metric tons of pig
iron was produced .ind 223,811 t. imported. An
extension of electric smelting to other ores is
feasible, and this w'ould help to free the metal-
lurgical industries from dependence upon imported
fuel. Italy is a very important producer of
mercury (r/. J., 1920, 204 e), especially since the
session of the Idrian mines; certain financial
interests have considered the formation of a
syndicate to sell the output of the Italian and
Spanish mines, thereby ensuring control of the
European market. For some time past the Italian
sulphur industry has been declining from its former
leading position, mainly through competition from
the United States, labour difficulties, high costs of
production, and inability to improve the output
owing to the excessive subdivision of the mines into
small holdings. Italy is still the leading producer
of pumice, which is obtained chiefly from the
volcanic island of Lipari, and nearly all of which
is exported to the United States. A large pro-
portion of the output of talc is exported, but of
late both production and exports have fallen off.
The output of zinc ore, which prior to the war
exceeded 150,000 metric tons yearly and was nearly
.ill exported, has fallen off by over 50 per cent,
since 1914. Production of zinc metal is very small
—1282 t. in 1919—and imports amount to less than
20,(XK) t. The output of lead ore has declined
steadily from 44,654 t. in 1913 to 32,130 t. in 1919,
and that of lead metal from 21,674 t. to 16,530 t.

There are five producing copper mines, which in
1919 supplied 16,653 t. of ore, compared with
83,302 t. in 1918 and 89,487 t. in 1913; 1243 t. of
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metal was produced and 79,425 t. imported. The
following table-shows that production of aluminium

has been stea^ly increasing but is still insufiScient

to supply the entire home demand :

—

Production. Imports. Production. Imports.

Me^ctoDs. Metric tons.

1913 .. 874 .. 483 1 917 .. 1,740 .. 8,996

1914 .. 937 .. 312 1918 1,715 .. 5,008

1915 .. 904 .. 1,665 1 019 1,673 .. 1,602

1916 .. 1,126 .. 2,132 ..

The demand for asphalt or asphalt products is

not lar^e and the home production, largely concen-

trated In Sicily, almost satisfies requirements.

Provisional figures for 1920 of the mineral pro-

duction in Italy, including the new provinces of

Trentino and Venezia Guilia, are as follows:

—

Metric tons.

Iron ore and ferro*maDganese . . 423,300

Mangwese ore . . . 29,140

Copper ore 6,360
TjuuI ore . . . . . . 36,325

Zinc ore . . • . 98,090
Silver . . . . . . 500
AntUnony . . . . 125

Ir<m and copper pyrites 322,450

Mercury . . . . . . . . . . 1,325

Fnel
1,662.430

Anthracite 28,600

Coal (triasalc) 120.716

Bituminous shale . . . . . . 22 000

8bale (ichthyc^tic) 495

Sulphur, raw and ground . . 293,000

Petroleum . . . . . . . . 4,750

Asphalt and Utominoos rock . . . . 108,600
BftiiTitA

, , . . 87,960

Graphite 4,190

—{U.8. Com. Bep., Mar. 2, 14, 1921.)

LEGAL INTELLIGENCE.

Alleged Intbingemekt or Gesman Sulphue-Black

Dtb Patent. A.-O. fxlr Anilin Fabrikation in

Berlin v. iecinstein, Ltd.

With reference to the above case, of which a short

report appeared in our last issue (p. 220 r), a corre-

spondent writes that the decision that the use of

sodium dinitrophenolate with sodium sulphide and

sulphur is a different process from the nse of di-

nitrophenol with sodium sulphide and sulphur will

appear surprising to chemists, but the Court was

obviously and, in his opinion, rightly impressed by
the evidence that the plaintiffs—the patent^S;—in

their own manufacture used sodium dinitro-

phenolate and kept it as “ a factory secret of con-

siderable importance.” Two passages from the

judgment are worthy of reproduction:—
“ The plaintiffs themselves from the first manu-

factured their dye by using the sodium salt and

not the dinitrophenol ;
the manufacture started

soon after the date of the patent (1900), but when
precisely does not appear. We regard this fact as

one of very great importance. Dr. Liebmann, who

was one of the principal witnesses for the plaintiffs,

says that in 1913 he was for the first time told that

the black dyes in question could be made from

sodium dinitropl»nolate,_ and that the plaintiffs

were in tact making their dye in this way. (See

evidence given in camera, page 67, question 2807

and following). He obviously regarded this as a

matter of considerable importance, and as one

which the plaintiffs would desire to keep to them-

selves.”

Further:— . • u .
“ We come the more readily to the conclusion that

the plaintiffs and their advi^rs did not know that

i); was possible to obtain their dye by the suhstitu-

tkm of the sodium dinitrophenolate for dinitro-

phenol because, if they did know it, it is difficult

to understand why such possibility WM not pointed

out in the specific^^on. We think it is clear on

the evidence that for commercial purposes the sub.

stitntion in question was economically an advan.
tage and accordingly, by omitting to mention

it

they wercj on the assumption that they knew the

facts, laying the patent open to attack on the
ground that the patentees had not informed the

public of the best way known to them of putting

the invention in practice.”

It is important to understand that this is not

a decision that when the use of an acid is patented

working with the salt is not an infringement.

Another point of first-rate importance for chemical

patentees is the distinction drawn by the Court

between this case and the Half-Watt Lamp case

The British Thomson-Houston Oo., Ltd., ti. Corona

Lamp Works, Ltd. (c/. J., 1918, 117 e).

“ The remaining objection to the patent is that

of insufficiency of description. Practically
it

resolves itself into this, that the patentes leave

undefined the limits within which variation o!

proportions is permissible. The answer to this

objection, we think, is this, that the proportions

are not an essential part of the description. The

patentee gives an example, by following which the

result can be obtained. The possibility of varying

the proportions without effecting the result is

merely mentioned as one of the points in which the

patented process differs from Cassella’s. Under

such circumstances we s^ no objection in point of

law to a specification which, while giving a definite

prescription, leaves the proportions which a

particular operator may employ to his own dis-

cretion, informed possibly by actual experiment,

TlTie case here is not like that of the British

Thomson-Houston Company, Ltd. v. Corona Lamp

Works, Ltd. (Reports of Patent Cases, 37, p. 227),

recently before this Court; there the larger

diameter of the filament was of the essence of the

invention and, this being so, -it was held that the

specification was insufficient because the patentee

did not state what he regarded as a large diameter,

i
For these reasons we agree with Mr. Justio

i Sargant that the objections to the validity of the

j

patent fail.”

This part of the judgment, our correspondenf

thinks, will make it a much-quoted case.

PARLIAMENTARY NEWS.

HOUSE OF COMMONS.
British Dyestuffs Corporation, Ltd.

Answering Sir W. Barton, Sir R. Horne saif

that the Government holding in the British Dye-

stuffs Corporation consisted of 850,000 £1
ordinary and 850,000 £1 preferred shares, hoti

fully paid
;

at current market quotations, tM®

shares would he worth about £580,000, but in vi^

of the present trade depression this figure

no adequate indication of the ultimate value of

investment. Recent changes in organisation

cated that whilst substantial progress

made, the board was not entirely satisfied witn tw

position. The Government directors were m
accord with their colleagues as to the necessity

^
taking every possible measure to secure

efficiency in the conduct of the undertaking,

steps had been taken to that end.—(June 9.)

Lead Paints.

Mr. Hannon asked if the recent

he OfiBco of Works had shown that leadless pa
^

vere neither as economical in use nor as dura

ead paints, and whether any report had bwn P

pared by H.M. Office of .Works on the reW

jconomic value of lead paints and leadl^ P

[n reply, Lieut.-Col. Sir J. Gilmour stated
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the experience of the Office of Works with leadlees

paints was being carefully reviewed for the in-

formatioh of the Home Office and in connexion with
the general question of the prohibition of the use

of lead paints which was to be discussed at the
International Labour Conference in October.

—

(June 13.)

Dyestuffs Development Committee.

Oapt. Elliott asked the President of the Board
of Trade whether an application had been received
from the British Association of Chemists, as repre-
senting technical chemists engaged in the industries
making and using dyestuffs, for representation on '

the Development Committee to be set up under the I

Dyestuffs (Import) Regulation Act, 1920. In reply,
j

Mr. Baldwin said that the application had been re^ '

ceived, and although the object was to secure a fully I

representative committee this did not imply the :

appointment of a representative of each individual i

association. Satisfactory progress had been made
in the constitution of the committee and an
announcement would be made at an early date.
(June 20.)

Imports from European Countries.

Replying to Capt. Coote, Mr. Baldwin stated that
the imports of pig iron and steel from Europe into
the United Kingdom during 1920 were valued at
£11,853,528 and included Pig iron, 177,202 tons-
ingots, not special steel, 7427 t.; blooms, billets|
slabs, steel, not special steel, 54,480 t.; special
steels, 310 t.

j
the total imports of all descriptions

of iron and steel and manufactures thereof were
467,432 t., worth £11,853,528; and the total value
of all imports, except food and drink, into the
United Kingdom from Germany was £28,819,000.
In an answer to Sir W. Barton, Sir P. Lloyd-

Greame.said the imports from Germany during the
period January—March, 1921, included the follow-
ing items;—Finished coal-tar dyes, other than
alizarin and synthetic indigo, £472,104; crude zinc,
£338,925; wire, other than uninsulated electric and
fencing wire, £156,278; machines and machinery,
not apecihed, £129,588.—(June 20, 21.)

The British Cellulose Co.

Lord H. Cavendish-Bentinck asked the Chan-
cellor of the Exchequer whether he was aware that
the British Cellulose Co. had stated in its prospectus
that the company's plant was capable of turning
out a large quantity of artificial silk, althou^ at
the time of issue of the prospectus the promoters of
the company had not discovered the process of
making an artificial silk which would dye; and if

the Government was responsible for the issue of this
prospectus. In reply, Mr. Young said that the
Chancellor of the ^chequer was advised that tho
silk produced by the company had always been
capable of taking dyes The Government was not
responsible for the issue of the prospectus, but
merely approved the reference in it to the Govern-
ment’s acceptance of preference shares.—(June 21.)

S.H. Factory Gretna.
1

Sir L. Worthington-Evans, in reply to Major W.
Murray, stated that the Government had decided
™ dispose of the factory at Gretna.—(June 21.)

Duty on Spirits.

Mr. Young, replying to Major Kelley, said that
an amendment was moved to the Finance Bill last
year to tho effect that spirite used in the manu-
jactnre of perfumes and similar substances should
™ treaW similarly to spirits used in medicinal
preparations or for scientific purposes. The amend-

S-i withdrawn and he saw no reason to
modify the decision then taken.—(June 21.)

REPORTS.

Mines and QuASEms: General Eepoet with

STx’ Td InspeJitor™
^ ‘ Statistics. Dp. 27

Ssd. 0^^^- 1921-

under tbi!’
p’' f a'?!''®®

0P«rated in 1920 was 2851

495 re/ ““pared with 2843 and

toLTre dl
^q’ year. In addition,«ere Here 5479 quarries at work (5135 in 1919)

^Ti/ quarries,’or ^ more than in 1919. The total number of

was 1,337,297, of which 93-3 per cent, was em-

1
compared withl£70,0o0 and 93 8 per cent, in the preceding

death-rate under the

and “ “gainst 1229
“PPended tablesummarises the output of minerals from all sources

in the United Kingdom during 1920;

Summary o/ output of minerals from mines
quarries and brine wells.

'

Alum shale

Arsenic ..

ArsenidJ pyrites
Barium compounds
Bauxite .

.

Bogore ..

Chalk .

.

Chert, flint,

Chromite of4fOQ
Clays* and shale
Coal
Copper ore and copper
Fluor spar
Gold ore,,

Gravel and sand
Gypsum
Igneous ixx^ .

.

Iron ore
Iron pyrlt«»
Lead ore . . .

.

Lignite .

.

Idmestone (other than
Manganese ore .

.

Natural gas (cb. it.)

Odire, umber, Ac.
Oil shale

Bock salt

Salt from brine .

.

Sandstone
Slate .

.

Soapstone
Sulphate of stiootia

Tin ore (dressed)

XoDs^ten ores .

.

Uranium ore ,,

Zinc ore

precipitate

ehaik)

Tons.

1919.

5,53ft

1,997

1.17S
64,160
11,020

2,179
8,747,165

84,803
1,100

11,030,418

229,582,081
275

54,683
1

2,757,052
286,978

5,620,691

32,707,476

6,659
35,399

150
11,227,817

12,875

(95,000)
14,957

2,842,582
108,033

2,050,287
2,183,816

215,269
361

4,183

4,858
94
60

5,064

Total 284,600,799

* Including china day, china stone and mica clay.

Tons.
1920.

4,848

2,527
75

60,087
9,221

8,045
2,629,406

50,082
150

7,765,965

229,779,517

372
36,860

2,048,427

220,003
4,387,703

12,254,395

7,336
13.868

9,537,405

12,078
(90,000)
10,547

2,763,875
90,938

1,8X7,142
1,699,853
164,093

688
1,872
6,156
166

275,384,528

Report on the Commeecial and Industrul Situa-
TioN OF Sweden at the end of 1920. By H.
Kbkshaw, Commercial Secretary to H.il.
Legation, Stockholm. Pp. 40. Department of
Overseas Trade. London: H.M. Stationery
Office. 1921. Price Is.

Among the many difficulties with which Swedish
industries had to contend during 1920 were severe
competition from Germany, high cost of production
partly due to the high price of coal, high wages, the
48-hour week, and strikes. Increas^ protection
was solicited by the iron and steel, glass, and certain
other industries, but the Government authorities
decided against any general rise in customs duties
and import prohibitions, although these were
recommended for adoption in certain isolated cases.
The timber industry was prosperous, and the year
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was a very profitable one for paper and pulp manu-
facturers, the exports comprising 585,000 tons, dry

weight, of bleached and unbleached sulphite pulp

(561,325 t. in 1919); 141,000 t. of bleached and un-

bleached sulphate pulp (119,074 t.)
;
and 281,965 t.

of mechanical pulp, wet and dry (207,712 t.). By
the end of the year large stocks had accumulated,

the European demand had fallen off but that from

the UniM' States had increased, and generally,

prospects were uncertain. Output in the iron and

steel industry was considerably below the average

of the previous ten years owing, it is suggested, to

labour troubles, but the export trade was good.

At the date of the report the industry was in a

difficult position and clamouring for protection.

Exports of iron ore amounted to 3,736,000 metric

tons, compared with 2,419,0(X) t. in 1919 and

6,440,000 t. in 1913 (a record year). The Lap-
land ore, unlike the ore in Central Sweden, is

high in phosphorus, but the supply is practically

inexhaustible; it is exported chiefly to Germany.
Conditions in the chemical industry were fairly

good until the summer, and then became steadily

worse; glass manufacture is being hit by Belgian

competition, but production in the match industry

is gradually returning to the pre-war level. A law

has been pas^ prohibiting the use of yellow plms-

phorus in the manufacture of matches. The high

price of coal has led to serious consideration of the

country’s water-power resources, the estimated

supply of water power during about nine months

in the year being 6,750,000 h.-p. The total produc-

tion of electric energy at the State power-stations in

1920 was 740 million kw.-hrs., compared with 685

millions in 1919. Rapid progress has been made
in the electrochemical industry, which now exports

considerable quantities of calcium carbidefnitrolim,

chlorates, perchlorates, sodium sulphate, chloride

of lime, and electrometallurgical products such as

iron and steel, ferrosilicon, ferromanganese, zinc

and lead.

The import and export returns for 1920 include

the following items ;
—

Imports.

all kinds

Hides and skioB, undressed

IQneral oils

Coaltar
YegeUble oils and fats

Oilcake .

.

Vegetable tanning materials, extracts

Zinc white, llthopone, barj tes (white)

Salt, domestic
Sodium snlphate and blsnlphate

Soda and s^nm bicarbonate .

Chile saltiwtre

^citun nitrate

F^phates, (TUde

Sta^Wt salts

P^tes
Coal
Coke
Briquettes

Iron and steel

Copper, crude

Exports

Inc.

1920.

Metric tons.

60,425

11,912
189.730
11,367
17,690
27,555
64.356

3,589
6,311

26,843
50,337
18,783

23,048,584
22,302
112,853
49,508

114,600
2,806,303
358,259
16,973

212,878
18,178

or dec. over
1919.

Per cent.

+ 540-3
- 1-7

+ 16-7

+ 18-5

~ 57-4

+ 561
- 6-2

- 72 3
+102-7
+ 87-4

+273-6
+ 32-1
- 0-7

+3013
+ 62-8
- 60-4

+ 60-7

+ 45-5

+ 28-4

+ 2-5

+ 71-3

+ 24-2

Pulp, wood
Mechanical, wet
Metdianlcal, dry
Sulphite celhdose, bleached .

.

Sulphite oellulose, unbleached, wet .

.

SuqM^ ceBolose, nnblead^, dry .

.

Salptiate cellulose

Cardboard, paper, etc

Cement
Soperpboiphaiea
IteUiws, wooden
Iron and steel (indnd. manufactures).

.

214,210
57,755
44,162

40,733
511,859
140,548
284,999
68,191
42,376
36,450

222,678

+ 34-9

+ 140
+ 64-1

+ 61-1

- 1-9

+ 18-0

+ 15-7

+ 83-2
+279-7
+ 28-2

+ 8-7

The- writer of the report draws attention to the

great loss incurred by Britwh manufacturers iu

/carrying on their Swedish business through agencies

established in etheuii^caudinaTian countries.

COMPANY NEWS.

BRUNNER, MOND AND CO., LTD.

In his speech to the annual general meeting
held at Liverpool on June 15, Mr. Roscoe Brun^f
(chairman of directors) said that the new compam
—Synthetic Ammonia and Nitrates, Ltd.—baj
erected at the works of Castner Kellner a semi-largj

scale plant of the Haber type, but with improre,

ments, and this had been running for some weeks
producing about 1 ton of ammonia per day, soon to

be increased to 2 tons. The plant, which was the

most complicated the company had erected, was
designed and started with exceptionally fc»

troubles, and the experience gained would render

much easier the designing and operating of the

large plant to be erected at Billin^iam. The

technical results obtained confirmed the expwtation

that with any reasonable cost of construction and

any probable selling price, the business would be a

profitable one.

Referring to the present industrial depression,

Mr. Roscoe Brunner said that trade had suffered the

severest slump it had ever known and that re-

covery must necessarily be slow. The wealth

destroyed in the war could only be replaced by hard

work and saving, and to save the people must he

able to buy in greater quantities at a lesser cost.

Costs must be reduced by lowering wages, since in

the cost of production of every article wages is by

far the largest item, averaging at least 70 per cent.

The reductions in wages had not gone nearly fat

enough. Salaries, too, must be r^uced, and the

Government must lead the way in economising;

every Government service which is not of vital

necessity must he scrapped. When the new capital

was issued in April, it was intended to continue the

erection of the Wallerscote Works and the Synthetic

Ammonia Works at Billingham, but owing to the

incidence of the coal strike and the uncertainty of

the immediate future, the company’s building pro-

gramme had been postponed in its entirety.

The gross trading profit for the year ended

March 31 last was £493,165, after deducting depre-

ciation, compared with £826,(KX) in the previous

year, but investment revenue increased from

£460,000 to £655,479, and the net profit was

£936,000, as against £1,126,000. The decrease in

the total dividend on the ordinary shares from 11.

to 8 per cent, is partly due to the increased capital-

isation and partly to the severe depression which

set iu last November.

ZINC CORPORATION, LTD.

The annual general meeting, held in London on

Juno 15, was addressed by Mr. F. A. Govett, chair-

man and managing director.
, . , .j

With present working costs, working hours, am

metal prices, the company’s mine cannot be wort®

at a profit, and operations are now confined to ptv

ducing zinc concentrates from the ai^muUte

tailings (664,633 t.) and middlings (^,862 t.),

which the supply should last about 2i y®"®’ _

,

from which the profit at current prices would cov

the dividend on the preference shares. No aejei r

ment work is being done and the ore r^rves

close of the year 1920, exclnsive of the zme Wa

were estimated at 2,115,700 tons of

14-6 per cent, lead, 2-6 oz. silver, S
zinc. The company has subscribed a tur^

£50,000 to the Electrolytic

£15,000 in a combine called the British.-Austraii
^

Lead Manufacturers,

producte, and has acqOM^
fVi

?ombinoi-the Broken Hill^
ensure a supply of timber. The prosperity ot
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fjjinpany, said Mr. Govett, depends upon the cost

of producine lead and zinc concentrates, and the
price of lead and spelter

;
the former is practically

entirely a question of the cost of labour, and the
latter mainly one of the world’s consumption and
demand, which depend upon price and hence upon
cost of production, i.e., labour. The cost of labour

is thus the vital factor throughout. For 19 months
the company’s mine at Broken Hill was closed down
owing to a strike of labour, and when work was
result in November on the terms of an awardj it

was found that those terms made profitable mining
impossible, except with lead at an abnormally high
price. If the 35-hour week prescribed by the award
were abandoned for the 44-hour week, mining could

be profitably carried on with lead at a considerably

lower price.

The profit for the year ended December 31, 1920,

was £H,i09, out of which the preference dividend

was paid for the first half-year (10 per cent.), but
owing to the uncertain outlook no distribution has
been made for the second half-year.

TRADE NOTES.

BRITISH.
i

Nigeria In 1919.—The year 1919 was marked by a
[

revival in trade owing to the demand for oil- I

bearing materials, particularly palm oil, palm
kernels, and groundnuts. Trade, however, was
hampered by tho inability of the railway to deal
with all the produce. Cotton is quickly regaining ,

its pre-war importance and the cocoa industry is

JoToloping steadily, the export in 1919, ^,511 tons,
being five times greater than in 1914. Cultivation
)f rubber and of kola are being encouraged. In
;he Northern Provinces 88 tin-mining companies
worked throughout the year and produced 8168 t.

'

)f tin ore (8434 t. in 1918). Gold mining was
]

mntinued near Minna, in tho Nupe Province, and i

119 oz. of alluvial gold was won. The output of coal
|

vns 137,844 t. compared with 148,214 t. in
|

1918, the reduction being due to labour difficulties,
j

The total value of the imports during 1919, ex- !

lusive of specie, was £10,798,671, as against I

£7,423,158 in 1918. The British Empire supplied !

iver 96 per cent, of the total imports, which in- I

luded:—Kola nuts, 162,701 centals; salt, 54,755 !

ons; kerosene, 2,069,353 galls.; iron, steel, and
'

n.'imifactures of, 9972 t.
;

soap, 3016 t. Ex- .

orts were valued at £14,675,789, exclusive of
pecie (£9,511,971 in 1918); they included;—
lenneseed, 57,074 t.

;
rubber, 892,081 lb. ,

shea
wducts, 1729 t.

; tin ore, 7685 t.
;

palm oil
00,967 t.

;
palm kernels, 216,913 t.

;
ground-

mts, 39,334 t.
;

hides and skins, £1,K2,140.
-ighty-five per cent, of the exports was directed to
he British Empire, hut both import trade and ex-
lort trade with the United States have increased.

—

brf. Bep.~Ann., No. 1064, Mar., 1921.)

FOREIGN.
Foreign Company News.

—

Czecho.ilovahia .—The
allowing companies have recently been formed for™ manufacture of artificial silk;—Gebriider

Mahrisch-Ostrau, capital 20 million mk.,

.'u
output capacity of 1000 kg.

;
Elber-

^unzstoff-fabriken, Aussig, capital 50 million

lie j
capital 20 million

L Bchleim, Jos and Lowenstein and
e mvno Bank, Theresienthal near Arnau, capital

J million mk.—(CAem. Ind., May 30, 1921.)
r ranee —The Etablissements Kuhlmann is paying
uividend of 12 per cent., the same as last year

;
the

"fy forward is 992,496 fr.

lur^A
<^’®®®tro-Chimie et d’Eleotro-Metal-

a ffinSTuTfr^

1 ?i^20; 7 million fr.'' wascarried to reserve and the dividend payable is"
Gernmny.-Kalle and Co., A.-G. Biebrich madea net profit of 3,030,000 mk. in and is paying

^nv dyestuffs produced by the

s,^ bin d^^i
“"‘1 the pharmaceutical

section developed satisfactorily, but during the

foreign competition and the industrial crisis.
fbo net profit of the Vereinigte Kunstseide-

mb“tt''’a^''!^
’/''^'’''furt, for 1920 was 270,426mk., the dividend is 9 per cent., and the capital is
® mk. The manufacture of^ unremunerative and

that of artificial silk was resumed in the middle of
the year.

A dividend of 25 per cent., plus a bonus of 600

r-v’ 4
.*“j cent., is to be dis-

tribute by the A.-G. fiir Chemische Industrie,
Gelsenkirchen; 1,140,000 mk. was written off and
i million mk. carried to maintenance account
leaving a net profit of 5,800,000 mk.
Thetarnoyer pf the Chemische Fabrik auf Aktien

vorin. E. ^hering, Berlin, increased considerably,
but early in the year production did not meet de-
mand owing to lack of fuel and other difficulties
The net profit was 3,592,381 mk. and the total divi-
detid 25 per cent.

;
the capital is to be rais^ to 11

million mk. to extend and modernise the works at
Eberswalde.
The output of the Chemische Fahriken vorm.

Weiter-ter-Meer, Uerdingen, in 1920 was less than
one-half of the pre-war average, but owing to good
prices in the first months the results for the year
were favourable. 'Wages and salaries rose from
5,560,000 mk. in 1919 to 18,100,000 mk. in 1920, the
number of employees remaining about the same.
The balance to the credit of profit and loss was
7,133,367 mk. and dividends amounting to 18'5 per
cent, have been paid or are payable.

Other diviiknd announcements are as follows ;
—

Koln Rottweil A.-G., 16 per cent, (capital 66 mill,
ink., to be raised to 100 mill, mk.); Dynamit A.-G.
yorm. Alfred Nobel and Co., 18 per cent, (capital
72 mill, mk., to be raised to lOO mill, mk.); Rhein-
ische-Westfalischc Sprengstoff A.-O., 12'8 per cent,
(capital 26 mill, mk., to be raised to 40 mill, mk.)

;

Siegener Dynamit Fabrik, 12’8 per cent, (capital
1'2 mill, mk,, to be raised to 1'8 mill. mk.). The
Farbenfabriken vorm. F. Bayer and Co., Lever-
kusen, is paying 20 per cent, for the year and tho
capital is to be rais^ to 430 million mk.

—

(Chem.
Ind., May 23, 30, 1921.)

I’oland.—A new company, the Polish Oil Co.
” Polijetrol ” has been formed with a capital of 60
million Polish marks. With the help of British and
French capital it has acquired 490 acres of oilfields

in the Sanok district, where eight wells have been
sunk, and is about to purchase an additional 1162
acres upon which six shafts will be constructed
during this year. The “ Galician Joint-stock Oil

Industry Co.” is another new oil company, with a

siibscriliM capital of 16,250,000 mk (Polish mk. =ls.

at par, now about 004d.).—(U.S, Com. Sep!, Apr.

15, 1921.)

Spain .—^Hie Industrial Resinera Ruth company
has been formed by a German firm and the Sociedad

Union Resinera Espaiiola, the latter subecribing

70 per cent, of the capital. The company will

manufacture enamels, varnishes, paints, ^ue,
aniline, and other chemical products, including
synthetic camphor.—(U.S. Com. Bep., Apr, 15,

1921.)
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Yugoslavia.—The Kastel Factory of Chemical and
Pharmaceutical Products, recently found^ at
Karlovatz, Croatia, will be the first company in the
Balkans to manufacture medicinal products such as

compressed tablets, serums, and medicinal plant
products. The company wilt cultivate medicinal
plants on a large property adjacent to the railway
between Karlovatz and Ljubljana (Laibach).

—

(JJ.8.
Com. Sep., Apr. 13, 1921.)

oR'ICIAL TRADE INTELUGENCE.

(From the Board of Trade Journal for
June 9 and 16.)

OPENINGS FOR BRITISH TRADE.
The following inquiries have been received at the

Department of Overseas Trade (Development and
Intelligence), 35, Old Queen Street, London, S.W.l,
from firms, agents, or individuals who desire to

represent U.K. manufacturers or exporters of the
goods specified, British firms may obtain the names
and addresses of the persons or firms referred to by
applying to the Department and quoting the specific

reference number.

Loc&lity of

firm or agent.

Materials. Reference
number.

Bermuda .

.

China, glassware 716
BrItUh West Indies Soap, perfumery 717

China, glassware 718
South Africa Crockery, glassware 705

Crockery, glassware, bottles, sheet
glass, plate glass 707

Hungary .

.

Kaw materh^ for medicines.
Tegetable fibres, cork .

.

720
Italy Malt: 711

Sweden .

.

Leather beltli^ 783
Cbemlcals (or pulp, paper and

other indoBtri^ 734
Morocco .

.

Galvanised sheets, electric light

bulbs (120 verfts) 713
Argentina Heavy and fine chemicals 714

TARIFF. CUSTOMS. EXCISE.

Czechoslovakia .—The “Manipulation” fees on
exports affect cardboard, chemicals (except hydro-

chloric acid), chloroform, cellulose pulp, collodion,

cyanide, dyes, faience, glass, gold, kaolin, artificial

leather, matches, mineral wax, paper, photographic

goods (except films), polish, platinum, porcelain,

rubber goods, silver, tar and derivatives thereof,

yeast, ete. Such fees are payable on imported hope

leather, photographic films and papers, stoneware,

and tannin.
France .—Extracted fats (wool grease, etc.) may

now ^ exported without special authorisation.

The export duties on edible and other oilcakes

have been abolished. The export of raw cattle

bones is permitted subject to a duty of 3 fr. per

100 kg. The export of natural phosphate of lime is

allowed until further notice to all destinations.

Germany .—Albumin may be exported without

licence as from May 28.

Germany (Occupied Territory).—Import licences

are not required for fats, hides, and iron ore, nor

export licences for bricks and certain leather goods.

Greece.—

A

copy of the decree controlling the

trade in opium, morphine, cocaine, heroin and

pri^arations thereof may be seen at the Depart-

ment, 18, Queen Anne’s Gate, 8.W. 1.

The imp<^ of sodium carbonate is again allowed.

Hungary .—For the purpose of the payment of

customs surcharge, ^Ms are divided into three

Uuae SO, 192,

classes. Goods in list A include cardboard
news-

print paper and certain chemicals, and are su
charged 1100 per cent. List B, on which the sr!'
charge is 1900 per cent., includes paper, fine card
board, rubber, tanned skins, glassware, pottery
firebricks, crucibles, and certain chemicals. Good'
in list C are surcharged 3400 per cent. Full^
ticulars may be obtained on application to til
Department, ^

Hedy.—^As from April 1 the payment of customs
duties on a gold basis has been resumed. Payments
may be made by certificates to be obtained from
the Banks of issue at a price fixed fortnightly by the
Minister of the Treasury.
The import of dyes and intermediates is pm.

hibited, but certain exceptions may be speeiJed
from time to time by the Minister of Finance,
Japan.—The new tariff amendments came into

force on June 1.

Nigeria.—As from June 1, in order to import
morphine, cocaine, eegonine, diamorphine, and
medicinal opium the importer must furnish the
Government with a statement in quadruplicate of

his requirements and a guarantee that the consip.
ment is required for legitimate scientific and medi-

cinal purposes
;
the name of the firms supplying ths

drugs should also be stated.

Nyasaland.—The customs tariff has been revised

with effect from April 1. All goods (with some ex-

ceptions) pay an import duty of 10 per cent, ad

valorem. Among the articles that are duty-free

are manures, disinfectants, insecticides, and drugs

of the British Pharmacopoeia.
Export duties are payable on gold and beeswax.

Poland.—'The import of vinegar is prohibited.

Zinc may he exported without licence as from

April 16.

Portugal.—Export licences are required for, intir

alia, butter, lard, olive oil, and sugar.

Goods on which export surtaxes are payable in-

clude lard, butter, matches, scrap iron, rosin,

certain hides and skins, wolfram ore, and tin.

Sumania.—The export taxes on certain petrolcmti

products have been modified.

Commission charges are levied on the export of

certain seeds, sunflower oil, oilcakes, timber, car-

bide, carbon bisulphide, bleaching powder, gypsum,

soap, salt, bitumen, grease, tar, pitch, petroleum

products, lard, cement, tarred paper, old iron,

manganese iron, oak bark, and shoemakers's glue,

San Salvador.—The import duty on gasoline has

been reduced to IJ centavos (gold) per kg.

St. Vincent.—A copy of the regulations relating

to certificates of origin under the British prefer-

ential tariff may be seen at the Department,

Spain.—Modifications of the new provisional

customs tariff affect coal-tar colours, aniline oil a™

hydrochloride, and pulp for paper making.

"Surtaxes have been levied on all classes of go^-

Within the 8 months ending February 3,

25,000 metric tons of sugar may be exported,

Sweden.—Export prohibitions have b^n wit
•

drawn from vegetable fibres, premier jus, oe^

margarine, malt, starch, flax seed, rape see i

liquorice, and sweetened condensed milk.

Increased import duties are payable on toP'

liquorice, cumin, certain spices, vanilla,

incandescent mantles, and wares of gold, silver,

platinum. j.

Switzerland.—Import licences are no lofS”,

quired for paper, cardboard, bottles, and
,

manufactures of iron, copper, and of coppe

when imported over the Franco-owiss or

Swiss frontiers.
. c„.nnrcii

Tunis.—The prohibition of the import of P»P

reels and pulp for newsprint paper nas

^Venezuela.—The regulations affwting t^
manufacture, and sale of foodstuffs may o®

the Department.
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REVIEWS.

iPivncs Ohbmibts: ®hb Men and their Work.

Vy Si^ WiMiiAM Tilden. Fp. 296. {London:

fjlorae lioutUdge and Sons, Ltd,; New York:

Dutton and Co. 1921.) Price I2s. net.
j

Sir WiUiani TiWen has written a book which will
i

, not only a verv convenient book ol^ reference for
i

chemists, but will appeal to general readers who i

desire to learn the mam characteristics and achieve-

ments of some of the great men—from Boyle to

gajjjgay—who have built up the science of
j

chemistry.
. . ». i,

'

The question at once ariees—who snail be m-
i

eluded in such a book? As a guide to selection the

author has taken the evolution of the atomic theory,

-nd has chosen the men who, in his judgment, have

iken the leading part in establishing, step by step,

le idea of the chemical element and the quantita-

ve laws of chemical combination, the men who

ive isolat^ new elements and those who have

cplained the structure of molecules from a study

• the properties of atoms. If twenty-one names

ad to be selected from those whose work appeared

idispensable to the progress of the theory, chemists

ould not differ greatly from the author in their

^oice. lu making an independent selection the

Titer was surprise to find bow many of the same

aines were included; indeed in the case of the

Mer chemists, he can congratulate himself in “ spot-

ing” eleven out of the first twelve. This concord-

nce no doubt is due to the perspective of time:

?hen details are lost the great realities can be seen.

For all the chemists be has chosen Sir William

'ilden has given good reason why he has selected

hem as “ indiapensables,” and why their fame
bould be preserved

;
and if we have a doubt in any

larticular case and think, for instance, that Proust

ponlfl hardly have persuaded the world that

Jertbollct was wrong in questioning the universal-

ty of “definite proportions,” had it not been for

}aIton’s atomic theory and the law of multiple

iroportions which Proust himself failed to see

—

Tell, we all admit that Proust did brare work and
ire glad to have the details of his life. Among
uodern atomic chemists we welcome the inclusion

)f Alexander Williamson as one of the great up-

lolders of the theory, the inventor of the water-type
ind the first chemist to introduce the idea of inter-

molecular exchange, which lies at the root of the
modern doctrine of ionisation.

If, where there is so much to praise, it is the
critic’s business to seek a point or two to debate,

ore point shall be on a matter of judgment, the

other on a small matter of fact. In Dalton’s life

no mention is made of his experimental determina-
tion of the law that all gases under the same
conditions expand alike for equal inf-remente of

temperature. Under Gay Lussac we find this refer-

ence:—

,

. . like Dalton, he also adopted
the erroneous idea that the expansibility of all

gases was the same.” Now Dalton, working with
oxygen, hydrogen, nitric oxide and carbon dioxide,
found that the actual expansion became Ies.s as the
temperature rose, but all the gases behaved alike,

it is the equality of expansion of the different
gases which he lays stress upon. Surely this

pneralisation which all continental writers ascribe
t^o Gay Luisac, and was first enunciated by Dalton,
had an important influence on the development of
the atomic theory—in spite of the fact that neither
^^perimenter determined the true coefficient of
^^pansion. As to the matter of fact—a small fact

||:^'ttedly—is gfr Wiliam Tilden (in company with
08 t other chemists) justified in questioning the

^^firity of ‘Hbe pear-shaped vessel commonly
Cavendish’s Eudiometer”? The writer has

in his possession a glass ” pear-shaped vessel ” made
by Newman; it was given to him 40 years ago by
the Rev. T. H. T. Hopkins, Eellow of Magdalen,
with this history;—It was made originally by New-
man tor Cavendish, and was brought bacK by New-
man after Cavenuish’s death; it was purchased
from Neivman as Cavendish’s instrument by
fessor Daubeny, of Oxford, who left it to his

friend Hopkins. The “Eudiometer” is a very
thick-wailed explosion vessel, the platinum firing-

wires being fastened by cement in holes bored
through the glass-stopper, which is clamped down
just as shown in the Cavendish Society’s plate.

Every chemist will find some new facts In this

book, nod will be pJeased to see the old facts so

skilfully arranged. Sir William Tilden has made
excellent use of his materials, and every picture

leaves a brilliant impression on the mind : he brings

out the environment in which his heroes worked,
and the stimulus they gave to their contemporaries.

The word ^‘heroes” is used designedly; for the

author, if he errs at all, errs by way of admiration,

and, only touching lightly on the controversial,

rightly sets forth the good that is to be remembered.

Harold B. Dixon.

Leb Vernib. Sy Ch. Covfignter. Preface by M.
Haller. Encyclopedie de Chimie IndustrieUe.

Pp. xviii.+640. {Paris: J. B. BalUere et Fds,

1921.) Price 40 francs.

Cofijgnier’s book forma a welcome addition to the

literature of the varnish industry. It opens with

a very full and valuable account of the various

gum resins, giving their origin, properties, chemi-

cal composition, and where possible tests for their

recognition. The oil-resins, balsams, and ajso the

artificial aldehyde-condensation-products, such as

Baekelite, now being introduced as substitutes, are

described. Asphalt and colouring matters, such ns

turmeric, aloes, and coal-tar colours follow. ' The
analysis of gums is then given^ including the acid

and saponification values, which serve as useful

guides. The iodine number, which the author

rightly carries out with HubPs solution, and not by

Wijs or Hanus, as the gums are more soluble in

alcohol than in acetic acid, proves of great value

in dotermiuing the class of gum
;
but scant attention

is paid to the action of air on the gum resins, as

in the weathering of gums.

In the chapters on oils, linseed oil is first treated

fairly well, but too little attention is paid to the

constants of different varieties, such as i(^ine

values. The same criticism applies to the other

oils, each as tung, lumbang, ?oya, and some of the

lesser known oils which are mentioned. This fault,

however, is almost remedied in a later chapter on

the analysis of oils. Apropos of the iodine value, the

author still gives the view that the iodine is

absorbed from the various solutions in the form of

hvpoiodous acid, which was disproved years ago

(f/. J., 1902, 587). Little mention is found of the

important hexabromido test, whilst the obsolete

Livache test, and other more or less unknown
methods, occupy too much space. The description

of turpentine and its substitutes, their prepara-

tion, composition and properties are adequately

treated.

The cleansing, garbling, crushing and, later, the

I

running of gums, both at the ordinary pressure and

in tho iTutoclave, are ably described, and the boiling

of the oil to be subsequently added is given, together

with numerous recipes for special varnishes. A
discussion of the action of driers on oils follows the

latest theories with regard to their action on raw

oil, but one is surprised to find reference to xino

salts, as, if pure, they have no drying action. No
mention is made of the work of Morrell (c/. J., 1915,

IC^) on the polymerisation of unsaturat^ oils under
B
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the action of heat, or the bearing of this on the

character of the film left on drying, nor is there any
reference to the greater permanency of a poly-

merised (“ polyolin ”) film compared with that of

an oxidised {*' linoxyn ”) one, and the relation of

“ super-oxidised ” oil to this matter (c/. Ingle and
Woodmansey, J., 1919, 101).

The volume is very comprehensive, hut it leaves

an impression that the author has omitted some

useful work published in English journals of late

years. Nevertheless, the book covers the subject

more fully than any English or German work known
to the writer, and the only adverse criticism to be

made Is that the arrangement of the subject matter

causes the details to be diffused, instead of being

confined under their particular subject titles,

Habbv Inom.

An IHTBODtJOTION TO THB ChEMISTBY OF PLANT
Peoducts. Vol. I. On the Nathee and Signi-

ficance OF THE CoMMONEE ObGANIO COMPOUNDS OP

Plants. By Paul Haas ond T. G. Hill. Third

edition. Pp. xiii. 4-414. (London and ffew

York; Longmans, Green and Co. 1921.) Price

16s. net.

In the preface to the first edition of this hook the

authors explained that it was designed to meet the

ne^s of students of vegetable physiology, whose

diemical knowledge is frequently “ deficient in just

those branches of chemistry which are of particular

importance to the botanist, which is no doubt

largely due to the fact that those compounds, which

are of interest to the botanist, do not necessarily

fit into the scheme of instruction of the chemist.”

Though nearly nine years have elapsed since then,

this statement remains true, and the third edition

pt the book is on much the same lines as the first,

with the exception that certain sections have been

added to or rewritten, and that it is now issued in

two volumes. Volume I is similar in scope to the

full work in the two earlier editions: Volume II,

which is to be published subsequently, will deal

with physiological problems more fully than has

been attempted hitherto.

The fact that the book is now in its third edition

shows that it is meeting a real need on the part of

students. The subject matter is arranged roughly

into groups of products, e.g., fate, carbohydrates,

f
lucosides, tannins, pigments, nitrogen bases, etc.

[ydrocar^ns are omitted in spite of the fact that

plant constituents include such an interesting and

varied collection of substances of this class as paraf-

fins, terpenes, rubber and gutta-percha. Similarly

resins and essential oils are excluded.

The contents of the various sections seem quite

adequate and up-tedate, so far as scientific inform-

ation is concerned. It is doubtful whether it is

worth while to include quite so much elementary

chemistry as is given in the section on fats, oils

and waxes. No one could read this hook with

profit without a considerable knowledge of chem-

istry, and for such readers it is surely unnecessary

to explain what is meant by a parafiin and to set

out in full the constitutional formulas for ethane

and propane (p. 9). Further, to rise from this to

the complex Windaus formula for cholesterol (p. 17)

in nine pages argues a greater absorptive capacity

and mqre aptitude for the niceties of constitutional

formuljB than the average beginner possesses. Much
of the analytical detail concerning oils and fats

could also be omitted as it is readily available els^

where. In dealing with tannins no attempt is

made to describe the estimation of tannin, and the

section gains by the omission.

To readers of this journal there is no need to

enlarge on the commercial and industrial import-

ance of plant materials—the existence of such

industries as those jjppendent on rubber, oilseeds.

foodstuffs, fibres and cotton is an ever-present
reminder of the great Interests concerned in them
The authors exhibit a laudable desire to emphasise
the economic side of the subject by frequent refer,
ences to the industrial uses of the products theV
describe and to the process^ employed in their
preparation. Some of this information needs more
thorough revision than it has received. Pgr
instance, though it is admittedly difficult to give 4
crisp, complete and accurate description of a var-

nish, one of the things it probably never is, is j
“ mixture of boiled oil with gum resins and oil of

turpentine,” if the term “ gum resins ” is ajgj
accurately.

The subsection on the “ Industrial Uses of Vege-
table Fats and Oils ” omits all reference to palm-
kernel oil except as a soap material, says nothing

about the use of cottonseed oil for edible pur-

poses, and states that palm oil has a faint odour

resembling that of violets. In making the latter

assertion the authors are in good company, but the

statement is usually made with the qualification

that the oil has this odour when fresh, and as tew

Europeans have the chance of smelling it in this

condition the assertion in this form is more or less

credible but one would hardly associate violets

with ordinary palm oil as it reaches this country.

Most of these remarks, it will be seen, refer to

the chapter on oils and fats which, however, it ii

only fair to say, is the weakest portion of the

volume. Taken as a whole the book fulfils the

objects the authors had in view in writing it, end

is in most respects a useful eummary of well-

selected information regarding those constituents

of plants that are of primary importance to the

physiologist and the biochemist.

T. A. Henbt.
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This paper describes a stage in the study of tho

inorganic constituents of certain typical seams in

tho Lancashire coalfield, and records a part of an

investigation of the various coals from a number

of viewpoints. The work has been carried out

under the auspices of the Lancashire and Cheshire

Coal Research Association.

it is well known that the coals in the Lancashire

coalfield contain, as a rule, a low percentage of

inherent ash. Of twenty distinct seams examined

recently, none contained more than 6% of ash,

whilst a great number contained less than 3%.
Bickershaw Yard coal contained as little as 0‘8%.

The coals vary in properties from those which are

)iractically noii-caking to one (Mountain Mine)

which possesses probably the highest caking power

of any known coal, and yields a perfect metal-

lurgical coke.

In distinguishing the coals the names in most
common use have been adopted, but it must be

recognised that other terms may be applied to the

same seams in different localities.

For the purposes of this paper only the natural

inorgaiyc constituents of the soams have been con-

sidered. FiVery care was taken in obtaining the

samples on wfiich the work was carried out. A
solid pillar was cut from the whole seam the cross-

scction of which was from 6 to 18 ins., according to

the ease with which the coal could be handled. The
^

piece of coal was packed in a box, and carried to
' the laboratory for examination.

The present investigation included the following
)biects:—

I

I

To determine if any relationship could be estab-

lished between the compo^tion of the white part-

mgs (ankerites) and the ash produced when the
wal is incinerated.
To attempt to trace the source of the carbon

dioxide evolved when coal is treated with mineral
acids.

.

To investigate the form of combination in which
Uon exists in the coal substance.
Tho last subject is of interest in view of the fact

fhat according to the work of Powell and Parr
(Bulletin 111, University of Illinois) the greater

j

proportion of the iron present in certain American
^oals occurs in the form of pyrites, and with this

t'U't is associated the assumption that the iron does
enter into the preliminary stages of the oxida-

Ntiofcoal.

,

It Would appear from the experiments described
‘u the present paper that a proportion of the iron

i

'^ Lancashire coals exists in the ferrous state,
i

Either in the white partings (or ankerites) or some
^tner form of combination.
Most coal seams contain a proportion of white

I'^^rpnic partings, of which no study has appeared

J
the literature. It will be seen later that the

atenal may he considered either as substituted
tcium carbonate, or as dolomitised siderite. The

ankerite, which is the one generally accepted

in mineralogy for compounds having a similar

constitution, has been adopted to distinguish the
substance of the white partings.

The ankerites occur in the form of sheets varying
in thickness from J in. to a mere film, at right
angles to the bedding plane and on the face of the
coa), but also frequently on the end of the coal.

The layer of material may he so thin as to be trans-

parent, and its presence can only bo detected by
the fact that after being allowed to stand in the air

the coal becomes covere<l with an bpalescent film,

consisting of oxidised ankerite. When ankerite

occurs adjacent to a band of vitrain it is frequently

perfectly white in colour, whilst portions in contact

with clarain or durain are comparatively dark, and
impregnated with line coal. It has been observed

that a band of ankerite frequently terminates at a
point where a layer of fusain occurs. The latter

material i.s highly porous in nature, and it would
apimar that the ankerites have been deposited from
a liquid medium which ha.s travelled horizontally

along the layer of fusain.

The ankerites form a distinct line of w’eakness in

the coal, and if the latter is treated with dilute

ininer.ll acid.s, marked disintegration of the lumps
i.s produced, owing to the decomposition of the com-
pounds. The whole of the specimens examined
contained varying percentages of iron practically

entirely in the ferrous condition, and it will be seen

from the analyses that certain examples contained a
distinct percentage of mangatieso.

Average specimens of the ankerites from a

number of seams have been analysed, and the

results arc given in the following table:—
Table I.

Perce.ntafje comi^osiiion of ihe. white partings

, (ankerifp.^).

Lower i Sap-
' Hoo

.'toun* Aricy. Ravjoe ling C.in* 1 Rushy, King
tain •Mine.

:

Mine. ncl.
1

Park.

,

1 Mine.

Mine. |
1

' % % 1 % /o %
i

%
1

%
Calrium oxide. . ;

27-40
, 28-50

I

29-04 42-79 : 30*08
1

28*76 30*84

Magnesium oxide 13-33
'

11-51 11615 0-41 '1M8 8*74
'

5*76

Ferrous oxide . . 14 56i 9-81 4-80 13-07 14-I6
1

16-23
i

18*42

Manganese oxide — 0-82
1
Ml

1

—
1

0-59
1

0-31

Carbon dioxide 45 21 41-52
,

44-33
,

41-88 44*58
1

42*46
,

42-03

Silica .. .. — 0*05 2-25
,

1-70 ' —
. 1

2*45 —
Fenic oside ... — 0-60 0-25

'

0-17 0*63 —
Pyrites . - —
Equivalent to:

Calcium carbon-

l-il 1

1

' —
1

i

53-70

0-09

51-36

2*47

55*08
ate . . - .

- 18'93 51-00
i
53-14 76-41

Magnesium cat- .

bonate . .
28*30 24-07

1

33-65 0-66 23-48 18-28 12*10

Ferrous carbon-
’

22-82 26-18 29*68
ate . . . .

23-10 15-81 840 2168

Manganese car-
'

bonate — 1-33 1-80 _ —
I

0'9« 0*50

Calcium sulphate, — —
j

0-44 — —
1

—
silica . . . •

— 6-05 2-25 1-70 — 2-45 —
Ferric oxide .. •

— 0*60 0*25 0-17 — 0-63

2*47
Pyrites ' — Ml —

j

0-09

! Specimens of ankerite obtained from the different

i layers in certain seams differ considerably in compo-

I

sition; the following analyses show the greatest

1

variation yet encountered :

—
Table II.

Ankerite from seam 8ft, thick.

1

Top 15 in. Bottom 7 In.

' %
1

%
0-91 2*25

j

52*09 1 58*14

^lagoesium carbonate 29*74 33*85

Ferrous carbonate .

.

16-15

Manganeso carbonate 1*41

Ferric oxide .

.

0*33 0*25

Calcium sulphate .

.

nil 0-44

‘
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The compouDds undergo oxidation on expostire
to air and become covered with reddish-coloured
ferric compounds.

The following Analyses show the change in compo-
sition which occurred when a specimen of ankerite
was exposed to the air in contact with the ooal. It
should be pointed out that the two specimens of
ankerite were of necessity obtained at a slight
distance from one another and some small differ-
ence in chemical composition was detected :

—
Table III.

Sample freshly
mined.

Colour : white.

Sample after
exposure to air
for 12 weeks.
Colour : red.

Pendc iron
% %
0-33 0-91

SUlca Odi 0*17
Ferrous oxide 9 29 10*53
Manganese oxide 0*87 1*08
Calcium oxide 2917 29-31
Magnesium oxide ! 14*22 1332
Carbon dioxide . . .

.

44*67 44-74

The oxidation of the ankerites is influenced by
the presence of carbon dioxide and water. As
would be expected, the compounds are freely soluble
in water_ in the presence of carbon dioxide, and
the solution which results rapidly undergoes oxida-
tion in the presence of air, with the precipitation
of basic ferric compounds.

No accurate method of determining the per-
centage of ankerites in coal has been elaborated,
hut an approximate value was obtained for one
sample of coal by crushing about 1000 g. until it

would pass through a sieve of 4’s mesh, and sepa-
rating all the ankerite that was visible by picking
it out with forceps. The coal contained 4;2% of

total ash and 3'0% of ankerite. The equivalent
weight of ignited ailkerite was 1'7%, i.c., 40'5% of

the ash was derived from the ankerite present.
Samples of the coals from which the ankerites

described above were obtained were incinerated at
a temperature of 900° C.

,
and the resulting ashes

were analysed with the following results :
—

Table IV.

Composition of coal ashes.

Lower
Moim-
tain
Mine.

Arley. Ravine
Mine.

Sap-
ling

i

Mine.
1

Hoo
Can-
nel.

Rushy
Park.

King
Mine.

% % % 0/
/o % % %

SUica .

.

40-20 43-21 35-00 38-92 32-98 25-49 29-45
Ferric oxide .

.

25-66 12-38 9-99 48-40 23-34 38-80 26-32
Alumina 25-41 28-47 31-58 3-68 26-86 20-61 29*53
Calcium oxide.

.

3-52 7-12 11-63 504 6-88 7-08 5-96
Hagnesiiim oxide 1-98 2-36 2-45 0-50 3*10 3-22 0*11
Suiphur trioxide 2*02 4-30 7-68 0*16 3-04 41-25 1-98
AlirVOfl and loss 1-21 2-16 1-67 3-30 3-80 3-55 6-65

Percentage of aab
in the coai 3-00 3-20 6*20

]

1 400 24-4 ^2a‘ 4-6

A comparison of the above results shows that the
proportion of the various constituents occurring in

the ash is not by any means parallel with that
foun(i in the ankerites.

The percentage of carbon dioxide evolved when
the coals were treated with mineral acids was deter-
mined by a method described in Bulletin No. 7 of

the Lancashire and Cheshire Coal Research Asso-
ciation, from which the following results are
extracted:—Mountain Mine, 057% C(Lj Arley,

O’18% ; Ravine, 0’32% ; abnormal sample 1., 6’85% ;

Pemberton 2 ft., 0’72% ; Garswood 9 ft., 0’44%;
Hoo cannel, 1’84%; Rushy Park, 0’76%; Lower
King, 0’77%; Bick^haw Yard, 0‘40%.

It was thought that it might be possible to calcu
late approximately the proportion of the ankerite
in a particular seam by the above determination
but it was found that the percentage of carbon
dioxide evolved was in excess of that required

to
combine with the whole of the bases occurring

in
the coal as ankerites.

The following example shows the result obtained
if the carbon dioxide evolved is assumed to be
derived solely from ankerites :

—

Table V.
1. Lower Mountain Mine.

Ash— 3-03%. Carbon dioxide =-0-57%.

Constituents.

Coal ash
original
analysis

(100 g.).

Gross con-
stituents
of coal ash
in 100 g.
of coal.

Ankerite
analysis.

Ignited

ankerite

equivalent

to CO, in

100 g. o|

coal.

Silica 40-20 1-218 _
Perrons oxide nil — 14-56
Ferric oxide 25-66 0-779 — 0-314

Alumina .

.

Manganese oxide
25*41 0-770 —

(MnO) .. — — —
Calcium oxide 3-52 0-106 27-40 Oo33
Magnesium oxide .

.

1*98 0*059 13*33 0263
Carbon dioxide .

.

— 45-2
Sulphur trloxlde .

.

2-02 0-061 —
Pyrites
Alkalis and loss .

.

_
1-21 0-036 — —

From the above consideration it will be clear that

the amount of carbon dioxide evolved when coal is

treated with mineral acids is more than sufficient

to combine with the bases found in the inorganic

constituents of the coal, and must be derived from

other sources than ankerites.

The source of the carbon dioxide has not been

traced accurately, but it will be shown later that

a portion of the iron in coal probably occurs as

ferrous carbonate, as distinct from that occurring

in the ankerites. The percentage of carbon dioxide

is, however, of some interest from an analytical

point of view. Unless the amount of carbon occur-

ring as carbon dioxide is deducted from that found

by combustion of the coal the percentage of organic

carbon will be too high. The percentage of carbon

dioxide should be deducted from the percentage of

volatile organic matter, as presumably the whole 0

the carbon dioxide is evolved at a temperature 01

about 900° C. In the case of the abnormal sample,

the volatile organic matter determined was too hign

by 6-8%.

Mr. N. Simpkin, in collaboration with one of us,

is continuing certain phases of the work, and has

treated the coals with dilute hydrochloric acid, and

determined the amount of iron which passes luw

solution
;
the total amount of iron present was also

found.

It appeared desirable to ascertain what propoc

tion of this iron occurred in the ferrous state, an

specimens of the fresh coal were treated with

cloric acid (10%) in an atmosphere of carM

dioxide. The excess of ooal was removed by nitw

tion in an atmosphere of carbon dioxide, .

amount of iron in the filtrate determined. It “

found that the liquid contained a negligible qu

tity of iron in the ferric condition. The iron in

ferrous condition was determined by oxidation

subsequent titration with a standardised soiu^^^

of titanous chloride. As this examination nad w

performed on fresh samples of coal the result ,

not exactly parallel with those previously q ^
The preliminary results are, however^

®*'x**vi •—
parative, and are given-in tne following table

.
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Tablb VI.

Iron Iron
(ferrous) (ferrous)

Total iron. extracted extracted

% with hydro* 1 with hydro-
chloric acid. chiorlc acid.

% Pe^cenU^;e of

total iron.

0-

494

1-

779
0-612

0-178

0-535

0-047

85-6

29-7

7-7

Alley 1-379 0-205 14-9
RaVlD0 ..

The results quoted in this paper are of interest

indicating that a distinct percentage of the iron

in coal which differs widely in different seams, is
,

nresent in the ferrous condition in the ankerites,
;

Snd in some other form of combination
;
it does not

j

necessarily follow that the iron extracted by means
j

of hydrochloric acid is present in the coal in the
j

ferrous condition, since it may have been produced
j

by tho action of coal upon ferric compounds. In
j

certain cases distinct oxidation of the ankerites can
|

be detected within a month of the seam being i

obtained from the mine. I

From a chemical standpoint it will bo of interest
j

to obtain information as to the relative rates of
;

oxidation of ankerites of different compositions, .

and the effect of this oxidation upon the oxidation !

of the coal substance and of pyrites. It is not i

obvious which type will most readily oxidise, but
]

upon tho behaviour of these compounds will depend
j

tho degree to which coals will weather, and as a :

corollary their properties during storage.

Oxidation obviously produces a change in volumo
|

or thickness of the sheets of ankente, and conse-
;

quently is a factor contributing towards the dis-

integration of masses of coal. When coal has been
i

allowed to stand for extended periods, oxid.ation of
,

sheets of ankerites has been observed at a consider- i

able depth into the coal. Up to the present no
;

direct evidence has been obtained as to whether the i

primary heating of coal can be connected with tho

presence of ankerites. and tho effect of manganese i

etc. upon the general action of the ankerites.
^
At

the same time, in view of the clearly recognised

action of ferrous and manganese carbonates as

catalysts it appears of considerable interest to

examine the subject in the light of the information

describe in this paper It would also appear that

carbon dioxide may be an active agent in the ni-
dation of the corapoundfi; we have found that

ankerites are freely soluble in water containing

carbon dioxide, and that the resulting solution

rapidly undergoes oxidation with precipitation of

the iron in the form of ferric compounds. In a

masa of coal evolution of carbon dioxide is known to

take place, and in the presence of any excess of

moisture the conditions are such as to bring about

the oxidation of the compounds, with
^

carbon

dioxide and water taking part in the reaction.

When coal containing ankerites is burned, bands
of residue from the ankerite will remain separate

from tho inherent ash of the coal unless the tem-

perature is sufficiently high to fuse the whole mass.

1^0 residual material from the ankerite will con-

sist of highly infusible oxides. It would
_

follow

1 ^hat coal which has been broken to a small size will

contain the ankerite and silicious coal ash in more
intimate contact than when larger sizes are used.

Analysts make a practice of quoting the colour
of coal ashee, and it is well known that such ashes

''Onsist of a mixture of particles widely different
>a colour. We ther^ore made it a rule to pulverise
'^l ashes to a fine powder (1 /200 mesh) in order to

t>btain an impression of the colour as a whole.

Discussion.

The Chairman suggested that the authors might
determine how it was that the ankerites themselves
were provocative of the oxidation of the coal

material. If a portion of the coal were mixed with
definite quantities of the ankerites it might be
possible to determine how far the ankerites them-
selves were excitants of the coal oxidation. It

might also be interesting to determine whether
any of the particular seams of coal mentioned as

containing manganese exhibited any greater

tendency towards heating in the mass than those

which were free from it, in view of the w'ell-known

catalytic effect which manganese possessed as an ‘

oxidation exciter.

Mr. H. L. Terry said that as many of the
analyses showed such low amounts of iron and
manganese carbonates the term “ankerite” did

not seem particularly appropriate. Certainly such
terms as “ dolomitic sidcrito ” or “ sideritic

dolomite” were cumbrous and not to be recom-
mended. He had often found coal partings to be
of a dolomitic nature, but one sample ho had had
from tlio Lower Mountain Mine coal at Rishton,

near Accrington, was pure calcite. Was this con-

sistent with the authors’ investigations? He
noticed a great variation in the amounts of iron

carbonate in the analyses quoted, and in many
cases the manganese did not rise above what was
ordinarily found in some limestones. Ankerites

were not uncommon in the dolomitic beds of the

lower carboniferous limestone in Derbyshire, and
they were probably more widely distributed than
was generally supposed. A pwuliar manganese ore

known as wad used to be obtained to a considerable

extent at one time from pockets in the limestone

adjacent to some of the mineral veins in Derby-

shire. He had found that the oxides of manganese

and iron were always mixed with magnesia, and he

thought that the obscure origin of these deposits

could be attributed to the action of carbonic acid

on ankerite deposits. This was a matter he

intended to probe further. At the Killeen copjJer

mine, Co. Tipperary, the ore was associated with

well crystallised ankerite showing about 30% each

of the carbonates of calcium, magnesium, and iron,

with 6—7% of manganese carbonate.

Mr. WiJi.iAM Thomson enquired what was meant

by the “faco” and the “end” of the coal, and

also what process was adopted for estimating the

carbon dioxide when the coal was treated with

hydrochloric acid. Was it possible that some of

;

the sulphides of iron in the coal would give off

!

hydrogen sulphide which might be estimated as

i
carbon dioxide? The authors had suggested

various explanations a.s to why coal might become

heated or take fire, but the usual explanation was

: that the oxidation of the pyrites produced the heat

: and fire.

Mr. Stevknson asked whether the experiment

had been made of grinding coal in a fairly high

i vacuum. Coal contained large quantities of

1 occluded gaseous matter. Was there any possibility

j

of carbon dioxide being occluded in the coal and set

' free on treatment with acid? If a sample of coal

j

from one of the seams were treated with a ferric

! salt, say ferric chloride, and hydrochloric acid, a

\ poriion of the ferric chloride might possibly be

1 reduced to the ferrous state. If so, that would lead

]

somewhat to a modification of the view that the

j

ferrous condition was the only one found,

I

Mr. McCnw-ocn said that he had been unable to

find any calcium or magnesium in the clays

associated with some of the Lancashire coal seams.

Could any theory be put forward as to how the

ankerite came to be in the coal? If the ankerite

was carried by a hard water, then it would appear

that the surfaces of the under and over days should
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contain considerable quantities of calcium and
magnesium.

Mr. Booth suggested that the aukerites were due
to water infiltration from the limestone; the
presence of comparatively high percentages of
magnesium and manganese suggested this. The
ferrous iron was no doubt derived from the chloro-
phyll present in the green parts of the coal measure
flora. Qne would, of course, expect to find quite
high percentages of ferrous carbonate. Coals which
were liable to spontaneous ignition usually con-
tained microscopically small yellow grains, as
pointed out by Lomax. The possibility of these
being chlorophyll grains should not he overlooked.
The variation in the percentage of iron in the
ankerities might be accounted for by the varying
iron content of this coal seam, due to difference in
constitution.

Mr. Grounds said that although Capt. Sinnatt
has advanced no definite theory as to the con-
nexion between ferrous carbonate, manganese
carbonate, and spontaneous ignition, he had
nevertheless hinted that there might be a con-
nexion between these three factors. The South
Wales bituminous co-ils contained 19-^0% of
volatile organic matter, as compared with 23^0%
in the Lancashire coals. He thought it was
generally agreed that spont.ancous combustion was
more liable to take place in coals containing a high 1

percentage of volatile organic matter than in those
,

containing a low percentage. Spontaneous ignition ^

very rarely occurred with anthracites or steam
coals, -inkerites were not present in the South
Wales bituminous coals to anything like the same
extent that they occurred in the Lancashire coals, !

and travelling westward from the Cardiif valleys
j

towards the Swansea area, i.c., the anthracitic I

centre, there was a gradual transition in the same
j

seam from a bituminous coal which contained 23% !

of volatile organic matter to an anthracite con- !

taining only 9%. At the same time there was
another transition in the Eastern coals containing,
say, 23% of volatile organic matter. There were
quantities of ankerite visible, yet not so visible as
in the Lancashire coals, while among the anthracites
there were scarcely any ankerites at all. It

seemed rather peculiar that the coals which
possessed the highest volatile organic matter should
have also the highest quantity of ankerites and
also were the most liable to spontaneous ignition.

Mr. Bloch asked whether Capt. Sinnatt had
|

adopted any process to separate the alkali from the
|

coal.
I

Mr. Vabley referred to the figures in table III. ;

showing that the result of exposing ankerites to
I

air was to increase the ferric iron from 0*33% to
j

0*91%, whilst there was an increase in the amount i

of ferrous oxide from 9*29% to 10*58%; another
j

remarkable point was the diminution of the silica -

from 0*91% to 0*17% after 12 weeks' exposure,
j

Did the analyses shown give the composition of i

the same uniform sample before and after cx-
j

posure to air, and if not could such results be
|

relied upon for purposes of comparison?
j

Mr. Tatlok mentioned that a piece of Mountain i

Mine coal weighing about 4 lb. was exposed to the
i

air fop about 13 months, at the end of which time i

the surface of the coal was covered with a white
powder. When the coal was digested in water and
the solution examined, the iron constituent was
found to he in a ferrous condition. The solution i

also contained ammonium and sulphate in the

proportions of one of ammonium to 40 of iron and
40 of sulphate. The oxidation or sulpbating of coal

might not be attributable to the iron in the coal.

Dr. A. C. Dunninghah said that the authors’
investigation ini^^he nature of coal ash might bo

of great service owing to the well-recognised
fafi

that the practical value of coal depended not otilon its theoretical heating value, but on the natop^
of its ash. It might also be of value in yieldij!
information which would lead to a method rf
purifying coke. This was probably even now tL
cheapest form of carbon, which for some purposa-
was required in a very pure form.

^

Captain Sinnatt, in reply to Mr. Varley saij
that it was necessary to leave half of a piece of
ankerite on the coal to stand for 12 weeks, whilst
the other half was analysed. The same sheet ot
ankerite was used, but, as had been indicated in

the paper, this material was not by any lueaj,
constant in composition, and consequently

thf
analytical figures for material one inch or so'apart
might be different. The silica in different saupifj
might vary widely, as it was found deposited on the
face of the material in local aggregations. It woalj
be necessary, therefore, to accept these results until
some better way of comparing the analyses couli
be adopted, 'fho analyses only emphasised tie
point that considerable variations in the composi.
tion of the ankerites must bo expected in a verj
short distance. The suggestion made by Mr. Allan
was valuable, and if a method could be elaborated
experiments would he carried out to test tie

influence of different percentages of manganese
upon the oxidation of coal. In one part of tke

Kavino Mine the ankerite contained 4% of

manganese, and although this observation was n
isolated one, it was well known that tho Ravine
was the most liable to fire of any of the coals in He
Lancashire coalfield. The remarks of Mr, Tenj
were of considerable interest, and it was most

important that some name should be generallv

adopted for these white partings. The Lover

Mountain Mine was, in certain parts, characterised
by having a roof largely composed of marine fossils,

It was quite possible, therefore, that intrusions cl

pure calcite would be found in it. The observations

on the dolomites were especially pertinent. Tie

terms “ face ” and “ end ’’ were used as applied in

the coal industry, the face being the portion of

the seam at which the collier worked, as the coil

tended to fall in sheets towards him, owing to the

line of weakness formed by the ankerites, etc. Tli

end was at right angles to the face, and coiitainei

leas of the partings. The method used for 111

determination of carbon dioxide was one elaborate
by one of the authors (Sinnatt, Analyst, April,

1913); the contamination of the gas by hydrop
sulphide was not possible. The question of tla

influence of the pyrites upon the oxidation of coal

was a debatable one, and had not been introducel

into the paper, as Mr. Lomax of Bolton iv.is u

present engaged upon a systematic examiii.vtionol

the subject. Every endeavour had been made ti

eliminate occluded carbon dioxide. Each saniple

of coal was boiled with water for 20 minutes, io

order to eliminate the occluded gases. The sugges-

tion that the action of ferric chloride on coal shooH

be examined was a valuable one; it was well know

that iron pyrites had a reducing action on ferric

chloride, but the exact action of the coal suhstanti

upon ferric chloride had received little attentioi

The authors agreed that the ankerites were distri-

buted throughout the coal substance, and tl*

thoughts tended to an opinion that some of »
iron might be present in the coal in the form of

J*
organic compound. The suggestion made by

Booth that the iron was derived from the ciilor**

phyil in the vegetation from which the co.il

formed would account for practically all the k®’

found in coal seams. It was proposed, at a fi>t“['

date, to attempt to separate the ankerites l.t

froth flotation process. With reference to ®
remarks of Mr. Taylor, it would appear that he

been dealing with a deposit formed on the siirt’*

of the coal.
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new process for the vulcanisation
OF RUBBER.

BY S. J. PEACHEY AND A. SEIPSET.

The importance of the vulcaniaing process as one
of the essential operations in the manufacture of

all rubber goods is perhaps not fully appreciated,
except by those who are dir^tly connected with
the industry; yet it may be said without exaggera-
tion that but for the timely discovery of the process

by Goodyear in 1839 the then newly-founded in-

dustry would not only have failed to attain its

present position and magnitude, but would almost
certainly have retrogressed.

Although it yields a vulcanised rubber of
excellent quality, the Goodyear process itself
possesses certain disadvantages, the chief of which
are as follows :—fl) It necessitates the continuous
use of steam both as a heating agent and as a
medium for exerting pressure on the goods under
treatment (and thus avoiding the development of
porosity). (2) It is a comparatively slow process.

(3) It restricts the manufacturer in his choice of
filling and colouring agents. Organic filling agents,
with very few exceptions, are destroyed or seriously
deteriorated by the combined action of heat and
sulphur, and in many cases by heat alone. Thus
cheap and useful filling materials such as wood meal
leather, cotton, and wool wastes cannot be success-
fully employed in the manufacture of rubber goods
The manufacturer has to fall back on inorganic
compounding materials such as barytes, chalk
china clay, kieselguhr and the like. Further, the
najority of coal tar dyestuffs are destroyed or
wdified hy the action of sulphur at a temperature
if 140° 0., so that the manufacturer has to confine
iimself to the use of mineral pigments such as zinc
)Xide, antimony sulphide^ chrome green, and so on,
I fact which explains the rather drab colours
lommon to most rubber goods. Delicate tints are
iractically unobtainable.

The new process which forms the subject of this
laper removes these restrictions and renders
ossible the production in the rubber trade of wholly
ew technical and artistic effects. The discovery
r the process resulted from an investigation on the
ehaviour of rubber towards different forms of
uiphur. Sulphur is remarkable for the number of
llotropic forms which it is capable of assuming,
a all three states of aggregation—solid, liquid,M

.
gaseous—sniphur appears to be capable ofaiymg Its molecular complexity. An attempt was

jade to compare the action of these different forms

,

sulphur on rubber, and this attempt was inter-E 1
-

"I'scovery that the interaction of

(lEt
and hydrogen sulphide produces

Z sulphur which rapidly com-

eldintr**^
ordinary temperature,

vulcanisation. The reaction

ft ih iu contact

ht » vulcanisation results. In

the
li.l>era.ted sulphur is active only

sumEuf®"/ and it is fair to

ooic’sulph^^r”®’
produced by

ersiS V
process the rubber is exposed

droeen
® sulphur dioxide and

shablv readily diffuse into

ling ^‘*® and there inter-

nbines w;th®*u®'‘‘''?,.®“’P^'‘';’
"'hich immediately

a, vieHin™
^^® rubber at the ordinary tempcr.a-

‘t obtaftfh
u'holly comparable with

idencs is
Goodyear not process,

sctuallv
^^““ulating to show that the product

daihed bv th«®t*®1. jP strength : this may be
'bsr hrodni-jj depolymerisation of
I.

P'^'^uced by heat is avoided in the new pro-

from thVsu‘lnW°el?l’^'?a'’
rujeanisation-as distinct

Parkeh’ “ vulcanisation produced by

exteu/the'E®f®^ ‘\® ®*® '’®«* “<1 to o greatextent the use of mechanical pressure.

prfdimed‘'oET
*''® ?®®®' '>®th of which can beproduced on a large scale at a very cheap rate.

(4) It is rapid in action,

(5) It enables the manufacturer to emulnv nrirntiie

‘.I'KfK 5“ ““5 S-l"
Iv

afB attarked andXa^r^^dby contact with sulphur chloride) .

‘ “estroyea

™sterials
y DO fabricated from various wastes in this

Sr bMt** an
fl®®'' sud wall coverings,

“°® “snufacture, and for fancyleather goods and upholstery work Further in

~th: rThr'“‘"A""" ’'®®ouu«ted

DOSsihle the P''®®®*® '•®''fl®''S

j ®/ '“fl’'®'' 0® 0 binding agent for

the rL^ns'*
““terials as an alternative to

which have 1 '‘’'®t
™fl®tances

that thf
^ been employed, with the resultthat the toughness and flexibility of tho productsare considerably increased.

*

Coal-tar dyestuffs vand even natural dye-s like
chlorophyll which, with a few exceptions are

ehfEE *^® ®'"'® '''®® fly “® sulphur
chloride cure, can be introduced into rubber mix-
ings to be cured by the new process with the pro-
duction of dehcatcly-tinted materials hitherto
quite unobtainable.

.

The process possesses the advantage of extreme
simplicity and its translation from the laboratory
to the works should prove a simple matter.

The process can be extended to the vulcanisation
of rubber in so iition. If a solution of rubber in
benzol or naphtha be saturated or partly saturated
with h.vdrogen sulphide and mixed with a solution
of sulphur dioxide m the same solvent, tho liquid
sets in a few moments to a stiff jelly, and on
eliminating the solvent by evaporation a fully
vulcanised rubber is obtained. The use of the
mixed solutions for producing perfectly vulcanised
seams and joints has proved highly successful, and
inner tubes repaired by the new process have an
excellent life.

hurther, by the use of the solution process, re-
formed leather soles and heels may bo attached to
boots without the aid of stitching or nailing, and
indeed, a whole boot may be produced from the
re-formod leather without a single stitch being
necessary.

During the past month or so certain modifications
of the process have been devised, hut these must
form the subject of a later paper.

Discussion.

Mr. B.trLEY ashed whether the presence of the
sulphur dioxide or the hydrogen sulphide in the
rubber was likely to result in deterioration of the
rubber in use. Also whether the removal of the gas
was complete.

Mr. Tomkinson asked if the water produced
caused any porosity in the finished goods.

Mr. Mabcroft pointed out that one of the best
red pigments was antimony sulphide, and that it

usually contained a fair percentage of free sulphur.
Tho same remark applied to ultramarine. Was
that free sulphur affected during vulcanisation, or
would it “sulphur up” afterwards?
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Mr. liBON said that he had made experiments

with the process described and had found that

quite a lot of sulphuric acid was formed. How was

this got rid off He assumed that there was a

certain amount of free sulphur in excess at the end
of the process; did that “ bloom ” up and, if so,

what method could be adopted for its prevention?

Dr. Bloch asked how the new rubber compared
with leather or with rubber vulcanised by the hot

process in the wear of boots and shoes.

Mr. Teubt said that he had examined a sample

of the rubber treated according to the authors’

process, and after a lapse of six months in his

possession he had found it to be perfectly sound.

The problem in the rubber world was to find a
really satisfactory “ ageing ” test. In order to

obtain proof that rubber was properly vulcanised

and not surface-cured the de-vulcanising processes

could generally be employed. Rubber “ cold-

cured ” by the Parkes process could always be

de-vulcanised quite easily, especially in hot alkali,

which removed the chlorine; but if the rubber

cured by the “ Peachey ” process was treated by a

hot alkaline solution there was practically no
effect; the strongly vulcanised rubber remained
intact. That was evidence of complete vulcanisa-

tion and not merely “ surface curing,” as in the

Parkes process.

Prof. Gbeen asked whether the process could be
applied to the treatment of outer covers for tyres.

It would appear that if it was possible to combine
the Etren^h of a fibrous material with the

resiliency of rubber a great advance might he made
in the wear of outer covers.

Mr. G. H. Geat asked how it was proposed to

manufacture a solid rubber tyre such as was used

on a commercial vehicle.

Mr. Peachet, in reply, said that the two gases

were introduced separately, both being compara-
tively easily soluble in the solid rubber, especially

the sulphur dioxide. The amount of sulphur

dioxide absorbed by rubber was su^rising.
Hydrogen sulphide was more than sufficiently

soluble to yield a coefficient of vulcanisation up to,

say, S, which was higher than was required in

practice. Adsorption was not relied upon at all,

but absorption of the gas followed probably by
solution. Generally spesiking, excess gases, as far

as could be judged by smell, were driven out of the
rubber after about one hour’s exposure. The
practice had been followed throughout of giving

the shorter sulphur dioxide treatment first and
finishing up with the H,S in excess, so that there

was very little possibility of free SO, remaining
and practically no danger of free acid forming.
To get a fully vulcanised rubber it was only
necessary to introduce some 2^% of sulphur; there-

fore the amounts of the two gases required to

vulcanise a mixture containing, say, 50% of rubber
were surprisingly small, and there was only a
negligible amount of water produced. The water
diffused out of the rubber quite rapidly: it never
existed in the liquid form in the finished product,
and the vulcanisation need not be followed by any
drying operation; mere exposure to the air for a
few hours, at any rate, caused all necessary

elimination of water. As regards the free sulphur
!
present in antimony sulphide and ultramarine it

was disadvantageous to have free sulphur present
in a mixing which had to be vulcanised by the new
process. He supposed it tended in some wav
sympathetieally to convert the atomic sulphur into
molecular sulphur. In all mixings which were made
for the new process ordinary sulphur would not be
present, and the usp of antimony sulphide would
be especially avoided, as that substance could be
replaced by much better and brighter colours. In
the “ dry ” treatment the rubber or rubber mixing
to be vulcanised was exposed to sulphur dioxide for
10 minutes, after which a very short exposure to
the air was given to remove the adsorbed gas from
the surface. The material was then introduced
into another chamber where it was exposed to the
hydrogen sulphide for 20 to 30 mins. In the

case of “ solution vulcanisation,” it was very easy

to prepare standard solutions, and in practice a

standard solution of sulphur dioxide was prepared
by weight. It was convenient to use a solution

containing 0'8% of this gas in benzene, and to

saturate a 10% rubber solution with hydrogen
sulphide, and mix four volumes of the hydrogen
sulphide solution containing the rubber with one

volume of the benzene solution. The actual pro-

portion of the two gases interacting vai

theoretical. Small amounts of free sulphur were

invariably formed in the rubber. The combination
was not quite complete, as apparently a small

amount of the atomic sulphur was changed into

molecular sulphur, but the amount was small com-

pared with the amount that was left in the rubber

by the “ hot ” process. It was a matter of surprise

to learn that Mr. Leon had found acid in bis

samples; possibly be had used the sulphur dioxide

in excess, or at any rate not in sufficient deficiency.

In his own experiments the hydrogen sulphide had

been invariably kept in excess, and by treating the

rubber first with sulphur dioxide and then with

hydrogen sulphide the formation of any trace cl

free acid could be avoided. It, however, faulty work-

ing led to the formation of a trace of free acid the

material could he treated with ammonia, just as in

the sulphur chloride process. The question of the

treatment of rubber of one inch thickness was

rather beyond the present limits of the process.

The porosity of a mixing was actually greater when

it was fairly heavily loaded, and it was surprising

what penetration was obtained. Although exact

diffusion figures were not available, it might be

assumed that both sulphur dioxide and hydrogen

sulphide diffused into rubber at least as rapidly ns

carbon dioxide, and in the case of sulphur dioxide

more rapidly. They would not attempt by the new

process to deal with material one inch thick, but

would avail themselves of the new method of

building up which had become possible as the

result of the new solution process. It was possible

now to build up material of any thickness after it

had been vulcanised in sheets and to get a solia

mass in whieh the joints were of a strength equal

to that of the material itself. The treatment of

thick articles would, therefore, involve new

methods of building up, but it was quite desirable

that such new methods should be iritrodiicen.

The leather compounds prepared by this process

were 2} times as durable as new leather.
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the cobbosion of coke oven walls.
BY A. E. FINDLEY.

The work described in this paper was undertaken

with the idea of throwing some light on the effect

of certain ingredients in the coking slack on the
corrosion of the oven walls. The ingredients which
were suspected of producing the most harmful
effect were salt, iron, and moisture.

For the purpi^s of this work the total amount
of salt present in the coals examined was not de-
termined, but only that amount which could be
removed by washing 200 grama of each coal by
percolation with cold water under exactly similar
conditions. The main object of this washing was
to test the retentive capacity for water of different

coals (as sent to the ovens), and also to show to
what extent this retentive capacity depended on
the fineness of the coals after crushing. Subse-
quently each coal was washed until 100 c.c. of the
wash water required 2 c.c. or less of N/50 silver
nitrato solution. I» each case the same amount of
wash water was used on a definite weight of coal.
The quantity of salt extracted was proportional to
the quantity actually present in the coal within
certain limits.

Tests on lour coals in

' hopnerf

«

theuoppera is not saturated with water. The sub-join^ table indicates the first stages of the workfor four different Vorkshire cokingllaeks.

rate of
^ empirical and are based on the

table!-
conclusions may be drawn from the

bilklof
1^''®

““““"I; increases the dura-
ri

® decreases.

are hilh P^o^nt

still fuftCr dtkf'h1^“''’
'>®

moisture may be present in relatively

, 1
,!,®

^nt tins does not appreciably affect

!iTf I v? ?7®’’ amount of

rii
Hoyland Silkstone.

temperature in vertical flues of a

n!?hl o to shorten the life
or the oven walls.

looni ft
t^cam. Soc., Spring,

1^20) that iron may be carried right through and
out ot a fireclay brick by means of salt at 950“ CWorking side by side with Rees I have endeavoured
to throw some light on the mode of transference of
iron from coal into the fireclay of the oven walls,
because R«s has shown (Trans. Ceram. Soc., 1918)
that spalling mainly takes place at a layer of
haematite formed some distance inside the bricks

;

he explains the presence of hiematite by assuming
that the iron is carried into the bricks as chloride
until it meets with oxidising conditions.

South Yorkshire.

Colliery.

r""
1 TjTpe of ovens. Salt,

1

re.o,.

%
Water.

%
' Ash.

%

Belative
retentive

capacity
for

water.

' Relative fineness. Life of ovens.

Waleswood SimoH'Carvea. 0142
i

{a) regenerative
;

' (6) wake heat.

1

1-45 15-5 8-75 8 4-1% above i*

20-5% above J' less than 4'

2M% above i/ie" lew than i'
54-3% less than 1/16' '

1

(a) 18 mootbs

i
(6) 24 years

j

roughly

MoQcktoa MbIq .

.

Siraon-Carves, ' 0-086
waste heat.

i

0-82 n-5 9-0 3-4
1 16-25% above 4'

;

!

41-5% above 4' less than 4'
1

;
16-?5% above 1/16' Icsa than 4“

!

j

25-5% less tlian 1/16'
j

SougMy
3 yearn.

^Tharm-liaeVood-
j

moor
j

!

Simon-Carvee. » 0-038
regenerative,

i

!

0-n 8-4 49
1

j

i
28-8% above i' |

29-6% above j' less than 4'
j

14-3% above 1/16' lees tb«i 4'

27-3% leas than 1/16'
,

Boughly
4 years.

Hoyland Silkstone
1

!

Semet-Solvay,
! 0028

waste heat.
|

1

109 12-4 8-05 29
j

1-43% above 4'

9-34?b above i' less than 4'

12-06% above 1/16' teas than 4'

65-98% less than 1/16'

Ko repairs

Bince 1917
when ovcDB
were built.

tia
however tinely a coal

crushed, washing with cold or boiling water does
0 remove all the salt, and that further prolonged

r
water and with dilute nitric acid will

ft. 11
quantities of salt; consequently,

tk«
given for salt in this work are better for

*'**®'* figures taken from the

nto.!®®
over one year’s working at the coke

been
coals examined, because they have
under almost exactly similar oon-

of salt nr!i'!i*'
conditions for the determination

5 at uitferent coke ovens are very variable.
water in the coal going to the

the untfl i*®
dependent initially on the size of

slack; the amount of water

amouipf^f'” f^® crushing (i.e., theW tk. "'ft®’’ which does not drain out, however

Mtirelv
in the hoppers) will depend

result. j ,
*“enes3 of the crushing. The

slso th.V 2?’^ proved this conclusive, and
» at the Hoyla'iid Silkstone Colliery, where

The following experiments were carried out by
heating og. of thoroughly mixed coal (ground to
pass a 30-niesh sieve) in silica tubes to 900° C.

—

950° C. under the conditions stated:—

Substance boated.

! Period

I
in

:
hours.

j

Atmoephece.

Fe,0« found
in ash,

calc. on.

coal

Coal A
1 H Air 1-56

!
41 Steam and air (a)l-4^(b) 1-42

Coal+CaCI, 41 Air 1-42

41 Steam (ft air 1-43

41 Steam & air & HCfi 1-28
•Coke

1

<1 Coal gas 1-53

CoalB 44 Air M4
Coal.MgCl,,ANaCl 41 Air 1'32
•Coke.CaCl,.4NaCl 41 Coal gas. 1-32
Coal.CaCl,,&XaCl 41 Air A steam 1-42

•Coke 45 Coal gas 1-44

* WbBre coke is quoted it is the coke from 5 grams of coaK
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It will be seen that the maximum loss of iron is ob-

tained by burning the coal in an atmosphere of

hydrochloric acid vapour and air. Chlorides
appear to be capable of removing iron in the pres-

ence of air and steam or of coal gas, but coal gas
alone is not effective in removing iron from
coal or coke. Of the above results those with
chlorides cannot be regarded as absolutely conclu-
sive, as I have found that the majority, although
all pointing to the fact that iron is removed, are
not outside the limits of experimental error; for

definite proof of the removal of iron it is necessary
to depend on the result obtained with hydrochloric
acid which, in my opinion, is quite beyond the
limits of probable error of experiment. There is

no doubt that chlorides hare the same effect in the
presence of gas and steam at the temperature of the
ovens, as most chlorides likely to be present in coal

will yield hydrochloric acid under the conditions
existing in coke ovens.

Applied Chemistry Laboratory,
The University, Sheffield.

Communications.

A NEW METHOD FOB THE PRODUCTION OF
CELLULOSE ACETATE.

BV W. LEIGH BAENETT, B.BC,, A.I.C.

A variety of substances have been employed as

catalysts of the acetylation of cellulose, the
chief of which are strong dehydrating agents,

such as sulphuric acid, phosphoric acid, zinc

chloride, chlorides and oxy-chlorides of sulphur
and phosphorus, dimethyl sulphate, chloroacetic

acids, etc. Chlorine does not act readily unless

under special conditions, and then only very slowly.

Combined in the form of chloroacetic acids,

large quantities are required compared with

the weight of cellulose employed. Many of these

catalysts possess the disadvantage that they give
coloured or cloudy solutions owing to decomposition
and degradation of the cellulose ester. Sulphuric
acid, which is largely employed, tends to give
dark-coloured solutions and also to hydrolyse the
product, in addition to which the properties of the
resulting esters vary considerably. Further, the

films are generally brittle owing to the fact that
all the sulphuric acid cannot bo removed success-

fully. It IS claimed that addition of substances ^

which neutralise the effect of the acid, or other con-
densing agent, keep the syrupy solutions of cellu-

lose acetate in good condition and prevent them
from giving brittle products. A distinct improve-
ment in the acetylation of cellulose results from the
use of solphuryl chloride as catalyst (Chem. Fabrik
von Heyden, E.P. 24,382 of 1910), whereby superior
cellulose acetate solutions result, and these solutions

are not decomposed by the solphuryl chloride.

For an investigation into the esters of cellulose it

was necessary to make use of cellulose acetates which
had been prepared in such a way as to ensure the
minimum amount of change in the parent complex.
All of the ordinary meth^s for acetylating cellu-

lose were rejected on the grounds that either the
ester solutions were coloured after acetylation had
occurred, or that the solutions were not brilliantly

clear, and for these reasons there was no guarantee
that the esters when isolated would not contain
products of degradation. By using a mixed cata-

of chlorine and sulphur dioxide I have found
tijat satisfactory results are obtained with the
minimum amount of change in the parent complex.
If cellulose be treated with a suitable mixture of
facial acetic acid, jpetic anhydride, and a trace

of chlorine, practically no acetylation results ualeg.
the mixture M heated for some time. Similarly jt

sulphur dioxide be substituted for the chlorine
’no

acetylation occurs, and if the mixture is heat^
j*

takes place to a smaller extent than in the ease of
chlorine. If, however, traces of both chlorine and
sulphur dioxide be introduced, either separately

or
together, into the mixture, acetylation proceeds

to
a remarkable extent, and a perfectly clear, colour,

less solution, or even jelly results. By suitably

choosing the conditions for the reaction it is possible

to obtain a great variety of pure esters, possossine

valuable properties of strength, film flexibility

transparency, and solubility. Acetylation pro!
ceeds at any temperature, and as no signs of dig.

coloration occur, owing to the great ease of control

of the reaction, no special precautions are necessary

The combined use of chlorine and sulphur dioxido ig

equally efficient in producing other esters, such as

j

the butyrate, benzoate (using benzoyl chloride in

acetic acid), etc.

The great reactivity of this mixed catalyst is pro-

I bably due to the fact that first the cellulose itself

I
acta as a condensing agent for the chlorine and

sulphur dioxidCj which produce small amounts of

I sulphuryl chloride in intimate contact with the

j

eellnlose, and these traces of sulphuryl chloride,

being produced in statu nascendi under such con-

j

ditions, are much more effective in promoting ths

;

subsequent acetylation.

A large number of experiments were carried cut

i in order to ascertain the best conditions for the

acetylation of various kinds of cellulose. Swedish

filter paper, bleached and grey American cotton

yarn, and cotton wool were employed, whilst varia-

tions in the method of adding the catalysts together

with alterations in relative quantities and condi-

tions of temperature were introduced. The best

method for isolating the cellulose ester from the

acetic acid solutions was found to consist in the

addition of chloroform or acetone to the reaction

solution, followed by mixing with an excess of

water. When the volatile solvent is distilled out the

cellulose acetate is gradually precipitated, due to

the rising of globules of the chloroform solution

through the water. The globules become covered

with a fin© film of precipitated cellulose acetate,

and on stirring these are disintegrated. By thii

means the ester is obtained in the form of a fine

white powder, and can easily be washed free from

acid. The products can be dried at 100“ C. for

several days, and do not show any signs cf dwom-

position or darkening in colour. The properties of

film strength etc. are not impaired by continued

heating.

The product depends on the conditions of aoetyln-

tion. If the temperature be kept below 65° C., and

only a trace of sulphur dioxide he employed, thf

product is chiefly a cellulose diacetate. D the rate

of chlorine to sulphur dioxide be nearer to unit.r

then the product is mainly cellulose triacetate, pa'"

ticularly if the temperature be allowed to rise nbov*

60® C.
The follow ing table shows the nature 9f the pro-

ducts obtained after varying intervals :
—

Time. YI«W. Acetic acid. CeIlatiM8

Hrs. % %
1 .. 178 63-9

2 .. 173 63-7 63-1

24 .. .. 174 — —
48 .. 173 633 61-5

72 .. 178 «20 46'^

72 .. 176* 61‘0 4H'S

• In this cjue there wm formed In addition a smali

<1-2%) of an acetate Inaoluble la acetic add. Theoretical y>aw
,

eeDuloee triacetate, 178% ; 0 «<-«%, E t-6%. The prolan

contained 0 H E-3%.

In one exmriment 200 g. of acetic acid, conta^

ing only sufficient chlorine to colour it, was .po"'!^

on to fiO g. of filter paper, and after

some time 250 g. of acetic anhydride'was addw,

lowed by the passage of a few bobbles of aulpbuf a

'
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ide
temperature rose spontaneously and was

Sit down to a maximam of 65® C. by cooling with

ttSer Within an hour a clear solution resulted.

4fter standing over night it to a firm jelly,

\ich was diluted with acetic acid and separate by

means of chloroform. The fine white powder ulti-

mately obtained was soluble in acetone, chloroform,

Dvridine, hot nitrobeaaene, aniline, and slightly

oluble in a mixture of alcohol and benzene,

inftlvsis showed it to be a diacetato (C, 48T7,

48-93^ J
H, 5‘66, 573% ;

theory requires C, 4876%

;

H 5’73%)‘ Acetic acid by hydrolysis of an acetone

miution''(c/, in/ra, the analysis of cellulose ace-

tates), 48
'81—48*98%

;
theory requires 48*8%.

In another experiment 5 g. of filter paper was im-

mersed in 20 c.c. of glacial acetic acid, and 20 c.c.

of acetic anhydride containing 0*32 g. of chlorine

added, followed by 2 c.c. of acetic anhydride con-

taining 0*26 g. of sulphur dioxide. The mixture

rapidly gelatinised, and in less than five minutes

solution was complete. After a further five

minutes’ stirring 20 c.c. of chloroform was added

and the ester separated as usual. Tho product

form^ fine white flakes of cellulose triacetate

(6*2*4% of acetic acid; theory requires 62*5%).

Using the same quantity of cellulose, 20 c.c. of

acetic acid, 45 c.c. of acetic anhydride containing

0*0^ g. of chlorine and 1 c.c. of anhydride contain-

ing 0*069 g. of sulphur dioxide, and warming the

mixture slightly, « fine pulp was produced after

10 minutes, which rapidly gelatinised and gave a

clear viscid solution from which the ester (acetic

acid 84*2%) was isolated.

Preliminary experiments showed that iicetyhtion

preceded best when the weights of chlorine and
sulphur dioxide were approximately in the ratio of

iheir molecular weights. This was ascribed to the
formation of sulphuryl chloride, and il was there-

fore considered that by working at its boiling point
(69® C.) the reaction would be greatly expedited,
since then the sulphuryl chloride would tend to re-

main gaseous and the escaping bubbles should aid in

the rapid clarification of the solution. A mixture
of 2 g. of filter paper with 10 c.c. of acetic acid was
heated to 69® C., 6 c.c. of acetic anhydride contain-
ing 0*28 g. of chlorine added, and then 3*7 c.c. of

the anhydride containing 0*25 g. of sulphur dioxide,
the temperature being maintained at 69®—70® C.
hy means of a thermostat.

It is interesting to note that both the acetic acid
figures and the values for the recovered cellulose
fitll off with increase of time of acetylation. The
decreasing figures for the cellulose recovered may be
taken to indicate some change of the cellulose com-
plex, and although the yields of ester isolated at
different stages are the same, this can be explained

that esters from modified cellulose are
in^luble in water. The cellulose recovered in the
above cases was found to possess the characteristic
properties of cellulose, being insoluble in any of tho
solvents for cellulose acetate and soluble in

from which it was reprecipitated by

Jetton wool and bleached and grey American
similar results to those described

or niter paper.

made using cotton

j •
paper, The air-dried samples were

®®ld diluted Fehling’s solution for 30
copper solution, and

copper removed by digestion with
cotton (7*33% moisture)

he
^ ^^7® absorbed 0*83% of copper and

Irv
(5*73% moisture) 0*54% on an air-

ional +w
amounts of copper are propor-

amounts of cellulose hydrate present,

ine’s was boiled with dilute Feh-

®aiovwl
15 mins., the absorb^ copper

and the products acetvlated at 69°—70®

i C. ; the following results were obtained (on an air-

I
dry basis) :

~
I ^ Cett4». liltwiMper.

I

C5opper. % 1*60 . . P9i
Eeeidual Mllulose. % . . 92*1 67*4

*•

170 1$31 yfcW Of ester (totol), %

j

The filter paper cellulose acetylated more vigor-

I

ously, but the cotton gave a solution of better colour
: and higher viscosity than the filter paper. After
i
standing for ^ hours a small amount of the cellu-

!
lose acetate in^jluble in acetio acid was precipi-

j

tated, amounting to 10*6% in the case of the cotton
I
product and 3*9% in the case of the filter paper.

I

These resulte indicate that the presence of much
I

cellulose hydrate lowers the yield of cellulose tri-

[
acetate, due no doubt to the formation of soluble

!
products of degradation of the cellulose,

i The acetylation of cellulose in presence of a large
quantity of water was examined with bleach^ and
with grey American cotton yarns. The absorbed
copper due to cellulose hydrate was determined by
the action of Fehling’a solution in the cold. Hie
wet oelliilose was pressed after treatment with the
acetic acid and washing with water, and the damp
cellulose then acetylated at 65® C. for an hour.
Acetylation was more noticeable in the case of the
grey cotton. The products were separated by
means of chloroform, and the dry products, which
retained the fibrous condition, were re-acetylated,
giving clear viscous solutions, that from the
bleached cotton being superior. The bleached
cotton gave 18% of an ester insoluble in chloroform.
The following figures show the experimental
data:

—

Moisture. %
Copper % OD dry eellalose .

.

First scetyUtloa, yield

Second soetylatioQ. yield .

.

Chloreform-soloble portion, C%
H%

Acetic acid. %
Recovered cellulose. %

Bleached. Grey.
6-65 7*20

0-S3 0-26

103 ISl
160 142
48-08 47-60
6*78 6*68

49*0 ll>4
65-0 ll'Z

s that the main
ester from the bleached cotton is a diacetate,

whereas that from the grey is a mixture of esters

approximating to the diacetate.

Sote on the analysis of ctllulose acetate,

Several methods of hydrolysis of the ester and
estimation of the acetic acid hy subsequent distilla-

tion and titration of the volatile acid, have been
.suggested. These all possess the disadvantage that
the cellulose regenerated by the reaction itself de-
composes at the same time, giving rise to volatile

acids for which a correction is necessary. It was
found that, in the case of acetone-soluble cellulose

acetates, the estimation can be greatly simplified.

Briefly the method consists in dissolving the
weighed cellulose acetate in acetone, hydrolysing
the ester in the cold by shaking with a known
amount of standard caustic soda in a stoppered
fiask, allowing to stand for a day, diluting with
water, and titrating the excess alkali with standard
acid and phenqlphthalein. A blank experiment is

carried out, using a similar quantity of acetone to

which a known weight of cellulose (Swedish filter

paper) has been added, and also a blank on a similar
volume of acetone. From the two blank estima-
tions a correction for any acidity in the -acetone,

and also for any decomposition of the cellulose, is

made.
The following results with cellulose diacetate give

the necessary data ;
—

Material. Weight, Acetone. NaOH, Acetic

Estw
8-

.. 0-3167
c.e.

SO
C.P.

47-0
C.C,

18-S5
add. %.
48*98

Celloli^
. . 0-3887 30 47-0 1705 48*8t
.. 0-3000 30 47-0 44-20

filaak .. — 30 47-0 46*90 _ '

.

The lo.ss due to the 0*3 g. of cellulose is thus 1*7

c.c. NflO NaOH. Inspection of the amount of
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caustic soda neutralised by the ester indicates that

the ester is approximately a diacetate, and there-

fore the regenerated cellulose initially amounted to

approximately two-thirds of the wei^t of ester

taken. Hence the number of c.c. of N/10 NaOH
equiralent to that neutralised by the regenerated
cellulose from the first estimation is

Sx(O-3167/0-30)xl-7=l-2 c.c.

This gives the alkali that is equivalent to the acetic

acid as being 45'9-18'^-l'2 c.c. N/10 NaOH =
48 98% acetic acid. Similarly the correction for
the cellulose from the second case is found to be
1‘3 c.c. This being allowed for gives 48'81% of

acetic acid When the same ester was submitted to
alkaline hydrolysis, and the acetic acid determined
hy distillation, the results were from 43'54 to
44-07%.

In the case of samples of the triacetate the
figures will show that the approximate amount of
aratic acid is 60% ;

hence the regenerated cellulose

will be about 55%. The correction is therefore
based on this and the results worked out as above.

The estimation becomes simpler if the same
weight of ester he taken for all estimations, as then
the correction to be applied will be uniform.

The ordinary methods of estimation of the acetic
acid, which involve distillation and titration of the
acid in the distillate, are not accurate enough to
detect differences of the order of 1 % of acetic acid
which are readily indicated hy this more exact
method.*

My thanks are due to the Department of Scien-
tific and Industrial Research for permission to pub-
lish these results, also to Professor Sir W. J. Pope
for allowing the investigation to he conducted in
the Chemical Laboratory, Cambridge.

POSSIBLE DEVELOPMENTS IN HYDROGEN
MANUFACTURE.

BY EBIC K, KIDEAL, n.SC., K.A.

The processes now in operation for the manufac-
ture of hydrogen from coal or coke as raw material
hike oentred round the steam-iron process for small
scale and the water-gaa catalytic process for large
manufacturing units. The electrolytic production
of hydrogen using coke as the souroe of power is

only economically possible when the hydrogen is

formed as a by-product in some electrochemical
industry or in special cases where its actual genera-
tion and consumption may be confined to interpeak
periods on the electrioal load.

The Linde-Frank-Caro process of separating
hydrogen from water-gas by liquefaction possesses
the advantage of delivering hydrogen free from all

impurities except carhon monoxide^ and con-
veniently under pressure. The two chief disadvan-
tages of the aystem are, firstly, the cost of omration
and upkeep of the relatively complicated, bi^-
epe^ machinery involved in the liquefaction plant,
which can be partly set off by the proceeds resulting
from the installation of an oxygen recovery plant on
the liqnafier; and, secondly, the hi^ carbon
monoxiM content (2—4%) of the hydrogen when
operating under conditions which will furnish the
maximum yield of hydrogen (t.6., 80—85% of the
total available in the water-gas). This gas can of

course be utilised for many industrial purposes,
e.p., for filling balloons or hardening fate, hut not
in those catalytic processes in which low-tempera-

* Beceat deter mlnations show tlut svea better neulta ue
obuined by rnlag li e.e. of acetone, AT/l tlksU, and fV/10 acid.
The cmMtion hi thU a»Jm the regenented eeUal<tte U imoUet,
fthd for eompsntiTe pnrfilSSi can be neglected.

tore hydrogenation is desired, such as in the p™
paration of the finer hydrogemated oils and
hydrobenzene, or where the carlwn monoxide
exhibits a marked inhibiting action, ss in the
synthesis of ammonia using an iron-base catalvst
or again where it acts specifically as a poison as in
the synthesis of ammonia with an irreversible
catalyst such as sodamide or uranium carbide
Using a water-gas of average composition (42 7 On
49% H„ 4% CO., 6% N, and CH.) 2-4 volumes would
be required to produce one volume of hydrogen
The general utihte of the method can only be ex-
tends hy some effective method for the removal

of
the carbon monoxide, a point which will^ referred
to later.

In the steam-iron processes the two representative

types are exemplified in the Lane or retort, and tbs

Messerschmidt or block type generators. Under
normal conditions these operate between tempera-
tures of 650° and 8^ C., aiM it is interesting

pj

note how far existing practice falls short of the

theoretical possibilities of the method. The utilisa.

tion of a contact material more reactive than

spathose has been suggested in many patents. Suck

material must be superior to spathose in t»o

respects
;
firstly, it must operate at a lower tempera-

ture, or more rapidly at the same temperature;

and, secondly, it must present a larger active

surface under operating conditions.

To produce some 2000 cb. ft. per hour of hydrogen

7000 kg. of spathose is required
;

if complete coj.

version (Fo^Fe.O.) were effected only 75 kg. would

be necessary. The actual yield indicates an output

of only 14 cb. ft. of hydrogen per cb. ft. of retort

space per make, and a 1 % conversion of the spat-

hose. Taking average spathose of 2 in. diameter

and mean density 5, the calculated effective conver-

sion depth is of the order of O’l rnm.
;
microscopical

examination reveals a penetration of 2—3 mm,,

indicating that but little of the surface is reactive

and that the rate of chemical action is consequentlj

partly limited by diffusion of the reactants into tie

interior, Knee a 50% loss on screening after two

months operation is by no means uncommon, it is

evident that there is considerable room for improve-

ment in this respect. The replacement of 1

hose by various forms of activated irons, es

iron-manganese and iron-copper, certainly

in increased yields for short periods, but tie

enhanced activity at the hi^ temperatures of

operation is usually short-lived, owing chiefly to

irreversible poisoning during the reducing phase,

and loss in catalytic activity due to the tbermsl

treatment which the material undergoes especially

in its exothermic phase. At the period of the

armistice experiments were being commenced bv

the Munitions Inventions Board and Departmento

Explosives Supply te ascertain how far thi.s small

surface yield could be increased by an inversion of

the process; i.e., instead of passing water-gas m"

steam over iron oxide, it was attempted to blow

finely divided iron oxide through a pipe by “

hot water-gas and transfer the rwuced oxide »

another pipe, also maintained at suitable temW*"

tures, for oxidation with steam. On paper tbi

scheme presents striking possibilities not only

regards economical utilisation of the spatbos^

relatively secondary matter—but also in

the size of plant required and the almost cer

increase in the activity of ihe material in this o ,

permitting lower operation temperatures
j

economy in both water-gas and steam, wv
,

types of mechanical devices for the

dusts have recently been designed .Lii
provide those interested in the development

gj

a process with sufficient working data for a s

design of plant.

The economy of steam and water-gas in xh®

iron process can likewise be examined hy compa
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irith the theo^ical consumption on a basis of unit
hydrogen production.

The reactions indicated by the equations,

re+H,0 ^ FeO+H,; 3Fe+4H,0;;I Fe,0,+4H„

have been examined in detail by numerous investi-
gators, noteWy by Deville (Comptes rend., 1870 78
1105, 1201), Debray Obtd., 1879, 8S, 1341), Preuner
(Z. physik. Cjiern 1904 47 a’ss) and 'chaXn
(ComptcB rend., 1914, 159, 237). The various data
do not show complete agreement as to the heats of
reaction calculated by means of the van’t Hoff

^ctions are strongly exothermic
(from 32-1 to 44 1 kg.-cals. per g.-mol.). The heat
hoerated during the steaming phase can generally
he noted on pyrometer and is entirely lost to
the system. The effluent gas will of course consist
of steam and hydrogen, and during the complete
make the ratio of steam to hydrogen can never fall
below the equilibrium values as determined by the
above reversible equa tions

; the.se are 0-1761 at 44no
and 10:l-0 at 1^° C. In actual practi^
especially towards the end of the steaming phase a
great excess of steam will be present in the effluent
gas. Some actual ol^rvations on a Lane setting
indicated a steam : hydrogen ratio of l'66-l-O at the
commencement and 6-5:l-0 at the end of a good
make, the average being about 3'0;l-0. Thus dunng
the major portion of the make nearly ten times the
amouat of steam necessary for the reaction was
passing through the system, entailing loss both in
material and in sensible heat. This loss could
doublles-s be minimised by fixing a suitable auto-
matic valve on the steam inflow.

-POSSIBLE DEVELOPMENTS IN HYDROGEN MANUFACTURE. Ill

vohime o'fTvd’^’
““sumption of water-gas per

by Dr calculated

riul^ta';— ^ ^ following

Cycle Fe^ Fe,0,
Watcr»gaj

Temperature, "0.
’™ter-ga3 per vol.

«x0 30 iydrogeu.

750 .. S •• « •• 2-S5

S50 41
40
35

2-77

2'6S

Temperature.
“C.
G50
750
850

% H,.
42
56
66

Vols. water-gaa per Tol.
^0- hydrogen.
64 .. 1'8
70 .. 1-6

1-4

The reactions occurring during the reducing
phase are much more complicated than those in the
steaming phase. Apar-t from numerous secondarv
reactions common to both phases, the main re'-
actions on reduction are unknown. It is, however,
pra^i^lly certain that the hydrogen reduces the
oxide in accordance with the above equatfons, but it
13 as yet uncertain whether the carbon monoxide
enects reduction m a similar manner

:

FeO-KX):^ Fe-l-CO,; Fe,0,-f4C0 3Fe+4CO.,
or whether it operates in a secondary manner due
to the interm^iate formation of hydrogen accord-
ing to the well-known water-gas reaction,

C0-t-H,0 CO,-hH,.

Although carbon monoxide is a more powerfulr^uemg ^ent than hydrogen below 850® C., when
constant of the water-gas

reaction becom^ unity (Henry, Phil. Jfag., 1836,

3s’ Rail
^ Seeker, J. Amer. Chem. 8oc., 1903,

ex’trem 1
*?, *^*- nbnonoe of moisture it is

Dowifu-^ n
®'“8gish. Moisture acts as a catalyst,

Sd hydrogen formed is a more

nion«iL‘ ^ powerful r^uemg agent than carbon

a
analysis of the spent water-gas from

gas
'“‘^‘oated, however, that the water-

temn!? J
obtained at the operating

aid
‘I-"* with thf

and its
sy®*®™ hydrogen, water, iron

*®g«*'ior with those on the water-

tion nf
^ calculate the theoretical consump-

Qav be
‘^“ring the reducing phase. It

rarianee 1?
passing that these data are at

PhvsIk^piT ®®“r and Glaessiier (Z.

J*i*2132o®Qn? Schenck (Ber., 1905,

'*1®“!., 1908 « %vn^’ .Eiektro-

fnrna^ *’'®, reactions in blast-

^“6 to tlie J
’1“?®® ®/ 4^® differences is possibly

aarbides j^^WJ’^'on of carbon or the formation of

aside bv
‘he blast furnace. The reduction of iron

«sotherm;.2“ “““.osid® appears to be an
lures.

* reaction at these relatively low tempera-

of"The f the carbon monoxide fraction

suirlestJid ‘h
purposes has been

‘urestigators, notably by
1

indicated, the

I it
®jpP®®,r« 4? he exothermic at 6.50° C., buton the other hand the reaction velocity may be

it”
.precautions have to

i precipitation of carbon on the
iron through the secondary reaction 2C0 Z C-I-CO,.This latter difficulty can, of course, be readily

¥.®.PP'‘“4ion of one of the three general
methods whmh have been suggested. All of these
rel.v upon the maintenance of a suitable ratio ofcarbon dioxide to carbon monoxide in the reducing
gas so as to prevent the precipitation of carbon

of Boudouard (Ann. Chim. et
Phys^, 1901, VII., 24, 5), and Rhead and Wheeler
(J. Chem Soe., 1910, 2179, and 1911, 1141), the

dioxide /carbon monoxide i.s 1-67 at^ C., 0 (2 at 700°, 0-60 at 750°, and 0’07 at 800°
these conditions can easily be produced bv oper-
ating at very high temperatures, where it 'will be
noted tliat the ratio sinks to such a small value
that the carbon dioxide present in the water-gas or
the small quantity produced as it enters the retort
IS suthri^nt for the purpose. In general, however
this 16 not an economical method owing to the short
lite of the retorts and to the increase in the radia-
tion loss from the bench. The higher CO,/CO ratio
necessary at the lower temperatures can be obtained
either by the admission of a little air, as in the
block type generator, where partial internal heat-
ing obtains, or by the admission of steam during
the r^ucing phase, when an increase in the carbon
dioxide content results through the operation of the
water-gas reaction. Alternatively the same result
inaybeobtained bypassing the mixture of steam and
water-gas through a pre-convertor containing cata-
lytic material maintained at a suitable temperature.
If more careful investigation supports Jaubert’s
views as to the merits of carbon monoxide as a re-
ducing agent it would be a comparatively simple
matter, provided that due attention be paid to the
(p,/CO ratio, to produce such a gas by the passage
of spent water-gas, after removal of the steam by
condensation, back through the water-gas gener-
ator. Such a gas is cle.irlv much more eoonomically
produced than “straight ” blue water-gas.

Tt is evident that with iron oxide as contact
material no great improvement over existing prac-
tice in water-gas consumption is to be expected
although a marked improvement in steam consumpi
tion is theoretically possible. Economy of steam
can readily be effected by the employment of acti-
rated irons, as is exemplified by the following
figures obtained with spiegeleisen (18% Mn) as con-
tact material.
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Temp., *0.

«00
650
660
720

Vola. steam pet vd. hydrogen
in efflwnt gas.

20
1-8

1-6

1-25

To reduce the consumption of water-gas involves

the utilisation of an oxide more easily reducible

than iron; other considerations, such as cost and

fusibility of the reduced metal, have apppently

militated against the adoption of such materials.

The fuel employed for keeping the retort system

hot must also be included on the debit side in

hydrogen manufacture. From this point of view the

block type of generator is far superior to the retort

type, but the hydrogen produced by the former is

usually not so pure owing to the difficiilti^

associated' with the scavenge. Experiments in

Sweden on a typical retort setting of brick and

magnesia showed a radiation loss of some 470,000

kg.-cals. per hour. With an average water-gas of

75 kg.-cals. iiet per ch. ft. a consumption of 6300

cb. ft. per hour would be necessary to make np the

deficit. During this period 4000 cb. ft. of hydrogen
|

is produced with an intern.al consumption of I

10,500 cb. ft. of water-gas. The spent water-gas '

has thus just sufficient fuel value to compensate for
j

the radiation loss, provided that it be burnt in the !

mo.st economical manner. One proposal for the
j

economical utilisation of heat from the spent water- !

gas is to effect its combustion by the reaction of I

some comparatively readily reducible oxide, such as
j

copper oxide, the heat being recovered by re-
1

oxidation of the hot copper with air. By a suitable ;

arrangement of shells in a generator of the block
1

type, it would thus be possible to redui^ the iron
|

oxide in one shell and oxidise the copper in another
,

\

burning the whole of the water-gas within the unit.

The re-oxidation of the reduced copper with air I

would, however, probably occa,sion a very great i

local elevation of the temperature.
|

The purificaHon of hydrogen from the steam-iron
j

process.

The general methods of purification in UM entail

merely the removal of the carbon dioxide and

hydrogen sulphide.

Sulphur is the most dangerous impurity in

hydrogen employed for catalytic purposes; whilst

it is customary to remove the hydrogen sulphide

from the original water-gas, the organic sulphur

compounds such as carbon bisulphide and thiophene

remain. Owing to the high percentage of carbon

monoxide in the water-gas it would not be feasible

to remove this by catalytic decomposition on the

surface of hot nickel according the reaction,

CS,-(-2H,=C+2H,S.

The quantity of carbon deposited from the carbon

monoxide would prove a serious factor in the opera-

tion of this (the Carpenter-Evans) process unless

the operation were conducted at very high tempera-

tures.

It is weir known that in the catalytic water-gas

process the sulphur compounds are converted into

hydrogen sulphide bv hydrolysis at the surface of

the catalyst, CS,-I-2H,0=2H,S+CX),. In the pre-

sence of suitable catalytic agents this reaction pro-

cess much more rapidly than the hydrolysis of

carbon hionoxide (the water-gas reaction); thus by

admitting a small quantity of steam to the water-

gas and passing the mixture over a carefully pre-

pared alumina-iron oxide catalyst, the organic

sulphur compounds undergo hydrolysis and but

httw of the carbon monoxide is converted.
_

Pre-

cipitate alumina Containing suitable quantities of

water will actually hydrolyse carbon bisulphide in

the cold. The presence of sulphur compounds in

'the hydrog^ is du^ chiefly to the formation of sul-

phides during the^eduction period
;
this can most

conveniently be obviated by working with a water,

gas free from sulphur.

Hydrogen sulpnide can also be removed froj,

hydrogen by a process of selective combustion. Loj
oxide' admixed with certain promoters can

utilised for the oxidation of the hydrogen sulptyp

at a temperature of about 280° C., according to the

reaction 2H,8-l-03 =2H,0-|-S,. A small quantity of

steam must be present to prevent the reduction of

the iron oxide. The sulphur is carried forw anl in

the gas stream and sublimes in the colder portions

of the tube. The process is, however, complicated

by a number of interesting side reactions. If the

correct ratio of hydrogen to steam as calculated

from the data of Premier and Chaudron be em-

nloyed, the following equilibrium is simultaneouslv

obtained; 3S+2H,Oi;2HiS+SO,. Although the

e()uilibrium concentrations of hydrogen sulphidp

and sulphur dioxide at the temperature of operation

are small, they are by no means negligible, and as a

result an appreciable quantity of flowers of sulphur

is deposit^ with the condensed water in the con-

denser. In addition, if the catalyst column be long,

rehvdrogenation of the sulphur vapour occur,.

S,+2H,=2HjS. This phenomenon is well marked

ill catalysts containing nickel. Still a third

possible 'method tor the removal of hydrogen

sulphide is its selective oxidation m a liquid

medium, r.j7. colloidal iron hydroxide, the, iron

sulphide being regenerated by aeration. Only

partial oxidation of the sulphur occurs, the

greater bulk being deposited as free sulpbni

2FeS-t2H,0+0,=2Fe(0H),+S,
The sulphides of copper and nickel undergo i

similar oxidation, a reaction possibly common to the

sulphides of all heavy metals. The reaction

velocity at 20° C. varies in a marked manner from

metal to metal; nickel is extremely reactive, coppn

almost inert, and iron of medium activity?, It

would appear possible that by a suitable choice w

metal and the addition of a catalytic oxidation

accelerator, e.g. a vanadium salt, a rwetion

velocity comparable with the rate of formation of

I

the sulphide could be obtained. Under these con-

ditions a purely catalytic process for removing

I

sulphide would become operative ass distinct troni

I the disctiiitinuous process now in operation »

certain coal-gas plants.

For the removal of carbon monoxide there an

likewise several alternative schemes which appear

capable of industrial devebpment. Of these may

be mentioned the method of selective combustion

the process utilising the water-gas reaction, ana

that of methanation. The methanation process 0

Sabatier, in which nickel is used as contact agent

for the reaction CO-f 8H,=CH.-l-H.O, proceeds

rapidly and smoothly at relatively low tempera-

tures, provided that the hydrogen is *''*

substances containing sulphur. The method has

but small merit for hydrogenating processes 11

which a circulatory system is in use, for apart fro*

the actual hydrogen consumption—a not unim-

portant item in a gas containing 2—4% of o?’’™

monoxide—the methane rapidly accumulates in tw

system, lowering the partial pressure of the hydro-

gen, unless frequently removed by blowing off-

Tne utilisation of the water-gas reaction appea

much more promising. It has already been m

cated that in the steaming phase, 7—10 tiM^*

'

amount of steam actually neceesary is

through the retort system. Since the retort co

tains iron oxide, it follows that the water-P

equilibrium should be obtained in the eW

hydrogen containing but small quantities of car

monoxide and dioxide. This Was actually
-j,

he the caae; the ratio of carbon monoxide t®

in the hydrogen was found to conform to the ra

of steam to hydrogen as demanded by
^

ratio being high at the commencement and -

low towards the end of a make. It should ta
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possible to lower the carbon monoxide content of the
hydrogen, either by paseing the gas as it issues from
the retort through another retort in the same hank
maintained at a somewhat lower temperature, e.g.

450° C., or by mixing the hydrogen from which the
carbon dioxide has been removed (or even hydrogen
ffhich has already passed throu^ the hydrogena-

tion plant, and is consequently rich in carbon mon-
oxide) with the steam entering the system one or
two minutes after the commencement of a make
The following figures indicate the purification which
could be effected on an average make of hydrogen
containing 0'3% CO and 1-8% CO, with these
alternative methods.

1. Passage of the make through a catalyst
chamber maintained at 450° C. with a
bydrogenisteam ratio of l!3:—Entering gas 0‘37
CO, 1-8% CO,; effluent gas, 0 07% CO, 2 03% CO,.

°

(2) Passage of the hydrogen after removal of the
carbon dioxide through the Lane setting two
minutes after commencement of the make, when
nearly 50% of the make has already been produced •

Entering gas, 0-3% CO, 00% CO,; effluent gas’

013% CXI, 0-9% CO,. The method of selective com-
bustion involves the removal of the sulphur com-
pounds from the hydrogen. The hydrogen is then
mixed with a little more than the requisite amount
of oxygen—for very small concentrations of carbon
monoxide with twice the theoretical amount for
ramplete combustion—together with a small amount i

of steam, and passed over suitable catalytic :

materials such as activated iron or capper oxides, i

Coinbustion of the carbon monoxide is complete and
'

j little water is formed. The oxygen is most con- '

renicntly generated by electrolysis. Tliis process
rFOrks admirably on units dealing with 1000 cb. ft.

i

oer hour, but has not yet been tested on a larger
!Mle. "

!

The water-gas eataigtic process.
i

It has already been indicated that the minimum
j

rater-gas consumption for the steam-iron processes i

of 2'5 volumes per volume '

It hydrogen, and that the steam consumption is 1

It le^t 4 volumes, which could theoretically be re-
'

lured to about F3 volumes per volume of hydrogen •

The development of the Mend and Langer cata- ^

[tic process by the Badische Co. has resulted in i

*tydrbgen by the con- i

option of 1-2 vols. of water-gas and 2'5—3 vols.
I

f lU
problem of the removal 1

tlie carbon dioxide, accomplished automatically i

P™<^ses, it is much more
omical than these latter in operation,

the resulting gas has, however, to be freed
dioxide and ^3% of ^

r«Mnr accomplished by

I

lestM^ raoue economical than
!

>r smalUnZ developed i

-it To confined to i

re the
and steam costs

Mtimi™
determining factors. Further in- !

momran-A®
many points is desirable to stimulate inote rapid extension of the process. i

*s suitabU
ter the production of blue

ill have
j"'*!et use in a hydrogen convertor

isrt
designed. Of the usual 5—6% of

®demti
methane present—sufficient to

•*«. nnlMs
tor many industrial pur-

‘ least half
production were very low-

lived fry™, ik
tr^uently much more than half is ;

“itrogenoiio .nkir te t*’® Presence !

arsnwS. tb
t**® *“''«• The faulty

* nitrogen Li air-Jlow is very clearly marked if

»‘nst resulting gas be plotted
a waterUsP^iP “a''®’ ^nin- although

J’
exothermic (CO-f-H,0 =

>i-to,uoo cal.), the amount of heat liberated

the svstem
*?®‘®"* "”‘ta t® maintain

550°!!«5p r
‘^® temperature of operation,^ sood heat-interchangers

great This 'n bV®*® « extrei^ly

ftotable
problem would be solved in the most

Xrattee^enP''
’’^

1

“'® '‘'>5^1100 of a catalyst^rative continuously at 450° C, instead of 550°-

r^autother™ the reaction would
® a a much purer gas would be ob-

stanfrfZ^w
"^‘“® **'® ^uilibrium con

f^° C -"If 0'24 at

of 9-51 tbo „
.‘‘a a steamigas ratio

3-0°/ -It
monoxide content would be

perfture i®”"*
a* t’’® ’°'^ar tem-

hrstfwin n
^’*’’“'‘§11 many of the activated cata-

' perature “t this tem-
^

perature tor reasonable periods, yet up to the
' time no one of them has stood the test of
.

operation under industrial conditions.
plants alternative methods to pressurescrubbing for the removal of the carbon dioxide andmonoxide suggest thcm.selves. ElectroWtic "e-

Sd“iro™“^
aaustic soda from sodium cLbonate

of owiSn f expensive method

the Xetmtet;
1’’® ®™P'“yment of a divided cell,tlie elcetrolytic hydrogen produced could be utilised

1 .terZ''‘
t*-® main supply. The consumption ofZ *’® 1200 cb. ft. and of powerabout 160 kw. per 2000 cb. ft. of hydrogen

dliv.-r" H™®’’® «®®"®mmal to absorb the carbondioxide 111 s^inni or potassium carbonate and thento regenerate the bicarbonate,

K,CO, +CO,-f H,Os:2KHCO,,.

‘“to the normal car-

1® femove the carbon dioxide

f
P“.'?P!“K or by spraying in a current of

solutten^Al H'®
‘“‘'’“"

1
*® be in tho form of a
'‘® ®ff®®ted at ordinary

tenqieratures where t^ partial pressure of thed oxide IS very low. The approximate theoretical
tuel consumptiou for decomposition and heating of

l^^wZf® ‘®reTk‘^i B.Th.U.V1000 eb. ft. of scrubbed hydrogen, equivalent to a
fuel consumption of only 33 cb. ft. of water-gas.

fk ®
.

.dissociation process operated with a
thermal efficiency of only 10%, this would onlv
entail a TOnsiiniption of 0 3 vol. of water-gas per
volume of hydrogen produced. Where hydrogen
IS being manufactured for the synthesis of ammonia
absorption in ammonia could be employed. The
various methods for the removal of carbon monoxide
have already been discussed.

The direct production of hydrogen from. cohe.

The hydrocarbons readily decomposed at low tem-
peratnres such as acetylene or ethylene, are too
valuable to be used as a source of hydrogen in com-
petition with tho methods already discussed. Other
hydrocarbons, such as methane and the paraffins
r^uirc such a high temperature for their dissocia-
tion as to render their technical utilisation a
matter of some difficulty; thus to produce
hydrogen containing less than 2 5% of methane a
temperature of over 900° C. would be necessary.

Iho methods based upon the reactions of the
water-gas producer are more promising •

(i.) C-l-H.O=CO+H..
(if.) CO+H,02CO,+H..
(iii.) C+CO,s2CO.

For the ultimate conversion of carbon and steam
into hydrogen and carbon dioxide by means of these
reactions it is necessary to operate at a low tem-
peratnre. As has already been noted, it is quite
possible to arrive at an equilibrium in the water-gas
ration (u.) at temperatures as low as 400° C. with
the aid of a catalyst. If some means were at hand
for accelerating {>,) the most economical solution
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of the problem of hydrogen manafactnte would be
found.

The reaction is heterogeneous and catalytic
stimulation is consequently difficult. Several
methods for increasing the reaction velocity have,
however, been suggested, and some of them have
proved feasible on a semi-indnstrial scale. Xhns
Harries (J. Gasbeleucht., 1894, 81) utilising a very
reactive form of carbon, viz. wood (ffiarcoal,

obtained equilibrium without the addition of any
catalytic material at a temperature of 700° C., but
apart from the necessity of employing a special fuel

the reaction velocity was found to be exceedingly
slow.

Bergius (G.P., 259,030/11, 262,831/12) showed
that reactions (t.) and (it.) could be accelerated by
the simultaneous employment of pressure and a
catalyst. He was able to obtain a reaction velocity

sufficiently high for technical utilisation at a
temperature of 300° C. The pressure was main-
tained above the critical pressure of water
(89 atm.), whilst chlorides, and especially thallium
chloride, were employed as catalytic materials.
The gas so obtained contained but small traces of
hydrocarbons.

Attempts have likewise been made to run the
water-gas producer at low temperatures, e.g.,
500°—800° C.| and to accelerate the reactions (t.)

and (ii.) by the addition of suitable catalytic

materials. Haber suggested that the ash, and
especially the ashes containing iron, accelerated the
water-gas reaction and facilitated the interaction
between the carbon and steam, but did not influence

the reaction velocity of the interaction between
carbon and carbon dioxide. This hypothesis was in
part confirmed by Gwosdyz (Z. angew. Chem. 1918,

137), who showed that the reaction velocity of the
water-gas reaction was greatly affected by the ash
content of the coke. A coke containing 8'5% of
ash yielded 29% of carbon dioxide, whilst pure
carbon (lampblack, 0'1% ash) yielded only 8'6% of

carbon dioxide at 560° C. More recent patents
describe the spraying of the coke with suitable
catalytic materiab before feeding into the water-gas
generator. The difficulty associated with the
process if the ordinary type of generator be
employed would largely depend on the nature of

the clinker and the mechanism for its removal.
For water-gas generators operating at high
temperatures, e.g. 1300° C., any increase in con-
stituents forming clinker or fusible slag is to be
avoided, but at 600°—700° C. a small increase in
clinker content could be permitted. Again the
process would appear capable of inversion

;

powdered coke sprayed with catalytic material
could be injected into a current of steam super-
heated at 700° C., thus obtaining a simultaneous
increase in the reaction velocity due to an increase

in reacting surface and the elimination of the
clinker problem.

Chemical Laboratories, The University,
Cambridge.

THE ABSORPTION OF ETHYLENE AND
PROPYLENE BY SULPHURIC ACID.

BT SYDNEY GLENN PEESTON PLANT AND NEVIL VINCENT
8IDOWICK.

It has been known for a long time that ethylene

can be absorbed by sulphuric acid, and this was
iqade the basis for the commercial production of

ether by Fritzsche (Chem. Ind., 1898, 21, 27 ; 1912,

35, 637). The dissociation and decomposition of

ethylsnlphuric acid at different temperatures has
been investigated by Kremann (Monateh., 1910, 31,

211). The ob)ect ofAhe present work was to inveeti-

gate the effect of varying the conditions upon 41.

rate of absorption of ethylene by sulphuric
acid

and also to study the products and the mechanisn
of the reaction. The ethylene used was prepared b
passing the vapour of 97% alcohol over puQi/
soaked in phosphoric acid and maintained at '!

temperature of 280°—300° C. The gas was passed
from a holder through two wash-bottles containiZ
cold concentrated sulphuric acid, and then throuj
the absorption vessels in series immersed in an ofl

thermostat. After leaving the last vessel, the gai
was passed through another sulphuric acid xasli
bottle and collected in a second holder. In thh
way pressure was applied at the beginning of the
series and suction at the end, so that it was possible
to maintain a fairly regular stream of gas through
as many as five absorption vessels in addition to

the wash-bottles for about three hours,
.fbe

vessels were removed after definite intervals
of

time, washed with ether and then with water, and
finally dried and weighed. The gas was repeatedlj

analysed by absorbing the ethylene in bromine

water, and the volume sent throng the veeaelj

during each stage was read off from the graduations

on the gas-holder. The gas in the second holder

was transferred to the original one and the absorp.

tion continued. When not connected up in tlie

series the vessels were kept in the desiccator, tie

delivery and exit tubes being closed.

The absorption vessel.

Since the experiments were carried out by liarinj

an acid of different strength in each of the reaeii

in the thermostat, it was necessary for the con-

ditions in each to be comparable. By passing tie

gas at such a rate that the quantity absorbed ii

small compared with that sent through, the amount

passing through each vessel will be approximately

the same. Experiments have shown that shore 1

certain minimum value the speed of the gas hu

only a small effect upon the absorption. The reeaeli

were tested by filling each with sulphuric acid of

the same strength and passing the gas for a defnite

time through all in series, and then calculating tie

percentage increase in weight of each acid. It the

vessels are satisfactory the results would be .ilmoit

identical. Several variations of the ordinary type

of Liebig bulbs were tested, but these proved to

be unsatisfactory owing to the difficulty of con-

trolling the distribution of the acid in the bulk

These difficulties were overcome by using tl»

absorber represented in Fig. 1.

The corresponding parts of each vessel sort

made from tubing of the same bore, the dcllyory

tube being sealed in *

central position with it*

end as near the bottou

as possible. The «*•

striction. A, served to

break the bubbles ir!i“

rose during the passing

of the gas, and thereby

to check the tendency ®

the liquid to be carrw

over into the sffw

bulbs, BB. The liquid

was carried over w *

small extent in the

stages of the absorption

into the lower bulb, aW

on ft few occasions into

the upper one.
Assail

mark, .C, was ni“U^

the outside of

vessel at a point
^

to give as nearly as possible the same
jji

liquid in each, and they were filled up to this

for each absorption. Five vessels were h
tested by the method described and found i

satisfactory.
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TU influence of the epeed of the gas upon the-
absorption.

To investigate this point the gas used in each
absorption was taken from a large storage gas-
holder, so that the percentage of ethylene in it was
constant. It was passed from a graduated bottle

of ive litres capacity through two wash-bottles con-
taining cold strong sulphuric acid, and then
through one absorption vessel containing in every
case M’3% acid and immersed in the thermostat at
700 c. The gas leaving the 6nal wash-bottle was
allowed to eS^pe into the outer atmosphere,
thereby avoiding changes of pressure which a
receiving gas-holder introduces. The pressure
driving the gas through the vessel was maintained
almost constant by allowing water to siphon from
an elevated reservoir into the gas-container, keep-

|

ingthe level of the water in the reservoir carefully i

regulated. Before each absorption the gas was :

allowed to bubble for some time through the first
two sulphuric acid wash-bottles in order to remove I

all the air. Before introducing the absorption i

ressel the gas in the container was brought to
atmospheric pressure and its volume read. After
each absorption, which was of two hours’ duration
the gas in the container was again brought to
atmospheric pressure and its volume observed The
following results were obtained ;

—
Speed of gas Id litres

per hoar.

0-60

074
1’07

1-

54

2-

29

3-

81

Increase in weight
of acid

%
I'do
2-09
2-69

2-90

307
3<43

These figures indicate that above 1-7 litres per
hour at 70 C. the effect of small variations in the
speed of the gas is quite small. This result is quite
empirical and will depend upon the nature of the
absorption vessel used, since upon this depends the
relative amount of liquid surface exposed to the

gnd the extent of the stirring.

The effect of the purity of the ethylene upon the
rate of absorption.

^is was investigated by passing mixtures of
uf different compositions through

acid at 70° C. for 2i hours and observing the
percentage increase in weight in each case. The
tollowmg are the results obtained ;

—
BUiyleoe

927
66-4

840
78-9

727

59-8

67-$

Incieue

%
Ethylene

%
8-66 W-7

. . 3-87 46-4
3-58 41-1
3-62 37-3 .

.

.. 3-58 29-6
3-62 25-2 ,,

.. 8-41 17-9
814

. . 2-72
80 ..

locreaae

%
2-62
2*30
2-21

1-91
1-44

132
X-06
0-48

1UIJOW8 rrom these fibres that above about

Sttlo f efliylene in the gas has

6rmatimi'*p“?S"
degree of absorption. Con-

results is obtained from the
curves.stsorption

^^lysis of the product of the absorption.

product of the absorption into
of vessel^ diethyl sulphate. Ethylsulpburic

resent
sulphuric acid, and water are also

deach ,,To ratimate the amounts

f Blialtin,r*”Ji.*^®
liquid was extracted twice

C i r?*** W* petroleum spirit (b.p. dO"—
'hate Mt!™

“‘e etl>yl«nIphurio acid and diethyl su'l-

'b» of
hy oxmtion with a standard solu-

• (Benedict and Norris,^«er. Chem. Soc., 1898, 2», 293). The diethyi

hyttedTv potro'eum spirit was
with water for } hour before

sum
^ ‘“'o <lifference between theS pro^nct'r corres^ndfng to

in weiffht nf th
eejut fiy, analysis and the increase

exceed® 2 The" mouT®
absorption did not

and water present to to* * /’’? ™'P’"'rio acid

aVtr a™ to^uUu''™'* f

The absorption at 50° C.

^id bton^ toe^fi i
strength, the weakest

tho^ series^ Tbo
the strongest the last of

cent^« !L.J^ ®bow the per-

^ sulphuric acid present. The
“"ducted 111 stages of 2-3 hours

totoA,*^®
® weighed at the end of each

the
®PPr“‘abIe decomposition took place* remaining quite clear throughout andbecoming very slightly brown toward? the end

Hfflfi is hours.

9
11
15
IS
21
23*5

26
28-5

31
33
35
37

^ weight.
99-3%

«jd. ftcld.

2-52

5-66

9-38

12-98

21-63

2678
29'53

80-99

52-01

1-24
. . 170

2-48 8-57
8-63

. . 5-49
4-82 7-15
6-39

. . 10-90
7-99

. . 14-79
9-68 s. 19-10
IMO . . 22-21
12-51

. . 24-49
lS-72 . . 26-16
14-73

. . 27-36
15-44

. . 28-10
16-03 .. 28-67
16-56

. . 29-23

These results are plotted as curves in Fig. 2.

35

1

T

j

—

/
/ /

1 j
^uY X

9’ 'Z^so

A
A

5 10 15 20 25 SO 35
Time ia boun. •

Fia. 2.

The following are the results obtained from the
analysis of the products ;

—
Acid

Btrengtb.

Increase in

weight.

Etbylsol* Diethyl
pburicacid. sulphatk

Sulpbujic
ftcld, Water.

93-1
%

. 16-56 .

%
, . 60-1 .

%
. NU .

%
. 83-9 .

.

%
.

6-0
97-6 . 29-23 . . 78-9 . . 15-8 . 8-4 .

.

,
1-9

99-3 . . 32-01 . . 72-7 . . 22-2 . 4-6 .

.



16 T PLAlfT AND SIDGWICK.—ABSORPTION OF ETHYLENE AND PROPYLENE [Jan, 31,
, 1521

,

The absorpiion, at 70° C.

These experiments were carried out in the same
manner as those at 50° C., with the following
results :

—

XISM Is 98-1%
Percentage Increase In weight.
96-8% 98-1% 98-8% 100-1%

hours. acid. acid. add. acid. acid.
2-5 .. .. 1-36 . . 1-28 . . 2-27 . . 2-75 . 3-83

5 3-10 . . 3-52 . . 5-59 . . 6-82 . 8-89
7-5 .. . . 4-78 . . 5-67 . . 8-84 . . 11-32 . 14-29

10 .. e-50 . 8-05 . . 13-06 . . 17-16 . 21-11

12-5 ,

.

. . 8-52 . 10-84 . . 18-11 . , 23-98 . 27-79

15 .. 10-59 . 13-95 . . 23-32 . . 28-50 . 31-46
17-5 .. .. 13-29 . 17-78 . . 27-81 . . 30-97 . 33-64

20 ., .. 15-22 . 20.47 . . 29-36 . , 32-37 , 34-97
22-5 .

.

.. 16-56 . 22-37 , . 30-55 . . 33-20 . 35-69

25 .. 18-19 . 24-48 . . 31-95 . . 34-89 . 36-75
27-5 .. .. 19-52 . 28-01 . . 38-04 . . 35-23 . 87-58

30 .. 20-50 . . 27 30 , . 33-89 . . 35 93 . 38-24
31-75 .. .. 20-83 . . 27-98 . . 34-25 . . 36-23 . 38-62

These results are plotted as curves in Fig. 3.

A. 93-1% acid; B, 8S-8%; C, 98'1%: D, 98'8%; E.lOfl-1%;
E. 14% *' oleum.”

Fig. 3.

There are two small irregularities in each of these
curves. The third point in each case, correspond-
ing to 7i hours, is slightly lower than would be
expected from the general direction of the curves;
in this case it was found that the ethylene had been
passed at too alow a rate. The second and more
obvious irregularity is at the ninth point after

hours, which is again too low, but in this case
it is due to the fact that the percentage of ethylene
in the gas fell to 61'2%. Apart from these two
points each curve is quite regular, showing at first

a continuous acceleration in the rate of absorption
followed by a retardation as the reaction proceeds.
The colour of the acid gradually becomes yellow.

In no case, however, was there any appreciable
decomposition, even with the maximum absorption
obtained, all the liquids remaining quite clear.

The poMibility of the decomposition of the ethyl-
sulphuric acid was investigated by inserting after
the absorption vessels a vessel containing about
2 c.c. of iV/IO iodine solution diluted with water.
In no ease was there any appreciable decolorisation
of the iodine. The absorption was stopped after
31j hours, at which point it became difficult to
maintain a steady stream of gas through the
vessels owing to the large bnlh or liquid in them.
The volume of liquid increases about 100% during
the absorption.

The following table gives the composition of 4
products obtained i

—
I.

Acid
n. in. IT. V.

Strength,

%
Increase,

%
CiH^.HSO. HgSO*

93-1 .. 29-83 . . 69-5 . 2-2 .. 22-5 .,

95-B . . 27-98 . . 791 . 9-4 8-2
98-1 . . 84-25 . . 74-8 . 20-3 .

.

3-6
.

98-8
. . 36-23 .. 68-1 . 29-3 .

.

1-7 ..

»01 . . 38-62 . . 70 0 . 300 .. nil

I

The absorption at 100° C.

i

Three of the acids used at 70° (93‘1%, 981;;, jj;

100’1%) were placed in the same vessels and 4
;

.absorption investigated in the same manner
ii

i 100° C. The following are the figures obtained -

Percentage lacrease In weight.

5 10 15 :i0 ^

Time in Lours.

Fio. 4.

These curves (Fig. 4) show the same
which characterises those at 70® C. Decompositi®

of the ethylsulphuric acid is quite marked a

100® C. After running for hours tho stronger'

acid showed a considerable blackening in colow

and after two hours this was very marked. At

end of 24 hours the 98'1% acid was browni*J

yellow and the weakest acid slightly yellow. A

the acids were quite black after 11 hours, ab

question of decomposition has been more I'AUj

investigated at 125® C.
. i nfi

The analysis of the products was difi&cuit

to the decomposition which had taken place

fering with the ease and rapidity of the

with petroleum spirit. The resists obtained w

of litue value and are omitted.
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fhe abtorption at li5° C.

This was investigated mainly for the purpose of

the effects of the decomposition of

“tSl^nric acid. The gas was more rapidly

‘’wrtpd at this temperature than at 100° C. until

fhf dcwmposition of the product retarded the

™!ro«sn in weight and finally made it negative.

SI two acids ^re used via. : 93-1% and 100-1%.

rapidly hecame black and opaque and an

Mivsis of the products was impossible. The

troneer acid became almost solid from the quantity

S carbonaceous material which separated. The

following figures were obtained:—

Time in hours.

1-

5

2-

5

4
5-5

7
8-5

10
11-5

13
14-5

FercenUue increase

3-ir
acid.

100*1%
acid.

2-26 6-41

3-63 6-92

5*53 7-81
}

6*4A 7*12 !

7*80 6*29 !

8*29 4-39
1

7*71 2-65

6*19 "
4-33

2*56 —
—0-31 “

!

The curves indicate that the ethylsalphuric acid

has a distinct autocatalytic effect, which can also be
seen by subtracting each figure from the one suc-

ceeding it for 'any absorption with the exception of

those into which decomposition enters. This can
be explained by the greater solubility of ethylene
in the liquid phase as ethylsulphuric acid accumu-
lates in the sj^tem, which is what one would expect.

At the end of the experiment, where the rate of

absorption is very much diminished, there is still

about 70% of the primary product present, bo that
ethylene must combine with ethylsulphuric acid

more slowly than with sulphuric acid.

The amount of diethyl s^ilpkate present at different

stages in ike absorption.

This question, which has been previously referred

to, was more fully investigated hy passing the gas
through three vessels, each containing 981 % acid,

immersed in series in the thermostat at TO®* C. and
by taking out the vessels at convenient points in

the absorption and analysing the products in the

usual manner after observing the percentage
increase in weight. The following are the results

obtained :
—

The absorption by oleum at 70° C.

The absorption of ethylene by fuming sulphuric

nd waa investigated by passing the gas through

\t oleum contained in one of the absorption

assets at 70° C. The following figures indicate

lat the mechanism of the reaction is essentially

ifferent from all the other cases ;
—

rime in Feroent. tac. Time la Percent. Inc.

b«Dn. Id weight. houn. in weight.

2 .. .. 7*47 15 ... 26-25

4$ . . . . 11*09 17*5 . . . 29-48

6 . . . . 13*29 19 ... 30-86

s .. .. 15*90 21*5 .. . 32-56

10*5 . . . . 19*68 23*5 , . . 33*11

13 .. 23-63 28 .. . 83*54

From a study of the curve giyen in Fig. 3 it is

t once apparent that the autocaialytic character,

-hich b SO well marked with the other acids, is

ibsent. The absorption in the earlier stages is very

apid, and this is in all probability due to the com-
anatioD of the free sulphur trioxide with the

0 give carbyl sulphate, the anhydride of ethionic

icid. After a few hours the absorption is procecd-

ng at a rate which corresponds to that which would
le observed with about 98% acid, which indicates

hat the carbyl sulphate acts merely as a diluent

n the same manner as wnter.

The meehanUm of the reaction.

.

Apart from decomposition there are three succes-
nve stages in the aWrption, viz.

: (1) The solution
if ethylene in the liquid, (2) its reaction with
miphuric acid to give ethylsulphuric acid, and (3)
its reaction with ethylsulphuric acid to give diethyl
wiphate. It is not necessary for ail the sulphuric
wid to be convert^ into ethylsulphuric acid before
reaction (3) proceeds, as the analyses prove. The
heoretical increase in weight for all the acid to
» converted into ethylsulphuric acid ia 28'57%. At
ms point, however, a considerable quantity of
liethyl sulphate has been formed. The quantity
f ethylene actually dissolved as such in the acid
‘«\ng no doubt negligible, the observed increase in
^®ight is a measure- of the amounts of reaction (2)
Snd (3) which have taken place. The rate at which
w p8 was passed was such that a small change

^
its speed had no appreciable effect upon the

BO that the liquid phase must be re-
.^raed as saturated with, ethylene. These two
©actions proceed at rates which are proportional to

product* of the conceutration of ethylene and
0 concentrations of sulphuric acid and ethyl-

Qipburic acid respectively.

i
Increase la weight, (CjHi),S0j

25^4 .. .. ..

;
29*37 .. .. 14*5

i 32*42 .. 21*1

1

i Diethyl sulphate begins to appear after about a

[

20% absorption. The effect of varying the different

conditions upon the production of diethyl sulphate

I
can be investigated by a study of the absorption

curves together with the corresponding analyses,

> and a comparison of the results so obtained with

I this standard curve for 98T% acid at- 70° C. The

j

influence of the water present with the sulphuric

I acid is found to bo small apart from its retarding

action upon the absorption in general. The

amount of diethyl sulphate present at any given

degree of absorption is practically independent of

the strength of the acid used.

The absorption of propylene by sulphuric acid.

Experiments have been carried out with propyl-

ene on lines similar to those with ethylene. It

j

has been recognised for some considerable time that

j

the former gas was far more readily absorbed by

j

sulphuric acid than the latter. This has been con-

I firmed. It was found that when the gas was passed

I through 97% sulphuric acid at 25° C. a 50'06%

I

increase in wei^t occurred after two hours.

Absorptions were conducted using acids of strengths

between 80% and 90% at 25° C., and the velocities

measured were of the same order as those obtained

with ethylene and 100% acid at 70° C. The

chemical reactions which take place in the case of

propylene are far more complex than those between,

ethylene and sulphuric acid. Apart from the pro-

duction of propylsulphuric acid and dipropyl

sulphate, a colourless oil separated out on the

surface of the acid during the course of the absorp-

tion, This was separated, washed with an aqueous

solution of sodium carbonate, and dried over cal-

cium chloride. The liquid proved to be a mixture,

and on distillation under a pressure of 30 mm. the

boiling point gradually rose from 55° to 155° C.

An investigation showed that this product con-

tained DO sulphur, and, furthermore, appeared to

consist of saturated compounds. Three fractions

were collected on distillation, analyses were made,

and various physical constants determined. It was

i found that some oxygen waa present and that the

liquid reacted with metallic sodium. It seems

probable that the colourless liquid which separates

out during the absorption of propylene by sulphnnc

acid is a mixture of open-chain secondary alcohols.

These have probably been produced by propylene
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polymerising to giv« a bi^er oUfine with the

double bond in the l.H-positioB, having a formula
CH,.(Cn,),iiCH:CH,. Sulphuric acid then adds on
to ^ double bond and the compound so produced
is hydrolysed to give the ooirea^nding secondary
alcohol. The physical constants indica^ that the
complexity of the mokcule was of the order of 0„.

Organic Chemistry Laboratory, Oxford.

PRELIMINARY NOTE ON THE ABSORPTION
OP LIGHT BY CAOUTCHOUC.

S. JUDD LEWIS, D.8C., V.I.C., AND B. D. POBSm,
M.ac., F.l.C.

In view of the changes which are produced in

rubber when exposed to light and air, it is somewhat
surprising that no record appears to exist of any
effort having been made to study the action of light

on caoutchouc in a quantitative manner. It was
therefore decided to carry out some preliminary
experiments to determine the eharacteir of the
abrorption of liglit of short-wave length hy caout-

chouc, to which experience has shown that the suc-

cessive physical and chemical changes which occur
during “perishing” must be attributed.

With this object a specially good sample of “ fine

hard Para ” rubber was select^ in the crude con-

dition before subjection to any manufacturing
operation. This was cut into fine strips and sub-

mitted to repeated extraction with cold dis-

tilled water for a period of over a week, followed

by extraction with cold acetone until the washings
were no longer coloured. A final prolonged diges-

tion with several changes of absolute alcohol was
employ^ to ensure the complete removal of resins

and soluble colouring matters, and the extracted
rubber was thereafter dried at ordinary tempera-
ture in a current of hydrogen to prevent oxidation.

The dry material was then transferred to a stop-

pered separating funnel in which it was allowed to
swell and slowly dissolve in anhydrous ethyl ether
(purified by treatment with sodium and fractional

distillation) without agitation. The clear caout-
chouc solution was withdrawn at intervals before it

became unduly viscous, from the bottom tap, the
passage of proteid and insoluble matter being pre-
vented by tne insertion of a small plug of asbestos

fibre, and the volume removed was replaced- by the
addition of fresh solvent.

In this way a sufficient quantity of a perfectly

transparent, coioin-less solution of caoutchouc was
obtained containing approximately 0'94 % of solute

by weight. As it was found that this solution gave
only very feeble absorption, it was reduced by spon-
taneous evaporation to about two-thirds of its

original volume, thus increasing its strength to
approximately 1'5 per cent.

The method of procedure followed was similar to
that ^wribed elsewhere (Proc. Roy. Soc. B., 89,

329), with the exception of the photometer em-
ployed, which was of the new sector type, the
details of which have lately been published (Chem.
Soc. Trans., 1919, IIS, 312).

The 2 cm. cell containing the solution was placed
in the one path of light, and a duplicate cell filled

with the purified ether, similar to that used for the
prep^atien of tbp splution, was placed in the other
beain for the purpose of providing a control. The
absorption eo^t was therefore confined to the
solute alone, that of the solvent being eliminate,

'fh* ether employed was found to give no absorp-

[Jan. 81, 192 ,

tion at wave lengths above 2170 sufficient to int»
fere with the experiment.

The results obtained are adhibited in the accom.
panying curve, in which are plotted Hie values ot
the extinction coefficient, that is of log I / 1', rjjj,

tive to a 3% solution in a cell of unit thickness a
ordinates against wave lengths as ahscissEe

(I »
the intensity ot the incident^ light, and P is that
of the light transmitted). The curve has not keen
smooths out, as the slight irregularities may pri„,j

to be significant.

In considering these preliminary results it U h,

the first place remarkable that caoutchouc should
he so transparent to light as to call for file use of

so ooncentrated a solution aS 1-5% in a 2 cm
observation tube.

Ultra-violet atiorptloa spectnim curve of etliereiii

aoluUou of caoutraouc calculated oo a 3% solutiou

ia a 1 cm. cell.

The curve exhibits only a general absorptioD

which is fairly strong for wave-lengths below 2'00,

but rapidly diminishes with increase in wave-

length.

Neither with the strong solution nor with weaker

ones has there been any decisive evidence el

absorption bands, but the investigation has

gone far enough to say whether caoutchouc »

capable of exhibiting these or not.

Further work is in progress on different types el

rubber and allied compounds with a view to coa-

firming these preliminary observations, and >1

possibk securing some evidence regarding the coa-

stitution of caoutchouc.

The authors desire to thank the North BritjiJ

Rubber Co., fjtd., for their permission to putu*”

this worh, some of which was carried out in then

research laboratory.

Staple Inn Buildings, London.

Rubber Research A,sseciation,

University College, London.
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the effect of heating linseed OTT
UNDER PRESSURE AT CONSTANT

TEMPERATURE.
BT SAMUEL COFFEY, B.80. (LOND.).

A considerable amount of nork has been published
on the properties of linseed oil and the effect of
heat, oxidation, etc. The fact that linseed oil lost
much of its power of absorbing iodine after heatine
led Fahrion (Z. angew. Chem., 1892, 5, 171) to
suggest that polymerisation had taken place- and
this was confirmed by Fokin (Ref. Augsb Seifens

(J-. 1911, 344) found
that by beating tho oil in a large dish at 195^

“P-.e’-- rose from 0-9315 to

j- I'^abromides fell from
»/S to 0 9 A, and the lodme value from 180 to 121
iimilar results were obtained by R. S Morrell r I

'

1915, 105), who found that linseed oil thicken^ atMO=-280o contain^ two modifications ^th of
phich were soluble in light petroleum, but only one
n acetone, and approximately equal quantitim of
he two comjmnents were present in the thickened
il, The part insoluble in acetone exhibited every
ridenoe of polymerisation, and all traces of linolie
nd linolenic acids in the oil had disappeared The
liable romimnent closely resembM thickened
loppy^eeed oil, which consists largely of linolie
tlyoerides; the inference as to this is clear. Closely
imilar results were obtained by Krumbhaar

hiZ t
•’ •'88^ the oil fo?herter periods at higher temperatures. In this^ ’'iscosity, and acid value in

St."^'
® 88Pon‘fication value remained'

, ^dalXwIs^emZlr « “curs.

I

flampJeg of oil were hours. All the
the original oil in order^n*^

together along with
tions for the experiSenis ‘’’e “"di-
terminations were Tadr, atT® id^nticiU. All de-
heated under ACnLrl ®“* ^he oil

darkened in colour and
Pressure gradually

having the characteristfc
volatile matter

sumably due f^t, pre-

ct>Ioil?,Sa1tefseZl^^,
tube had chan^ to a^vor

*'“^‘"8,;" the sealed
slight green fluo^c^ce whmh'’®

® "
kowitsch, is charSanAf to Lew-
and tung oils whic^w“^ "^s ” (linseed

appreciable oxidation) Purth®®”!.
*’!“**'* without

to have only a slight effect
^88*'”S appeared

hours- heatiug thfcolonr and tb S"'
®^®“ 8^*®" ^

not very much more in+.Ano /k were
heated for Lven ^nrs and

1““ ‘'>8 “il

duct was paler in eXur that tb
®^ *?8 pro-

specifie gravity at P td!?
*^® "'I- The

Time of beating,
hrs.

0
/

13-5

21
28
35
12

Table I.

Sp. gr. at 20" C.

09310
0'94dO
0-9034
0'9714

0-9728

0-9610

0-9875

Bolative vlacoelt;

&t20"C.
1-00

224
8-52

4-or
17-50

84-40
40-90

hfatld®®-®’
“ ^8'' 88 88n be ascertained, the

nilnb“ .
8 more or lees non-oxidisingtaosphere at atmospheric pressure. Under these

!”lved“and
“^*8m amount of volatile producte is

laZn. cc
.8/8" after seven hours’ heating the oil

'owter that ®hf ‘p been found,

ubestbncilc
beating the oil in sealed glass

dour tf throir®in?/^d““?‘'i^ 8"d the

«ious as isTb’
™*8ad of being somewhat ob-

atler ordfnaL* n c®“®
"^®“ i® i‘8ated

leasant aJiTdlfl^ .T’ ’*'8^ P""g«°t but rather

he aiitbni'.e
' that of the original oil

results obt^i^®,^
thou^t it of interest to study

ressiire.™
®'’*^8incd by heating linseed oil under

'wXt®ai'nrf le^48W at “ “aled tubes
fleets and loss of m^^+-i**

® “ *^8t oxidation

.TbesameZinW^ 8 ®8 ter were eliminated.

N, presses, was*u8^^ tb**”™!.
^‘vect from

M as it was obbt^
^“"gbout the experiments,

l>«raallyfor the»i?b ^ 8 reputable firm
“fated, and nniTfi^civ-'*

"’8® ““""fed to be unadiil-

^ constants**
"^8* deemed unnecessary.

'fnnification vriue Sffflqi F C., 0-9310;

189*1. v’ value, 6*4: iodine

At tb^®*8’>“"‘ide value, 43-0: gw5
similar ttl^®r®t"“™®"* **'8 “^^riment

“.“"titles of nil
*8ining approximately equal

*tb in an air ovcn®/®oS!8^ heated in a sand
: 8 “"Siler tube,

the atmosphere ®"*“""t of oil, open
was aW Tlss'ls * thermometer was

‘be temi^.lS*^‘®?. b*"® “"d. In no caee
Perature allowed to rue above 280",

heaTi/g”" u if;:/"."®
during the first 21

during theS s ten turs S'^^nalt*creases more rapidly, b«t°ntt^rripidNt®®t'‘Lr

bea/„g:Tnte®:udS/

cv-as irsi* «
sj?A- ,”i"“ T;aK.‘"S“
E’S'f

Purser qua,Iitative evidence is obtained' from
nil.

*”**! relative solubilitiea of these

nam W'
®^*'®'^ 8"d light petroleum in each^.s^ution was complete, but more solvent -^srequired as the heating continued. In acetonehowever, a marked difference was observed Ue

foT7"and 14 b
*^® '8"’P'8.s Tbinb had been heated

b?*
,"'8''® ""soble with the solventbnt of the oil which had been heated for 21 hrs asmall quantity (about 5 %) remained undissolved

tiWd* t®b-
'8P8“‘8d extraction. As the heating cot^fanned this insoluble portion became larger - after

2® 5^. "-bile after 42 bra it cotstituted the larger part of the product This in

®bi"^]b / *biek heavy oil. It is remark

sf L»^®b * r
“"““'"bl® product should appear after21 hrs. heating, at the same time as discontinuities

.'n/^1
vnscosity, sp gr., and acid value curves (cf

“"d it seems safe to mLsume that these marked changes are caused hv*fho
production of this thick insoluble product which in

R 8 "^Selt b
.'?8,"b‘?®> frith that obtained bv

fj. c^r’^
***® 8t 2600-2800 o.

CAemicof j/opertiej’-The acid value and saponiflcation values were -determined by titration ^th
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alooholio potash,* the Imahromide valae bjr the

Hehner-MitebeU method as used b; lugle (Ue. eit.),

and t^ iodine value by Wijs’ method (LewkovHsdi,
“ Analysis and Teobnoh^ of Oils, Fata, and
Waxes^” p. 240 et. itq.). It was found by Morrell

(lo>c. eii.) that the iodine values of thickened linseed

oil determined by this method increased with ^e
time the thickens oil was in contact with the iodine

solution. To eliminate this effect as much as pos-

sible the oil was left in contact with the solution

for exactly 3 hrs. before titration with standard

thiosulphate solution. The results of these deter-

minations are given in Table II. :
—

Tliae ct Acid

Table II.

Saponit Iodine Hexabromide
vffihu]. Tihie. value. value.

hK.
0 6*4 180^ 180-1 43-0

7 10*4 188*2 170-7 mere trace
13-& 11*4 188-a 152-1

21 125 188-7 142-0 —
28. 14-6 1800 125-2 —
35 150 180-0 110-4

42 ISO 188-8 1070 —
These figures show that the saponification value,

as in Erumhhaar’s experiments (lev. eit.)^ remains
unaltered. The iodine values decrease fairly regu-
larly as the healing is continued, the decrease being
most rapid at first, hut there are no breaks on the
curve.

The hexabromide value of 43% in the original oil

had become almost zero after 7 hrs.’ heating, show-
ing that all traces of the most highly unsaturated
glycerides had disappeared, probably owing to
polymerisation into glycerides of more saturate di-

acids, «.g,, C00H'0„H„‘Ci,H„ COOH etc. (Cf.
Morrell, Idc. cit.)

The acid values are particularly interesting. The
original oil had an acid value of 6'4.t On hating,
however, the value gradually rose in a continuous
manner until after 21 hours’ heating. The con-
tinuity of the curve is then broken, and the acid
value rises abruptly to a constant value from
28 hrs. onwards, equal to about 24 times its original
value.

It is noteworthy that in these experiments the
increase in acid value is not nearly so targe as when
the oil is heated under atmospheric pressure and
volatile matter allowed to escape. In Krumbhaar’s
experiments, for example, after heating for 20 hrs.

at 300° the acid value was 40 times the original,

and showed no indication of becoming constant.
No explanation of this pronounced increase in

acid value appears to have been put forward. While
appreciating the fact that considerably more experi-
mental evidence is required before the point can
be settled, the author would suggest that this is

due to the direct hydrolysis of the glycerides by
water. Raw linseed oil always contains small
amounts of water, hence some hydroly|is will take
place, and an equilibrium will be set up according
to the mass action law as {C(gly«rtde) V C(h,0)) -i-

{C ( lymml) X C {acid)} Hfeoustont,) and the final acid
value for a given oil at constant temperature will

be constant as found experimentally. Assuming
that K also is small, then for the present case 0'4%
of water would be quite sufficient to account for the
increase in acid value.

*8oiiw maten consider siccdiollc potadi to be mmittable for

detemiiniBX add values, but tbs antbor has found tbat with nentra)
alecdio) and well kept sobrilnns Identical reenlts are obtalnsd vltb
baryta and with potash. It has also been found tbat add and
wnnlllcatlon vahiea determined by alcohoUc potasb save dycerol
VMiee Identleal wttb tlioea feond by the aeetin method, iltDOiish

the add value was is hlsh ss B-S.

t Tbs sSowsbIo uU value for linseed oil seems to be somswbtt
vasns ; some antborHIsa sive It as np to S or 7. wbDst some say It

wold not eloead 1 or 2. It sboold be semembered. bowevsr,
la tUs case a raw oil waa mad whieb had mdsrwns no pnrt-

tjbis treatment. Tor toor anch «lb <4 widely dtfsrsiit cdsli tbsuUm has «isnt valatiM t-t. M, 5-t, and S-O-all abovs t hut

In the case of previous experiments, done snd,
ordinary pressures at temperatures shout 300°^
glycerol produced by hydro^is would be volatill

and so the hydrolysis would go to completion, jC
at these temperatures the glycerol would prohS
be converted into acrolein and water, and so tt
latter would be continuously formed, and this wooW
account for the high acid values ob^rved.

°

In conclusion, the author desires to express n,
thanks to Prof. F. 8. Kipping, D.Sc.jF.R.g,

j

his kind interest and encouragement during’ nj
work.
Chemioal Dept., University College,

Nottingham.

Communications.

THE DETERMINATION OF AEOMATIP
HYDROCARBONS IN MIXTURES OF

HYDROCARBONS.
BV H. T. TIZABD AND A. G. MABSHAIi,

In the course of a general research on the he-

haviour of fuels in internal oombnstion eagina

it became necessary to devise a simple and accuratt

method for determining the proportion of aromstie

hydrocarbons in petrol. The method outlined ii

this paper is a development of that described by

F. B. Thole (J., 1919, 39 t), according to which the

mixture is sulphonated with 98% sulphuric acid sij

the densities before and after sulphonation deter-

mined. Thole claims that by the use of 98 acid

aromatic compounds are completely removed, wide

other saturated hydrocarbons are only attacked to

a limited extent. He estimates the separate hydtfr

carbons benzene, toluene, xylene, by fractionstiij

the sample of petrol and dividing the product into

three portions
:

(a) h.p. 40°—^95°, (b) 95°—12?,

(c) 122°—150° C. It is assumed that (a) contaim

all the benzene and (5) all the tolnene. The thno

fractions are then sulphonated separately, and the

densities before and after sulphomation deter-

mined. The aromatic content is calculated fros

the difference in densities, making an allovaan

for the expansion known to occur when aromitie

and non-aromatic hydrocarbons are mixed.

Onr experiments support Thole’s conclu.sion as to

the efficacy of 98% sulphuric acid, and in genenl

confirm the accuracy of his “ cutting points,” with

certain exceptions that will be mentioned later.

But the procedure of determining densities heioti

and after sulphonation is open to the great obj*-

tion that the time involved and care necessary i«

really accurate density determinations are consiw

able, and further that the correction to be appW

for the divergence of densities of petrols cantaianS

aromatic compounds from a simple mixture law •

uncertain. Thole’s method, too, is only apph<®“

to a very limited extent to the doterminatioii

»

xylene content, since the densities of the

^lenes are different,, and it also does not W
itself to a ^uick and accurate determination »

total aromatic content for a similar reason.

The measurement of the critical solution

peratnre of hydrocarbons in aniline can be

instead of the measurement of density, to

mine aromatic content, with greater eas® ®

greater accuracy. Chavanne and Simon,

worked on aimilar lines, have recently

(Comptes rend., 1919, 168, 1111, 1324;

that paraffin, naphthene, and aromatic

carbons are very distinctly differentiated W .

temperatures above which they are corapw

miscible witff aniline. This temperatura

paraffiiiB is hi^ .(about 70° 0.), for napht^

about 30^—5(1^ 0., *hile aromktio hydrocarbow
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miscible doim to very low temperatures. The
addition of aromatic compounds to paraffin and
naphthene hydroOMbons lowers this critical solu-
tion temperature by an amount very nearly pro-
portional to the concentration of aromatic hydro-
jirbon present. The curves in Fig, 1 show results
)f experiments made in this laboratory on the
iolubility in aniline of a “ petrol ” freed from
iromatic hydrocarbons, and the same mixed with
iifferent amounts of benzene, up to 39% by
reight. The curves show the temperatures
ibove whidh mixtures of aniline and tlie “ petrol ”
epresented in composition hy the absciesse, b^me
lomogeneous. When cooled to temperatures repre-
euted fay points below the curves separation into
wo layers occurs. The critical solution tempera-
ure in each case is represented by the maximum
loint; above this point mixtures in all proportions
1 the respectiye petrol and aniline are
omogeneous.

Solubllltycurveifor aniline and varloua hydrocarbona

Fro 1.

The most important feature of these curves is

rt! hydrocarbon at
varies from approximately equalS hydrocarbons are pr^nt

® to 5 of “ petrol ” when
tte latter contains about 40% of aromatics.

critirTf
and Simon always determine the

‘he temperature
iCpr^nted by the maximum points of the curves

aromftip i,.,a
®“ method is used to determine

>uch
** involves following out two

in ever^r^an
® ®“® eulphonation
in obviously unpractical, and

She accurSS^d
method as laborious as that of

of densities. This was

Satim and^it^w
* investi-

the tniA
deo'ded to measure in every case

We-atureof temperature, but the

ind the
''olumes of aniline

letermliSrAfVt?' Practice this comes to the

ayers of th« « ^ separation into two
‘lly cUed T®‘ 'fhen it is gradu-

“ temperature at whici it is

iderable ^nr= ’ ®7“ determined with con-
‘ little to within O'I" C. with
' ^ery small no-

‘h® case of mixtures containing
I*® aniline aromatic hydrocarbons
“Intion temn^Mt to the true critical

'8l> peSaLt ’"» C., but when a
I'esent it mar^K *’'omatio hydrocarbons is

first case it ;
considerably different. In

ossihle error *h® curves that any

causes aniline and petrol
“e observed *" the tempera-

, in the second case it can also be

SpS“£.rr..\iKSf •!"

this case tn 0 * 0 °/ . Pomt, which corresponds inr

,

the er“or in such sc
hydrocarbon, i.e“

of the total a?omatil1^rd
'®“

is an outside estimate
!

thie cause; by always usint t^“‘^
®

j

measuring out the aniline and

I

rs’S s.
-«“ 4'.SWs

I

aiid'’th“‘39% "beSin6“mix^‘®“‘’®'‘®*r’‘® »"ili”e

rather ill-defined and • 5““, ^ound to be
sistent readings to OP whTktbe®™ *'r“

8®*.®™-

accuratefy dSnet®"®'"’ I’®

made® Si^ionStlv “bv®m
®'?''“® P®'”‘ “

pipettes, 10 c c ear-b
.measuring out from

ca?bon into a large tuube fiH
^^idro-

O'P
thermometl’ (reading inV^o'to

‘il®*
®*’'®''^ turbidity firs” appears

fiend*’. ti,*®!i,“‘^*“''®
®“dden]y becomes comptetelyCloudy, the ^©rmometer bulb being obscur^ ovZa range of about O'P. The temperature^t whifh

anilineSt ” *»''®" “ *>»«

Fia2.

The means of heating is a naked flame. When
the aniline point is more than 10° above room
temperature, the experimental tube is surrouflded
by a larger tube, so as to leave an air space between
the tubes, which ensures that warming and cooling
take place gradually. When the aniline point is
below room temperature, the tube can be cooled
in ice and water, or a freezing mixture. More
conveniently the cooling can be accomplished by
placing ether in the larger external tube, throng
which air can be drawn. The apparatus is thus of
the greatest simplicity, and from this point of view
alone the method has great advantages over those
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depending on the measurement of other phTsical
proTOrtiM such as refractive index or ^nmy.
There is further the very considerable advantage^

^hown during the course of this investigation, that
benaene. toluene, and xylene appear to have prac-
tically tne same effect in lowering the aniline point
when added to any mixture of hydrocarbons in the
same proportion by weight. Figs. 2 and 3 show
the resulte of special experiments made to find out
the effects of uie different aromatic hydrocar^ns.
For these experiments, benzene, toluene, and o-,

m*, and p-xylene, were obtained in as pure a state
as possible, and the aniline points were determined
of special mixtures made up by weight of

(o) Benzene and toluene with a mixture from
which all aromatic hydrocarbons had previously
been removed by sulpoonation (Fig. 2).

(6) The different xylenes with a similar mix-
ture of higher boiling point. In this case also

two check mixtures were made containing ben-
zene and toluene respectively (Fig. 3).

i9ntt\nc. Of AntufH pqiwt

0 10 20 80 40

Feroeot^ ol aronutlc bydrocarboos by weight.

Fro. 3.

Benzene, toluene, and o-xylene were found to have
identical effects within the errors of experiment,
while m- and p-xylenes lowered the aniline point
rather less than the same weight of benzene or
toluene. But for all practical purposes it is safe

to assume that the same proportions of these hydro-
carbons by wei^t have the same effect in lowering
the aniline pointy and the following table, from

figures of which Fig. 2 has been constructed,
gives the relation ^tween the lowering of the
aniline point of a mixture containing no aromatic
bydrooubona and the amount of aromatic hydro-
carbon added :

—
FeroeaUm of aromatic
bydfoearboo la mixUtre.

6% bywei^t.
10
16
20
25
ao
35
40

Lowcriiigof
a&lUne point.

4-2® a
8-6

18*2

18>1
23-2

28-5
34*0

llie total aromatic content of an; petrol can
therefore be determined by tbia method rritb con-
siderable accuracy.
The procedure ii to determine the aniline point

of the petrol, then to ahake for } hr. 80—fO c.c. of
the petrol ' with 4lree times ita voltune of 96%

sulphuric acid, allow to stand, separate the ,
wash the residue with sodium hjwoxide soInT

'

and water, and dry over calcium chloride ^
aniline point of the residue is then determi.

,

The difference between this and the aniline n

'

before sulphonatien gives directly the percetf
of aromatic hydrocarbons in the mixture w'
accurscy hae been tested in two oases by aaki'
up. artificial mixtures by adding known weichS
benzene, toluene, and xylenes to a sample fr/
which all aromatic hydrocarbons had prerinJ
been removed. The results were :

—

Cue I.

Peiteoiage by wel^t of benzene added 12*4 -

•e H H toluene „ 14*5

.. .. » zylenee ^ 11*3

H

Total
Total found by aniline point method

88*2

88-6
21'S

21'3

If tlie whole of the added aromatic portion haJ
been m-xylene, the'error caused by assuming tk
this hydrocarbon had the same effect as benzenj
and toluene would be not more than 3% of the total

weight added, but naturally this is a circumBtance

not likely to occur in practice.

0 10 20 30 «
Feroentage of aromatic bydrocaibons by

Fio. 4.

The curve U the aame as Fig. 2, bot ttie bases used

vary wl^y.

It has been found that when extreme accutW

is not desired the processes of washing and

the mixture after eulphonaticn can be omit»

The estimation is then extremely simple, for it “

only necessary to pipette off 10 c.c. from the stp*''

natant liquid after sulphonation, and to detorBU'

its aniline point immediately. The te™P“,
,

of turbidity does not differ by more than 0'^

that of the washed and dried mixture, and the tU"

saved is very considerable. , a

The above example incidentally gives ®.P?*L
the completeness of the removal of aromatic ,

carbons by shaking with excess of 98% ? .'u

acid for ^ hr. In general our experiB'

have confirmed Thole’s conclusion that the

acid of this strength prevents action on «
,

hydrocarbons. Very little sulphur

evolved, and the mixture only gets warm n”

when there is a large proportion, say

aromatic hydrocarbons. It is possible that w
^

of even more dilute acid would be sdvantageo®
^

analytical purposes, but it baa not been



V,.. xo. IfKABD ASPMARsa^DETEftMttolOS OF AROMATIC HYDROOABBOIJS.

worth while to examine this question at present
A special experiment during the sulphonatfon of a
mixture containing 10% of aromatic hydrocarbons
showed that nearly all the latter were removed in
the first 2} minutes of shaking.

In another case, when it appeared likely that the
non-aromatic portion was attacked by the acid, the
residue after the first sulphonation was again
shaken with fresh acid. There were undoubtedly
signs of a further reaction, but the aniline point
after this treatment was found to be unchanged
showing that such action as occurred did not affect
the accuracy of the method for determining
aromatic hydrocarbons.

23 t

Fio. 0.

low«tagofaniitoepolnto(
| }

ty bcnsene.

of practical importance that
aris^ IS to what extent the lowering caused by
a given weight of aromatic hydrocarbon depends
on the nature of the non-aromatic base, h the

e. ‘he same when the base is
^dohexane, which has an aniline point of about

whmt’if*
paraffin such as heptane,

wS has an aniline point above 70° C.f This

pSmentf“‘“ J
expected, and special ex-

of i
mixtures of pure specimens

that if ;

^^^‘““hons with benaene, have shown

rnenVf. v*
results of these experi-

S binf
® ‘he lowering in the^

iS ®y®*°hexane. The standard curve

the two
difference between

“/
of the

1“ wrresponds to a difference of about

But
aromatic hydrocarbons added,

does atfent^k^^j
nature of the non-aromatie base

g^eranf degree of lowering, the effect is
;

This is
to be of practical importance,

‘he ‘his figure

the exnertl?
^ reproduced, and

obtaiMd wHh“ln faults

So far ® j
™ different natural ” petrols

“aphttene, ^ *^® highest proportion of

loWMt Th’^ P®*''®* '*'hich has the
:

swval of
Pi'^tt® ®f these fuels after re-

in the •'y'^foesrhons vary from 54° C.

All theTolnl *‘‘® ®®®® °f l®*^®'-

Perimenta
*’‘® ®““® ®‘"'^® ’"‘hi" ‘he ex-

*ylene to wtfu"’ .®*eept those taken with m-
ItappMrs^W./®^®'!”®®-*'®® nlneady been made,
the non-arom«sf^T®’ “ practire the nature of

htatic base has a negligible effect, and

eS£? «.e'‘dSiratron*tn
aniline Doiht fflh®

following way. After the

raealured the o»,^® r'P*'“r"®‘®'^ has been

is calculatwi
of aromatic hydrocarbons

Table I. (m
^P “'^f®ly f‘““ ‘he data given in

approximatelv
® ^ ^ solution containing

Kr Ifill
of benzene, orT

less and i’n^ 1
-

®o® containing slightly

Sit "
re ?

““to than the calculated

bfnJene to fh
’‘““wn weights of

Ss of
base. The aniline

and the trim a®
artificial mixtures are determined,ana the true aromatic content of the orieinal netrol

proc^ure if “7®"^ iu“ rpSfibt^’Twl
base toto:ains f l®“

"® “*® “on-aromatic

tions^od hL
’“‘7® P™P"‘ion of low-boiling frac-tions and has a high aniline point. An artiinlexample will make the method clear. The aniline

Ld* aftefi^®!.®
‘“Iphonation was 36-8° 0.,and after sulphonation 627°. During the latter

dfff1™r‘o? 2l“9“®c
obserlTAuerenee 01 Z5 9“C. corresponds to 27-67 of

in?xTu\e®f7‘ll,°®®"Vf
from the standard curve^r A

tb^n
^

‘^®i,
oo'Phonated product and benzene

ve^e^^fb
“W-ho^f out, containing 28-09% of ben-

Frnm tb “f’''!®
of ‘h>8 Solution was 36-6° C.hrom the standard curve it is found that when

lb! 28% a difference of 0-2 inthe aniline point corresponds to a difference of 0-19

rUon oontent. Hence this is the ^r-
“/f® ascertain the true percentageof aromatic m the original petrol, which m

T ,1 .u
28-09 - 0-19= 27-9%.

in all the above experiments freshly distilled
aniline was used. Commercially "pure” aniline

‘“all quantities of aminotbiophene, the
pres^ence of which accelerates oxidation when the
aniline is exposed to air and light. In order to

effect of impure aniline on the aniline
point method, moist air was bubbled through aniline
tor SIX hours. Experiments made with this product
showed a rise 0 no less than 10° C. in the true

aniline point of a hydrocarbon base containing
no aromatic hydrocarbons. So far as the accuracy
01 tne method for determining aromatic hydro-
carbons go^ this would be of no consequence if the

I<m-ering due to addition of aromatic hydro-
carbons were the same, but this is not the case.

Fio 6.

Lowering of aniline points by benzene.
Curve I. U*ig freshly-dlstiUed aniUne.
Curve n. ITalng impure aniline.

The lower curve in Fig. 6 represents aniUne
points taken with freshly distilleS aniline: the
upper curve shows aniline points of the same mix-



T TtZABD Ain* MAA3BALL.-^DBTBRMINATI0N OF ABOUATtO BYO&OCaBBOBS. [M. 15. 1921

tares with impure aniline. The dotted line has

been drawn parallel to the lower curve, and is seen

to be of a different slope to the upper continuous
curve. Care should therefore be taken to use fairly

freshly distilled aniline, but it may be pointed out
that all disturbing factors of this kind are elimin-

ated by using the more accurate method outlined j

above. It would probabl;^ be advantageous to use I

aniline, freed from aminothiophene, or, alter-
j

natively, prepared from benzene free from thio-
:

phene.
|

It is important to notice that the purity of the I

aniline employed seriously affects any analytical
!

methods which depend on the knowledge of absolute
i

aniline points. Chavanne and Simon use the
critical solution temperature in aniline to differen-

tiate between naphthene and paraffins etc., and to

determine the proportions of such hydrocarbons in

petrol. But, owing to the above and other diffi-

culties, an estimation made in this way is only very
approximate, although it is often of value to use
the method in combination with the density method.

, Pio. 7,

Cutting point cnim.

Uean tempeiatures of fractlont.

FiO. 8.

Catting point curve,

'Hie ejftension of the aniline point method to the

determination of the individual aromatic hydro-

carbMis involves a separation of the sample by frac-

tionation into fractions containing the benzene,

toluene, and xylenes, etc., and separate sulphOna-

tion of each of the fractions, fa spite of the con-

siderable differences in thOoiling points of these

aromatic hydrocarbons (winzene 80’4®, toluene

llO'ff’, xylenes" about 139^, it is well known that

even when a my efficient fractionating column is

used, they diM over wide ranges of temperature.

Thole recoomnds ‘tffirtting points” about half

way between the boiling points. He assumes that
the fraction distilling over up to 96® contains

all

the benaene, that between and 12!° all thn

toluene, and that from 122° to 160° all the xylenes
Probably this ia not true, but it is reasonable to

assume that any benzene distilling over above 95°

balanced by an approximately equal amount oi

toluene distilling over below K°. If the densitiog

of the successive fractions are determined it ig

found that maximum densities occur at about 80°

110°, and 140°, and minima at about 96° and 122° c!
If the aniline points of the successive fractions are

determined it is found that maximum paints occur
near the latter temperatures, indicating that the

percentage of aromatic hydrocarbons in the dig.

lillates coming over at these temperatures pasgea

through a minimum. It is naturally much quicker

to determine aniline points, and if it ia considered

desirable to ascertain the “cutting points” for

any’ particular fuel as accurately as possible, the

petrol is fractionated, and the aniline points of

small fractions coming over within small ranges of

temperature near 95° etc. are determined. The
temperatures at which the aniline points psgg

through maximum values are taken as the correct

cutting points, and a separate fractionation then

made.
lire following were the results obtained with the

two “ artificial ” petrols referred to above (Case I,

and Case II.). fa Case I., in which the proporticaj

of benzene, toluene, and xylene were approximately

equal, the cutting points found were 95° and 124° C,

(see Fig. 7).
_
Sulpbonation of the Mparate fraclione

and determination of aniline points as described

above gave the following results :
—

Found. Correct value.

% %
Benzene 12‘& 12 4

Toluene 14*4 .. I4b
Xylene 10-6 .. 11-8

In Case II. the proportion of toluene was pur-

posely made compared with that of bonzeoe

and xylene. The aniline points of the suemsiye

fractions are shown in Fig. 8, from which it is sees

that the maxima occur at 90° and 125° C. Analysis

of the fractions obtained by cutting at these tem-

peratures gave:—

Benzene
Toluene
Xylene

Found.

%
2-4

15-7

2-3

Correct value.

%
2-3

16-5

30

Tho agreement for benzene and toluene is yery

good in both cases. The xylene found is a little

too low. This may be partly attributed to some

uncertainty in the purity of the xylene taken to

make up the mixtures^ but probably mainly to the

fact that the xylene fraction was only one-fifth of

the whole in the first case, and ©ne-Mventh in the

last. It partly consists of the liquid obtained hy

draining the fractionating column and condenser,

and BDv loss due to incomplete drainage tends to

make the xylene value rather too low.

The errors that would have been caused by taking

the normal cutting points of 95° and 122°, instead

of 90° and 125° may be estimated in the following

way.
^tween 90° and 95°, 40 c.c. distilled over, con-

taining about 10% of aromatic hydrocarbons, in^

total amount of the product distilled was 500 c.c.,

so that this represented

10 ^ 600
~®'* ^

of. uromatica in the total. If thia had .'K

eluded in the benzene fraction it would have raw
the benzene value to 2'4+0‘8=3’2%, whereas

actual benzene content was 2'3%.

On the other hand only 8 c.o. distilled bet* ,

122° and U6°, and the diatillate contained oh
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this been inclnded in the xylene

it would have rnued the percentage of

8 x8+500=0-13, and the final values

Siuld have been benaene 3-2%, toluene 15-8%,

rvlene 2'4%- Hence in extreme cases, when the

Somatic content consists mainly of one hydro-

the error due to assuming the correct

utting points to be 95° and 122°, without making

Beasem.

%
Tdoeoe.

%

Xylene
and
higher

ercmatlca

%

Total.

%

Tout
foond
lode-

peodeotly.

%

(1)
«•! 103 16*7 SS'l 38*0

7-2 17-6 10-S 86-0 85*2

fi-B 8-0 1*3 14*9 146
4d 4*1 0-9 9-9 too
07 8-8 3*8 8-3 8-6

2-7 4-4 1*8 8-9 84

(7)
(2-7 4*9 2*2 g-s 10*1

(8)
1-0 1-8 4-2 t-i

„ gnecial determination, may be fairly considerable,

but for all ordinary cases these cutting points are

snfiiciently accurate.
,, , ,

In conclusion, to show the degree of agreement

found in actual analyses between the total aromatic

content and the sum of the individual hydro-

carbons’ the experiment^ figures for a number of

It should bo remembered that as outlined above

this method is only applicable to the estimation of

aromatic hydrocarbons in mixtures which contain

negligible quantities of unsaturated hydrocarbons.

The presence of the latter introduces a serious com-
plication, which will be dealt with in a later paper.

The method has now been in use for some time with

satisfactory results in the laboratories of the Asiatic

Petroleum Company, to the directors of which we
are indebted for permission to publish the above

results.

Organic Chemical Laboratory, Oxford.

SOLUTIONS OF ACETYLENE IN ACETONE
AT HIGH PRESSUBES.

BY RAYMOND B. BTOER, B.8C., A.I.O.

In the course of experiments in connexion with
the solution of acetylene in acetone at high
pressures, it became necessary to obtain a know-
ledge of the rate of expansion of a given volume
of acetone when satnrated with acetylene at
pressures in the neighbourhood of 10 atmospheres.
An examination of the literature on the subject

revealed a remarkable dearth of information.
Claude and Hess (Comptes rend., 124* 626)

showed that the increase of solubility of the gas in
acetone is nearly proportional to the pressure.
This ii3 the basis upon which the dissolved acetylene
industry was founded. They also showed that when
fiaturat^ at a pressure of 1 atm. the acetone in-

creased in volume by about 4%.
Siller (" Versuche fiber gelostes Acetylen,” 1913)

found that the expansion factor was 4 7% up to a
pressure of 76 lb. per sq. in.

;
no investigation was

made at higher pressures.
It was therefore decided to investigate the

nature of the solution at higher pressures, and in
view of the danger attending the compression of
the acotylei^ at pressures greater than 2 atm.
specially designed apparatus was necessary.

Method of storage of gas.
binco gas containing acetone vapour, os delivered

rrom cyUndere of dissolved acetylene, was^ useless
tor our purpose, til© gas was storw in a cylinder of
^mib. ft. capacity filled with beech charcoal, of
^igian manufacture, of absolue ap, gr. 1’41.

it Was desired to obtain a porosity of about 80%
m the gag storage cylinder, the water capacity of

which was 1241b. 10 oz. weight of water. It was
therefore necessary to fill the cylinder with
35 lb. 3 oz. of charcoal. The cylinder so prepared
was completely exhausted of air and occluded gasM
by subjecting it to a hot vacuum process at 100° 0»
for^ hours. It was then cool^, and when cool
filled with acetylene by means of a compressor.
The acetylene used was obtained from calcium

carbide in a earbide-to-water generator, from
which it passed through a hydraulic main, purifiers
containing chromic acid mixture, and dust traps,
previous to entering the compressor.
The gas was aTlowed to entea* the cylinder

from the compressor slowly in order to avoid local
overheating, with consequent danger of explosion.
Acetylene compressed at a pressure greater than
2 atm. is liable to decompose with violence unless
absorbed in a porous mass the interstices of which
have an average diameter of less than 0*6 nun.
(Le Chatelier).

On disconnecting from the compressor, and cool-
ing, the cylinder was found to contain gas at a
pressure of 17.5 lb. per sq. in.

Absorption, apparatus.

The apparatus used for the absorption experi-
ments is illustrated in Fig. 1. It consists of a
constant temperature bath, F, through which a

steady stream of water
flowed from a thermally-
regulated constant-tem-

perature cistern; an
inner glass preseure
tube, B (34 in. in

length, approx, diam.

I in.), held by means of

tie-rods, H, between
metal plates, 0, 0, and
making a gas-tight joint

with each plate by
means of a fibre seating

(see Fig. 2); an outer

steel safety tube, C, but-

rounding B, and having
a narrow slit running
from end to end.

through which the level

of the acetone could be
observed, and its height

obtained accurately on
a metal scale (not

shown).

Since it is impossible

to obtain acetylene of

100% purity by any
ordinary method, the

gases other than acety-

lene (which are but
slightly soluble in ace-

tone) were allowed to

escape by means of the

gas outiet valve, E,

which served as the fine-

adjustment valve for

each high pressure

reading.

The compressed gas from the storage cylinder

was admitted by way of a standard press^ gauge

into A, whence it bubbled up through M c.c. of

acetone in B, collecting in the apace above the

acetone and establishing the necessary pr^ute on

the surface. When the gas passed through without

dissolving (this was readily indicated by the

bubbles) the excess of gas was allowed to escape

slow^ through E. / ^ j v
The pressures were then finally adjusted by means

of B so that the state of balanced pressure! was

obtained, and the acetone rose inside A. Each

rending was taken under the same conditions, the
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height being read when the level of the acetone
inside A was identic! with that of the main bulk
of acetone surrounding A. Great care was neces-

sary in the final adjustments made by the valve,

K as it was found that any slight irregularity in
|

the glass below the surface of the acetone had a
!

tendency to form a centre from which bubbles of i

Rubber ceaaexioa betwceu metal
sad glass.

FlO. 2.

dissolved gas attemnted to escape from solution. 1

The acetone used had b.p. 56'5° C. j sp. gr. 0‘794

at 16° 0., coefficient of acetylene absorption, 23'8
]

volumes at 15° C.
The readings were taken at 15'8° C. It was

found by experiment that 1 cm. height of acetone
1

in inner tube B=0'472 0.0. The following results
|

Absohtte
vttman^
!K^ sq.

Scale

{

rea<ling.

j

In cm.

Increase
La length,

in cm.

Expansion
in C.C.

1
Increase

In volume.

%

0 40-8

1& 42*5 1-7
1

0-80 40
30 44-6 3-8 1-60 OK)

46 46-4 5-6
!

2-64 13-2

60 4$<4 7-6 3-60 18-0

76 60H) 9-2 4-34 2X-7

00 62<7 11-9 6-62 28*1

126 66-4 15*6 7-86 36*8

145 68-8 18-0 i 8-50 425

The above results when plotted on a curve, with
pressures as abscissas, and expansions as ordinates,

s^w that up to a pressure of 10 atm. (absolute)

the expansion follows a straight-line law, the per-

centage expansion per atmosphere increase in

pressure being 4'4%.

This figure is important, in view of the Home
Office older permitting the filling of dissolved

acetylene cylinders to a pressure of 15 atm. It is

obvious that under these conditions the acetone in

the cylinder may expand by as much as 64% of its

original volume.
In a cylinder containing 40% of its volume of

acetone, the final volume of the acetone, calculated

from this factor, is 65’6% of the volume of the
cylinder. In nMition, an ordinary dissi^ed
•o^lene cylinder, filled with porous material
haying a porosity oHKl%,. has a total volume of
solid mati« within it of %% of its volume. The

total free space actually existing in the char(„.s
cylinder is uus only 14‘4%.
This figure must be still further reduced should

the acetone expand, due to any pronounced in
crease of temperature of the cylinder and contents
There is no evidence that any compound

ii

farmed between the solvent and the solute.
(Jq

to a pressure of 10 atm. absolute the phenomenon
appears to be entirely physical in nature.
These results were obtained in the course of »

series of experiments carried put in the laborato.
ries of the Dissolved Acetylene Company, London

NOTE ON THE RATE OF REACTION OF
PICRIC ACID WITH NITRATING ACID.

UV D. t. HAMMICE.

During tbe course of some experiments on ths

yields of picric acid obtainable by carrying out
the nitration of phenol at higher temperatures
than are usual, it became necessary to ascertsin

the rate of reaction between picric acid and the
nitrating acid. The following experiments were
therefore carried out.

A nitrating acid was made up pf equal parts by

weight of water, nitrio acid (68%), and sulphuric
acid (sp. gr. 1'345). Pure, recrystalHsed picric

acid was dissolved in excess of this mixture and
heated in a 250-c.c. Kjeldahl flask in a constant

temperature oil bath. Loss of water and nitric

acid by evaporation was prevented by the insertion

of a close-fitting glass condenser into the neck of

the flask. Portions of the picric acid solution

were removed from time to time, diluted, extracted

with ether, and the extract evaporated and dried

at 100° C. The residual picric acid was then

estimated with titanous chloride by Knecht and

Hihbert’s method.
The results obtained are given below. The initial

concentration, a, of the picric acid is in grams

per 100 c.c. of solution : a—

x

is grams picric acid

in 100 c.c. of solution after time T (in days). K is

the unimolecular velocity constant in the equation.

2-3

T
0

‘ a~z

Temperature. n6“±i"C.

o. g. per 100 C.C. 0-809

I 106‘±l‘ 0
.

I

l‘ j

I

1-193
I

B5°±1*C.

1-813

T
j

a~x E K o-z E

2 0*400 0*25 0*920 [0*130] 1*657 :
[0*045]

8 0 368 026 _ 1*644 0*033

4 0*201 0*26 0*838 0-080 1*600

:

0-081

5 0*248 0*24
j

« 1*548 0-033

6 0*208 024 0-628 [0*110] — —
7 OIM 0*23 — — .1*469 0'030!

8 0*120 083 0*008 0*085 — —
9 —

.

— 0-670
1

0-083 1*381 0-030

10 ' 0*504 0*086 — —
11 — —

!

... - 1-299 0-030

12 — — 0*417 0088 — —
18 0*032 0*25 “

,
“

!1

—

Uean ,

.

1

0-246
I j

0-086 0-031

Period ol half'

change 2*76 days 8*1 days 1
22-3 cays

It is apparent from the above results that even

at comparatively high temperatures the rate d

destruction of picric acid by nitrating acids is w
slow to affect the yields obtained by the nitration

of phenol.

Oriel College, Oxford.

Eesatuh,

In the disonssion on the, paper by S. J.

and A. Skipsey (J., Jan. 16, 1921, p. 6 t) for »
Bailey ” (col. 2, line 9 from bottom) read “ Mr- *-

Bayley.”
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the hydrolytic alkalinity of pure
and commercial soaps.

BY r. 0. BEEBLE AND T. B. BOLAM.

In two earlier communications from the Bristol

laboratory,* which constitute the only quantitative

measurements of hydrolysis in soap solutions, it

vas shown that the hydrolysis of soaps was uncx-

nectedly slight. t The two independent methods

involving E.M.F. measurements and catalysis prove

that the hydrolytic alkalinity of soap solutions is

nealieible for most purposes since the concentration

of hydroxyl ion is only about N 1 1000.

The object of the present paper was to obtain

further data for pure salts of the fatty acids and

to investigate soaps made with single typical oils as

well as commercial soaps.

Experimental method.

Of the two available methods for the determina-

tion of hydroxyl ions in such solutions, the E.M.F.
method suffers in the investigation of commercial

soap from the serious drawback that the potential

of the hydrogen electrode will probably bo affected

by the presence of unsaturated compounds. The
method of the catalysis of nitrosotriacetone-aminej

10 give phorono was therefore adopted. The re-

action is unimolecular, and the velocity is propor-

tional te the concentration of hydroxyl ion. The
volume method had been found to be accurate to

ffithin about 2 or 3% at the ordinary temperature.
The results are calculated according to the system

proposed by McBain (Trans. Faraday Soc., 1917,
13, 1), which coDsiets in always setting the rate-

constant equal to unity and in choosing the unit
of time accordingly.

The formula used here is consequently

T-2-303 log. XliA-x)
instead of the hitherto customary

A=2-303/t. log. A/(A-x)
where k is the rate-constant. The disadvantages of
ihe system hitherto employed, as compared with
th^t proposed, are illustrated bv the rate of re-
action ill the presence of 0*(K)06.56’iV OH' at 90-0^ C.
Xno statement that “ the rate-constant is 0'112 ” is

until the further information is given
that “ time has been measured in minntee.” Under
the new system this becomes—“ the time unit is 8'9
nimutes ''—-a statement which is much more readily
visualised, is self-contained, and does away with
^niall decimals. It further means, in the case of
ummolecuiar reactions such as the present, that the
reaction requires 8'9 minutes to proceed to the ex-

^‘2% or nearly two-thirds of completion.
difficulty to be avoided in this method

amine by the soap in con-

in<Y
solution; so that dilute solutions contain-

1
^ S' in loo c.c. of water had to

rnro
It was soon found too that this influ-

,
much more strongly at lower tem-

afW lienee the temperature of 90^ C. was
_^P^for the present experiments,

t C/: 1918. 1 18. 826.

JooliJ provfl
690. who considered that hydrolysis

^ oHaiaed ?* comptete 8apcmUlcatl<n cooW not

, tPrancSi a excess of alkalis.

•*‘4.. iBii. mi. zsss; ma m.
I and Bolam, toe. eU. .

The values of the time units for definite concen-
trations of hydroxyl ion were measured by observing
the rate in solutions of sodium hydroxide. These
solutions were made up from sodium and boiled-out
conductivity water. The reaction was carried out
in a silver flask containing a small glass tube, which
could be dropp^ into the solution in the flask
when it w'as desired that the reaction should com-
mence. In some cases this tube contained the soap
solution, in others the solution of nitrosotriacetone-
aminc; 0‘1300 g. of that substance was employed
in each case.

The concentrations of the soap solutions are ex-
pressed in w’ei^t normality; that is, gram-equiva-
lents of the soap per 1000 g. of water in the case of
the pure soaps such as the olcate. The commercial
soaps arc expressed in “ percentages ; that is, the
number of grams of commercial soap contained
in 100 c.c. of sdution at room temperature. The
values given in this column refer in the cases of
sodium oleate and abietate to grams of anhydrous
fatty acid in 100 c.c. of solution. The concentration
of hydroxy! ion, on the other hand, is invariably

expressed in volume normality at C.
It is essential to flush out the vessels used with air

free from carbon dioxide. Although with the soaps

of the pure saturated fatty acids constant results

were obtained for the time units and reaction con-

stant throughout the whole course of any one re-

action, nevertheless in most of the present cases

which involve unsaturated fatty acids it was found
that there is a tendency of the velocity of the re-

action to fall below the value required for the uni-

molecular formula after the reaction has proceeded
part way. This is possibly due to slight oxida-

tion, and hence in all such cases the constant initial

part of the reaction was taken as the basis of calcu-

lation of the hydrolysis-alkalinity given in the

tables. A blank test showed that a solution of

sodium oleate did not ab.sorb a volume of air suffi-

cient to affect the volume measurements.

In the first series of experiments carried out by
one of us (T. R. B.), the value for the product C.T—
that is, concentration of OH’ x value of time units

at^—was found to be O’OOofil, and this value was

used for calculating with olive oil, cwonut, toilet

and cold process soap. In the remaining experi-

ments (by F. C. B.) tlie value C.TtsO'OOSSS was

used.

In all cases here recorded experiments were

carried out at least in duplicate, and about ten

reading.s were made in each experiment. The ex-

perimental results aro summarised in Tables I. and

II. The many interesting points arising are dis-

cussed under the separate headinp below.

Pure sodium oleate.

Since all the data for pure soaps ao far published

refer to eolutioiis prepared from pure saturated

fatty acids, it is desirable to supplement them with

data for an uiisaturated fatty acid for comparison,

particularly as this is an important constituent of

some of the soaps studied here.

Oleic acid “ Kahlbaum ” was employed, and the

solutions were prepared by Miss Laing, as in pre-

vious communications, using a quantity of alkali

equivalent to the titration value in aqueous alcohol

doteriiiiiicd experimentally.

Examining the results of the tables, it is seqp that

the hydroxyl concentration (hydrolysis-alkali) passes

through an absolute maximum in N /20 sodium

oleate solution. The actual percentage hydrolysis

is negligible at high concentration, but increases

rapidly in very dilute solution.

Comparison with the previously communicated
results of McBain, Bolam, and Martin shows that

the hydrolysis-alkalinity of the oleate amounts to

almost exactly as much as in the sodium and
potassium palmitate.
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Tabu I.

Bate of cat<dysi$ of toap »olutioni at 90° .0.

Softp stadied.

Bodium oleate

Sodium iibieUte

Olive oil

CoUmul oil

MUI^g base .

.

Odd process ,

.

Sdable warier
Tallow rosift '

.

Coal tar

Shavtog

Cone. &oap.

1 Time nnlta In mlnntea.
Cone. OH*. Sydiolysia

%
1

m&x. mtn. TftftAn.

1

01008Ar=2-7% i 7*60 7-22 7-38 0-00070
00S00JV=l-4% ! 6*14 6*77 6*96 0-00008
0-0200aV»=0-6%

I,

8-3S 7*65 7-94 0-00074

00100y=0-3% 11 0*26 8*20 8-88 0*00066

0*0020A=0-0«%
1

lO-Ol 10*81 10*60 0*00056

0-024^??= 10% 6*44 6*41 6-97
i

0-00008

0-0121^=06% ;
8*71

!
8-21 8'52

'

0*00060

1*0% ! 7*69 7*55 7*64 0*00073

0-5% i
6-90 8-70 9-30 0-00060

01%
i

1
32*36 30*50 31*47 0*00018

1*0% 1

1 18*08 18-02 18-05 0*00031

0-6% 21*41 24-61 26*46 0*00021

0-1%
1

1 —
,

122*7 0*00006

1*0% 7*46 7-30 7-38 0*00076
0-S%

1

0*80 8-S5 0-33 0*00060

6i^
1

23*36 23-26 28*31 0*00024

1*0% 1 5*25
1

5-13 6-19 6-00108

0-6% 7*10 6*76 6-08 0-00080 __

0-1% 1 18*70 18*59 18-69 0*00030

0-5% ! 7*76 6-90 7-19
1 O-DOOSl

0-5% 7*66 7*38 7*59 0*00077

0-5% 7*17 7*57 7*34 0-00079

0-5% 7-24 7-06 7-14 0-00082

0-6% 6*48 6-92 6*24 0-00004 —

* An alkalinity of O-OOiy OH' corr^ponds to a hydrolysis of about &% in the case of tbe solntions containing 1 g. of soap In 100 c.c. of

Tabu II.

Bydrolysis-alkalinity (OH') of toap loliitiont at

90° C.

Soap. 1%. 0S%. 01%

(Hiooai 000021 0-00006

0*00073 0*00060 0*00018

0*00076 0*00060 0-00024

OoU inooess oeoios 0-00080 0*00030

Wnaher — 0-00077 —
TaUowroiia .. 0 00070 --

CoiJtM — 0*00082 —
— 0*00004 ...

Sotttoiaokate 0-00074 04)0066 0*00066

Bodinm aMetote OKWOOS 0*00060 —
Sodhan Badmit>at» 0*00001 —

do. <KJLF. method) OOOlOO 0*00066

In the case of all these soap eolations, it is pro-

bable that the maximum concentration of hydroxyl

ions obserred in about N/20 solution is quite real.

Whilst in more dilute solution the percentage

h^rolysis rapidly rises, this is counterbalance by
the diminishing concentration of the soap itself.

With increasing concentration, on tbe other hand,

the concentration of hydroxyl ion drops off owing
to the gradual disappeartmce of the simple fatty ion

and its replacement by colloidal ionic miceUe, for

it is the simple fatty ion only that is hydrolysed and
the low values for the hydrolysis-alkalinity fowd
with the catalytic method at high concentrations

of soaps are only partially ascribaole to the sorption

of amine b^ soap. The attainment of the maximum
hydroxyl ion concentration in the comparatively

dilute (If /20) solution of sodium oleate is character-

istic of the very colloidal nature of the oleates, since

the oleate is more colloidal than the palmitate

(maximum If /lO), and very much more so than the

abietate (>N flO).

Sodium abietate (rotinate).

For this constituent of washer and household

soaps there were likewise no available data. The
material employed was a specimen prepared by Miss

K. M. Gibbons from best W.W. rosin. The rosin

was boiled in anhydrous alcoholic solution of sodium
ethoxide (free from carbon dioxide) for many hours

in order to ensure complete saponification, and very

cariffnlly adjusted to give an exactly neutral solu-

tion when samples were tested with pneiralphthslein

in aqueous alcoh^ fvM from carbon dioxide. There-

upon the sodium salt was completely dried and

analysed by Miss Laing.
The data in the tables show that the “abietic

”

acid is about as strong as palmitic and oleic acids,

but that its salts being less colloidal, are more hydro,

lysed in stronger solutions. This agrees with other

evidence which would place sodium rosinate amongst

the lowest soaps.

Coconut oil and olive oil soapi.

Coconut oil is known to be a constituent of cer-

tain free-lathering soaps, some of which are said

to have an action upon the skin, and olive oil soap

is especially recommended for sensitive skins.

Thus Bimmons* states ;
“ The soap made fron

coconut oil has a rather irritating effect on sensi-

tive skins, consequently the proportion of coconut

oil in fats to be saponified for toilet soap should

never exceed 25%,” and again, “ olive oil forms a

very mild neutral soap especially adapted for sensi-

tive skins . . . not a very good detergent.”

It appeared of interest to inquire whether the

irritant action of coconut oil soap was due to great

hydrolytic-alkalinity or to some other cause, such

as the presence of an active constituent or perhaps

a specific action of the laurates themselves, which

form tbe chief constituent of the oil.*

Two special soaps were prepared from coconut oil

and sulphur olive oil, respectively, through the

kindness of Messrs. Christopher Thomas and Bros

,

Ltd., in lots of about i ton apiece. These wore

boiled in the ordinary way and “ fitted ” with tM

utmost care to produce a neutral settled soap. In®

was important, as the papers referred to have shown

that any free alkali will partly remaiii present a!

such in the solution, and the hydrolytic-alkalinit

would therefore be increased to that

Analysis of the olive oil soap showed only

of free alkali. These soaps were diluted with hoc™'

out conductivity water to form the solution

studied.

The tables show at a glance that, contrary

expectation, the coconut oil soap solution contai .

oven less OH' than the olive oil soap. Free aui

could only account for 3'6% of the total bydrolj

alkalinity.
. , ,

These data dispose of the presumption

solution with coconut oil as a constituent

alkaline then those containing olive oil. “
^

* " 8oap.“ W. H. BtaamOBS. pp. P. 10. (PttnAa's

Commaditlesol OommsKs” Bern.)

.Oofliac
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• tofiVin of tlie skin generally stated to be pro-

bv a commercial free-lathering soap in dilute

°'i‘^„/mu8t be ascribed to something other than

fhe actual alkalinity of the solution/
^ ,

'^Evidence confirmatory of these views is to be
*•

, in the results for a soluble washer household

as compared with a mere old-fashioned type

Ttallow-rosin household soap. The hydrolytic-

Italinitv in both of these is identical (0 00077A’

A 0’0(W79f^)i “ nearly four times greater

Zn that of a soap made from coeouu^t oil alone

Inderf it would appear that the hydrolytic-

slkalinity of soap solutions is essentially that pro-

jLed bv the moat hydrolysable constituent, the

others having but Uttle effect.

ToUet toaps.

The tables include measurements carried out on a

milling base for toilet soap containing 0-078% of

free alkali by analysis. It will be noticed that the

alkalinity of this soap is very slightly more than

that of the pure olive oil soap.

McBain and Martin nave shown that the degree

of alkalinity of soap solutions rises rapidly as the

homologous series of fatty acids is ascended, and,

of course, as indicated above, the most higblv hydro-

iysod constituent of the solution will be the chief

controlling factor in the determination of the

hydroxyl ion. This would ascribe the high degree

or hydrolysis to the important amounte of higher

saturated fatty acid present, although the alka-

linity falls appreciably short of that of a pure

sodium palmitate solution, being in this case about

75^ of the value obtained for the latter.^ This

hears out the results obtained by McBain and

Martia with toilet soape in much more concentrated

solution. Household soaps, on the other hand, they

found to be less alkaline than the toilet soaps, but

the values obtained in this case were open to serious

doubt cm account of the effect of unsaturated con-

stituents on the hydrogen electrode.

In dilute .solutions the household soaps are not

very much more alkaline than the best toilet soap,

and, if anything, rather less so than the coal tar

soap, which is sometimes recommended by the
medical profession for sensitive skins. The most
alkaline soap examined is an imported shaving soap,

probably because it contains so much stearate.

Cold process toUei soap.

Simmons also states (loc. cit., pago 37) that
“since fats and oils can never be completely
•saponified without an excess of alkali, and it is

obviously impossible to add such an excess to a cold
process soap without getting a strongly alkaline

. . . cold’ process soaps always contain small
amounts of free acid and uncorabined alkali . . .

and uncombined alkali has, of course, an irritating
action on the skin.”
Consideration of the low temperature-coefficient

or heterogeneous reactions would make this state-
ment appear very doubtful, and the evidence of
the measurements in the tables show that eaponi-
ucation is complete. The specimens used were

of commercial soap of English manufacture,

fi

measurements were made as soon as pos-
® making up the solutions. The alkalinity

i •,
?^mtion8 is so like that of the other soaps

at It 18 probably all due to hydrolysis.

(Sodium carbonate.

P* fitates that “sodium
„ V

°*^ate has an irritating effect on sensitive skins,

n^^^^Wntly must only be present to a very
^ toilet soap, usually not exceeding

gave a concentration of

^15% sn^ium carbonate solution at

mv *0 ^^0 N. This is very interest-

alkalinity rises rapidly with rise

m waflff
bot Water cannot be employed

Qg- Tims a maximum alkalinity recognis^

as permissible is about Q-OOl—0*002^^ OH', which is

exactly equal to the maximum alkalinity hitherto
recorded for a commercial soap, namely in a well-
known imported shaving soap measure at 90*^ in
rather hi^ concentration by McBain and Martin
{loc. cit.; see also Tables I. and II. for the dilute
solntion), and which is at least twice as much as
obtains for any of the concentrations of soap solu-
tions included in Tables I. and U.

Summary.
1. The free alkali contained in any well-made

seap, intended to be neutral, accounts for only a
fraction of the alkali.nity (OH') which is observed in
dilute solutions of soap and which is due to hydro-
lysis.

2. The hydrolysis-alkalinity of dilute soap solu-
tions rarely^ amounts to iV/1000; that of concen-
trated solutions not more than N /500. The latter
alkalinity is that which corresponds to about 0‘15%
of sodium carbonate, larger quantities of which
should not be found in toilet soaps.

3. Sodium oleate and the sodium salt of rosin are
about as much hydrolysed as the palmitate, but in
stronger solutions the oleate is less and the rosinate
more hydrolysed in correspondence with their re-

spective degrees of colloidal properties.

4. Soap prepared from pure coconut oil has an
exceptionally k>w hydrolytic-alkalinity. Neutral
soap from pure olive oil exhibits a hydrolytic-alka-
linity similar to good toilet soap and slightly ex-

ceeded by household soaps and some other toilet

soaps.

5. The hydrolytic-alkalinity of a soap solution

appears to be chiefly conditioned by the most hydro-
lysable constituent present. Thus shaving soap ex-

hibits a high degree of hydrolytic-alkalinity, simi-

larly, the hydrolytic alkalinity arising from coco-

! nut oil soaps does not account for any irritating

i action on the skin. Such action must be ascribed

I

to some other constituent present, such as, pos-

; sibly, a specific action of the laurstes contained in

: it. ^aps consisting largely of the more readily

I

sorbed soaps of tHe higher fatty acids should not

1 exhibit irritating action upon sensitive skin, as in

j

these mixtures sorption of such constituents os the

laurates by the skin will be largely obviated.

6. A free-lathering soluble washer household soap

, exhibits aWt the same hydrolytic alkalinity as a

tallow rosin (01X)08N OH').

7. A well-made cold-process soap does not exhibit

: hydrolytic-alkalinity appreciably greater than could

j
be expected from any toilet soap made from the

samo materials. In other words, the OH' concen-

tration is too small to have an effect even upon

sensitive skin.

In conclusion, we desire to thank Prof. McBain

I

for the interest he has shown in our work, which

I

was undertaken at his suggestion, and the Colston

I Society of the University of Bristol and the

! Chemical Society of London for grants in aid of the

j

investigation.

London Section.

Meetlna held at Burlinqton Bouse, on January 3,

1921.
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HE ANALYSIS OF LIOUID AND GASEOUS
MIXTURES OF ETHER, ALCOHOL, ANDW A TTin>

BT IRVINE MASSON AND T. LAWSON MCBWAK.

Despite the widespread applications of ether-

alcohol as B solvent on the large scale, especially in

the nitrocellnlose industries, the puhlished methods

of analysis of these mixtures are either tedious or
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unreliable, and in any case approximate only ; and
for the analysis of mixtures of the vaponrs diluted
with air, which should serve to control processes
for the recovery of evaporated solvent, satisfactory
methods appear to have heen entirely lacking (cf.

Mallinckrodt and Alt, J. Ind. Eng. Chem., 1916,
8, 807 j

Wolff, Chem.-Zeit., 1910, S4, 1193; Koch-
mann and Strecker, Biochem. Zeits., 1912, 4J, 410).
The methods now. described were therefore devised
and tested, and were adopted at Gretna and other
cordite factories during the war.

Fleischer and Frank (Chem.-Zeit., 1907, Jl, 665)
described an approximate method in which the
aqueous ether-alcohol sample was shaken with water
and paraffin (“ Benzin ”), the increase in volume of
the oil being taken as the volume of ether present.
From this and from the density of the sample the
apparent density of the alcohol-water portion was
algebraically calculated, and the strength of this
found from ordinary alcohol tables. It was thus
assumed that all the ether was extracted by the oil,

and, further, that no change in volume takes place
on mixing ether with aqueous alcohol. As the
sequel shows, neither assumption is correct, and
the results deviate from the truth by about 10%
for the ether and by much more for the alcohol.
By using extraction with paraffin and water,

however, if due allowance be made for the partition
of ether and alcohol between the two layers, the
ether content of a sample can be found within less

than 1% of the truth; and if this result and the
density of the sample are compared with actual ex-
perimental data for the densities of synthetic
ternary mixtures, the alcohol content may be found
with an accuracy of 1 %

.

In the case of vapours similar principles apply to
the ether estimation, the vapours being first ab-
sorbed in sulphuric acid.

A.—Liquid mixtures.

Paraffin, water, ether, and alcohol together form
two layers, of which the upper contains all the
paraffin, most of the ether, and a part of the alcohol.
If sufficient water be present to reduce the concen-’
tration of alcohol in the aqueous layer below about
23%, little alcohol can pass into the upper layer
with the ether; similarly, excess of paraffin im-
proves the extraction of ether into the upper layer.
These conditions are met if 1 vol. of the sample is

shaken with 2 vols. of paraffin and 2 of water. In
these circumstances the volume of the paraffin in-

creases hy an amount which may he between 80%
and 105% of the volume of ether actually present,
according to the kind of oil used and, to a slight

extent, on the ether content of the sample tested.
The light paraffins give the highest apparent

efficiency of extraction
;
heavier varieties, such as

centrifugal oils and paraffin “ B.P.” give emul-
sions or are too viscous. Two qualities are hero
specified. For ordinary purposes by much the best
is petroleum ether, of sp. gr. 0'68 at 20° /4°, b.p.
40°—75° C. For special cases, to bo referred to
later, a mobile paraffin of sp, gr. 0'75 at 20° /4°,

b.p. 120°—140° C., is used; lamp oil, even after
purification, is an unsatisfactory substitute. A
convenient source of the oil is the xylene fraction
of Borneo oil, as obtained from the Asiatic Petro-
leum Company; this oil is treated at 100° with
oleum to remove aromatic and unsaturated hvdro-
carbolis, and is shaken successively with alkali,
water, anhvdrous calcium chloride, and mercury,
being finally filtered. Other sources are doubtless
available.

Emulsification is avoided bv the use of water con-
taining a little acid (2% H.SO.) for the extraction.

Finallv. owing to the high coefficients of expan-
sion of ether and of petroleum ether, due care must
be taken in analysis to counteract the rise of tem-
perature which occurs on mixing alcohol with

water. The actual distribution of the compone
seems to be little affected by this temperate
change, so that where weighing is adopted no sut
precaution is necessary.

(a) Estimation of ether,

(i.) Large samples.—A separating-funnel m
taining 200 c.c.±l of petroleum ether as alreaT
specified is weighed to OT gram. 100 c.c.+Qs 't

the sample is added and the weight again taken
200 c.c.±l of water containing 2% H,SO, is added
without weighing, and the corked vessel
vigorously shaken, after which it is allowed

tnstand for a few minutes with occasional rotation
The aqueous layer is now run off so that a few 5
remains, and the corked vessel allowed to stand for
ten minutes, adherent drops of moisture being re
leased by intermittent swirling. The aqueous

lare,'

is now finally run off and the vessel and contents
weighed. The total time required for the analvot
is 20 minutes.

'

The gain in weight of the oil is about 90% of the
true weight of ether present; the true value is

found from a curve which should be drawn from the
determinations with synthetic mixtures recorded
in Table I. The accuracy of the result is within

1%, excepting where much water is present in the
s.amp)e, when the value read from the curve is low

by 1% (see Table I.).
“

Table I.

Ether extraetion hy petroleum ether,—]]'einU
method.

(EOier-Alcohol-wstvr. too c.c. : p.e., 200 c.c.
; 2% H,SO,, 200 m.)

MlJtares with 94% spirit. Mixtures with 75%
1
spirit.

£ther, g.

i

1

,

Gain in Batio. Ether, g. Gain in i

'

Batin.

p.e. r.e.

0 0-4 i!
_ 16-9 H

i
D’Sfi

5-2 so ! 096 : S2-6 29-3
1

O'DO
16'3 140 ;

0-90
j

59-8 54-3 0’91

23-4 21-3 091
SO-9 27-5 089
36-7 33-6 0-92
45-7 41-7 0-92

1

Bfixturee with SO''b spirit,

53-3 49-3 0-93

581 53-1 1 0-92

712 65-1 0-92 17-8 i 15-6 088

!
33-9

1

j

SO-7 002

(ii.) Small samples .—Where only 20—30 c.c. of

liquid is available the following method is accurate.

A burette of 100 c.c., graduated in tenths, has

bound to it a thermometer, with its bulb kepi

elosely in contact with the burette at about tl®

30 c.c. mark hy means of rubber rings. .1 jackal

of cotton wool ie wrapped around the bulb and

burette at this point. Mercury is put in up to th

lowest mark; 40 c.c. ±0'1 of water containing 2.,

H,S0, is added, and 40 c.c.±0'l of petroleum ether.

The burette is corked, and after 5 minutes’ settling

the exact volume of the upper layer is re>i(i

the temperature noted. From another burette

20 c.c. ±01 of the ether-alcohol-water sarnplc ’

measured into the analytical burette. This is then

tightly corked and is inverted 15 times, with rjeni-

ous shaking, after which it is allowed to stand nf

right for at least 10 minutes, with occa.sional twirl-

ing between the hands, the temperature being #”*"

reduced to the initial value. The volume of

upper layer is now read and the incrcciso notea

A difference in temperature of 1° C. between tii

readings affects the result by 0-3%. The 'n-?

in volume is about 90% of the true volume of etM_

The experimental data, from which the conversie

curve is to be drawn, are given in Table H.
,

(b) Complete analysis.—This entails a detcrmi
-

tion of ether content as described,, together wit
,

measurement of sp. gr. at 20° 0. The densities
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forty synthetic mixtures were determined, and are
mven for reference in Table III; from these the
figures of Table IV were obtained by graphic
methods. curvM of the diagram correspondine
ffith Table IV (which does not lend itself to accur-
ate reproduction on a small scale) give by inspec-
tion, from the ascertained ether content and sp ex
the required alcohol content of the sample; the per-
centage of water follows by difference.

Table II.

Ether extraction by petroleum ether.—Volume
tntthod'.

Ether-alcohol-water, 20 0.0 . ; p.e 40 c.c.

;

2% H,30
I, 40 c.c

ADxtyrM with 94% spirit.

—
Mxturea »lth 76% spirit.

Ether, c.c Gain. ^ Batio. Ether, c.c Gain. Batio.

0

0-

98

1-

96

3-

00

4-

02
4-16

MO

1-

04
1-86

2-

76

3-

68
3-78

106
0-95
0-92

0 01
0-91

0-

98

1-

86
10 00
16-20
16-40

1-02

1 76
9-16

14-72

14 70

1-04

0 95
0-92

0 90
0-90

500 4-52 0-90 —
6-00 5-52 0-92
700 6-40 0-91 Mixture with $2% spirit

7-94 7-25 0-91
1

8-96 8-18 0-91 —
9-93 912 0-91

!

2-10 2-00 0-95
12-00 1104 0-92

'

13-98 12-88 0-90 '

15-98 14 64 O'Sli
1

16-00 14-86 0-93 1

17-94 16-58 0-93
1

17-96 16-68 093 i

20-00 18-78 0-94
'

20-00 1882 0-94
1

Table III.

ether\ndaS)L^ “ "'****“

Pletly
nearly all the ethcr°

sulphuric acid, and
if thi ^id be then
and water If alcohol

weinht of fho i
^ determined the gain in

Uietther the «*t™eting

difference’ Wher^ n
** alcohol+water by

each TnstHuent’ tL"'’"^'-
*<> estimate

.liiSXfsCM, fcr'vti

give a complete^anal^s
^ ^“Pour-Iaden air,

anmonflTmn ,‘i*
Precipitation withammonia from alumininm nitrato; after tlinmno-hwashing it is ignited at a dull red heat The whi^S - very hygroscopic, mid is thette

chS*«tth
of aeid-bubbler is used should be

a. ^ ffi •
^0 ®‘''*o pouring out ns well

cLacitv”^o!."nT ‘"It
‘t ueel not have a

nest to tf ^
^ ®-®- 0"® bubblernext to the alumina tube i.s filled with 10 c c of

rcr'"'rhe t'’
(®P-.gr. 1-84), and a second'with

to L Pi
*

“i®
weighed (unless ether alone isto be determined, when neither weighings nor

“®,® required) and are connected in
serie.s with the aiumiiia-tube on one side, and witha graduated aspirator on the other through a guard-

Alcohol 941%

Wt.%
ether. Sp, gr.

Alcohol 84-5%

Wt. %
ether. Sp. gr.

Alcohol 79-5%

Wt. %
ether. Sp. gr.

Alcohol 68*5%

Wt. %
ether. Sp. gr.

.Alcohol 62-5%
1

Alcoliol 48 4%

Wt. % 1
wt. %

ether. Sp. gr. 1 ether. Sp. gr.

Alcohol 40 25%

Wt. %
ether. Sp. gr.

0 0-8066 0-8317 0 0-3450 0 0-8719 0 0-8853 0 0-9176 0 0-9350
8-12 08003 10-25 0-8218 1035 0-8332 i 5-32 0-8652

;
1033 08708 5 16 0-9092 9-99 0-9173 i

15-04 0-7948 30-35 0.8006 25-51 0-8160

;

20-15 0-8430 1 25-65 0-8462 14-88 0.8921 20-40 0-9007
I

26-17 0-7852 50-17 0-7777 40-52 0-7972
I
3499 0 8221 40-51 0 8212 30-37 0-8615 _

34-59

46-90
0-7781 70-05 0-7541 60-09 0-7716

'

45-36 0-8056 - 60 42 0-T872 -
5402 0 7603

“ 68-98 0-7680 -- _
100-00 0-7142 - - - -

-

i

wt. %

0'94S2
0-0320
0-9317

Al(X)hol 20-8%.
0 0-9683
7-09 0-9590

Table IV
Sp. gr. at 20“/4° of efher-alcohol-water.*

Percentage of ethyl alcohol in ternary liquid. Ether,

95 90 85 SO 75 70 65 60 55 50 45 40 35 30 25 20
!

787 0-801

0785
0-815 0-829 0-840 0-853 0-865 0-877

;
0-889 0-901 0913 0-924 0-934 0 944 0-9.54 0-962

U-82d 0-838 0-850 0-862
; 0 874 0-887 0899 0-910 0-922 0 933 0-944

0-809 0-822 0835 0-847 0-859 0-871 0884 0-896 0-907 0 920
0-792 0-805 0-819 0831 0 844 (1-855 0868 0-880 0-891 : 0-904
0-771 0-788 0-802 0-815 0-828 0830 0-8.52 0-864 0-876 0-8d8 - .

0-76a 0-784 0-799 0812 0-824 0-836 0-848 0-860 \0 872 _ 30
0-766 0-782 0-796 0-808 0-820 0 832 0-844 0856 35

0'760
!
0-778 0-792 0-804 0-816 0-828 0-840 40

: 0 756 0-775 0-78S 0 800 0-812 0-824 _ 45
\ 0752 0-771 0-784 0-796 0-808 — 50
! 0749 0 767 0-780 0-792 — 55

0 745 0-763 0-776 0-788 — 60
0-741 0-760 0-772 65

0 737 0-755 0-768 70
0-733 0-751 75

* draw^*^ Svace$ on rigfU skoie region of ^urfiof

curves of density should be plotted against ether-content, eacli of the above coluEnns forming one of tht'
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tube confining sulphuric acid. The air-eample

should contain less than 5 g. of ether, and the rate

of aspiration may he as rapid as the efficiency of

the absorbers will allow. It is advisable to stand
the acid-bubblers in cold water. At the end of the
absorption any alcohol which is present in the

alumina is removed by means of a stream of dried
air; the absorption tubes are then weighed (for

water and for alcohol-)- ether), and the ether-deter-

mination is made.
For this purpose a burette of the Mohr type is

used, having a stem of 50 c.c. graduated in tenths

and terminating below in a bulb of capacity not less

than 80 c.c. A thermometer with cotton wool
wrapping is attached, as described above. Before

the analysis, mercury is put into the burette up to

the lowest mark.
The principal bubbler is now emptied into the

burette, and is washed in with the contents of the
second. Enough sulphuric acid (sp. p. 1‘84) is

added to bring the volume of the acid layer to

20 c.c. ±0'1. Mercury is then run out to make room
for the addition of 40 c.c. ±0‘2 of the mobile

paraffin already specified, the volume of which is

exactly read in situ after draining. More mercury
is run out, and 50 c.c. ±0 2 of water is carefully

added, the burette being tilted; a cork is at once
inserted and is held firmly while the acid and water
are gently but thoroughly mixed, the burette being
cool^ by means of water. The burette is now in-

verted 12 to 15 times, and is read in the same
manner as described above. The gain in volume
of the oil is from 70 to 84% of the volume of ether

actually absorbed
;

the conversion is given in

Table V, from which a curve should he drawn.
Excess of alcohol vapour does not affect the ether-

determination.

using acetone, the absorbing agent used for tV
solvent being an aqueous solution of sodium biB?
phite (the Robertson-Rintoul process, E.P. k*,
of 1901). With the development of cordite H.p’j
there arose the need for recovering ether-aicoLi’
another absorbent being required; and the econom

’

value of the recoverable ether, alcohol, beuzeuf
etc., used in other nitrocellulose and in rubbp’
industries is great. Several methods suggested

for
such purpose, which have been tried on tie fu|]

scale, have failed owing to fundamental unsound
ness which preliminaiy physico-chemical work jj
the laboratory would have discovered.

The present paper gives a short account of tvo
laboratory investigations dealing with the use of

cresol* and of sulphuric acid respectively, for tke
recovery of ether-alcohol vapours highly diluted

with air; and they include^a contribution to the
calculation of scrubbing-efficiencies in general,

investigations relate, first, to the efficiency with

which the scrubbing liquid can absorb the vapours

and, secondly, to the conditions for separating the

absorbed material from the liquid.

Cbesol.

A.—Absorption.

The efficiency of absorption of a vapour by a non-

volatile liquid depends in the first instance on the

vapour pressures of liquid mixtures of the two.

Measurements were therefore made of the vapour

pressures at various temperatures of solutions in

different concentrations of ether and of alcohol in

crcsol, pure and crude. Two experimental methods

were used: in one a jacketed nitrometer (with

mercury-sealed tap) and its reservoir served as a

barometer into which the liquid mixture could be

Table V.

Ether extraction by parajfin of b.p. 120®—140® C., from diluted sulphuric acid. Volume method.

Sulphuric acid containing vapour

j

20 c.c.; paraffin, 40 c.c.; water, 50 c.c.

c.e. Btber piewnt
j

0-

e.e. gain of oil 0-00

0-49*

0-33

1

100 I

0-76 !

1-55

llO
V72t
131

200
1'50

2-46

1-93 1

2-98

2-30
;

3-74
2-92

4’96

S-99

Batio :
— O ft? !

0-76 0-71 076 0-75 0-78 ’ 0-77

1

0-78 0-80 m

•Alcohol also present 6-5 c.o. t Alcohol also present 8-6 c.c.

A trial run may be quoted in which weighed
quantities of ether, aloohol, and water were allowed

to evaporate into three currents of dry air, which
were united and passed through the absorbing sys-

tem. The analysis gave;—

g. percb.m. ofnlr.

! Ether. Alcohol. Water.

Fonnd bjr analyalfl

j

.
. 1

133 27 3*4

Actually (vesent . .

' 134
1

28 3 ft

Our thanks are due t« the Director of Artillery

for permission to publish this work, which was
carried out in 1917 at the Research Department,
Woolwich; and to the Superintendent of Research
and Sir R. Robertson.

University College, London.
Research Department, Woolwich,

THE RECOVERY OF SOLVENT-VAPOURS
FROM AIR. THE USE OF CRESOL AND
OP SULPHURIC ACID FOR ETHER AND
ALCOHOL.

BT nVINE MASSON AND I. lAWSON MCEWAK.

The recovery of solvent-vapour from air into

which it has been evamrated has for many years

been in operation ^the case of cordite factories

introduced; in the other, known volumes of sir

were drawn through the liquid in appropriats

saturators, the quantity and composition of the

vapour BO evaporated being determined. In both

methods there are inherent possibilities of error,

but these can be avoided
;
and the results obtained

were in sufficiently close agreement with each other

and with the standard data by which they were

tested, for all practical purposes. The effects or

moisture (present in the air to be scrubbed) were

also tested
;

the ranges of temperatures and ot

vapour-concentrations were restricted to those to

be expected in practice.
. . i a

The latent heats of solution ot liquid ether an»

of alcohol in cresol at ordinary temperature were

also measured, in order to calculate thermal etfer

in the scrubbers, and were found to be respechre.

GO Cals, and <2 Cals, per kg. of liquid dissolrM

in 4 kg. of cresol. ,

Some of the vapour pressure data are

Table I., corrected for the slight partial

of cresol, and expressed in grams of vapour P

cubic metre. It will be found that, for the conw

trations concerned, the curves are practically re
_

linear and Henry’s law holds. At higher ““

; trations (not recorded here) the curves “tst rf

I
and finally, flatten again, as is usual wda

mixtures. ,

It was proved that when alcohol and etner

present together in cresol, each has littm

• Ih« m* of cresol wu the inh)sc» at a pateat by E'****

B.P. 128.SA0.
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significant effect on lie partial pressures of the
other; nor, except at the higher temperatures, does
the presence of dissolved water materially affect the
partial pressure of ether in cresol.

Table I.

Grams of vapour per cubic metre of air.

Partial press, ot g. per kg.

1

20*cresol. 30* 40"

Pure nt-cresol .

.

{

1000

i

- -
j 3

1

Ether+commer- 10 7 8
i

0
i

cial w-cresol 25 17 20 32 1

50 35 44 05 i

75 53 08 04
1

100 71 02 '

123
j

.Alcohol + com- 25 3-5 5 8
1

mercUl m-cresol 50 9 11 19
100

I

14 22 42 i

11
47
03
133
172

17
29
65

B.

—

Regeneration.

The recovery of the absorbed vapours was
obviously to be accomplished by distillation; hence
measurements were made of the yields got at
different temperatures by distilling J-kg. samples
of 20% solutions of solvent in cresol—a strength
which the vapour pressure measurements had
indicated would be the maximum to be dealt with
in practice. A method for analysing the distillates
(described in another paper) was worked out and
used.

PistilUtlon from cresol.

Curve 1, 100 CTC8O1+20 ether
•* 2, „ „ 4-20 alcohol

* +10 ether+10 alcohol

present.

aicoiK
.

•• *• •• >• +20 ether+lO water
J5howing weights distUled per 100 of solute InltUlly pn

Fig. 1.

alcoho1*^o“”*^ retains ether and

curves 1—9 nf w'
temperatures, as shown by

distillatinn
to the need for steam-

™ve 4
**''»' 'corded in

peraturea Ini™ nreessity and define tho tem-

thiacomlnr, '^‘stillates were analysed for

curves of^Kg”V
“ve shown in the lowest

„ Application of data.

Sisted essMtiali’*"?
available on the full scale con-

t'-ay-segSts *’1"! "P of

through tho to
.vapour-laden air bubbling up

liquor
in scries in countercurrent to

^tsorbent ’an®
passed to stills; the

'cturned to tn a®
solvent, was cooled and

(a) Ah.^
beginning of the cycle.

‘s throughout efificiency of absorption
*Ptcring“,p„:_Li*PF®®®e'l xe the percentage of the
the air bv

™ vapour which is removed from
^“'librium is

Provided that
established at each contact of vapour-

^Mted'rary*byiiTnfn°t’
®®cie“oy would be

ratio, i.e TCkht
air All fi.

Pt absorbent used per cb m of

al^eid^ pLseri^Jr ”1 ^
number of “ effits’!^®

*‘*®

ditions,. in a casriike th'^
®?“*'‘'>rium con-

Henry’s law anX, Present one, > which
in tho Lft “PP *®?r the concentration of vanonr

effects"%teXd t„ bir‘^"‘
the- thermal

each “Sieved in

tower-desion snffico
, ’'®,!}^ta as yet available for a

of a theorv 5 fi«antitative application

Donnun nnJ
counter-current scrubbing (cf.uonnan and Mas,son, J., 1920

, 23&—240 vf Tf

flowXT’
"'® relatisS^^ bLinflow-ratio, nomber of effects, and efficieX on the

cTr'^rc^^ - aUain^are^h
rammem^nl 1,

“^ establish the minimum
i

raiuirements which must bo met to achieve specifiedefficiencies; this will now be exemplified!
^

I

I bermal effects.—The temperature of the air

ortim^ToT.
local conditions; that

the lienfti itf
top to bottom owing totne lieatg of absorption. The latent heat nf

densation of alcohol is 2.50 Cals, per kg. that of

XutTO&i?f*' must' be added
beat of solution in cresol; andthe specific heat of cresol is about 0’55. Thus if0 air reaching the scrubbers contain, for example,^ «• ®“i®r per cb. m. Teheat liberated by the absorption of this could heat

1 kg of cresol through about 23° C., or 1 kg ofcresol 4-1 cb m. of air through about 15°. This
figure would be increased, and the efficiency in
con.sequenco lowered, if the incoming air were richer

flow-rate of cresol were to be
reduced. From the data about to be discussed, it
appears that a of mean temperature of 10°
would reduce the efficiency by roughly 5—10%

; butthe question is one of temperature-gradient and
heat interchange, and is not at present amenable
to more exact calculiition. We may nevertheless
reckon isothcrmally with a moan effective tempera-
ture bearmg in mind the fact that the efficiencies
so deduced will approximate most nearly to the
truth when the vapours are dilute and the liquor-
feed IS high; and by adopting here an effective
temperature of 30°

,
we provide a margin and in a

Simple way obtain (as will ho seen) results well
borne out in practice and therefore useful as a
forest of the working conditions to be adopted

bfficiency of absorption.—Vi

d

may define Henry’s
coefficient (A.) as tho equilibrium-ratio between the
weight of substance dissolved per kg. of cresol and
the weight remaining as vapour per cb. m. of air
For ether at 30°, 1 = 106; hence if 1 cb. m. of ether-
laden air be brought to equilibrium with 1 kg. of
fresh cresol, 1 06+2'06=51'5% is the efficiency of
absorption. For alcohol at 30°, k is 4*3/, and the
efficiency is 4‘32-eo'32=81%. The absorption of
ether is thus the dominant problem.

In general, if g kg. of absorbent be brought into
equilibrium with 1 cb. m. of air, then whether the
ahsnrbable constituent were initially all in the air,
all in the absorbent, or divided between them, the
final result would bo that, of the total weight of it
present, a fraction qkl(qk+l) must remain in the
liquid. (Where Henry’s law is not applicable and
A- is not a constant, tho values of this fraction for
tho concentrations dealt with are found from the
exporiinental curves.)

The values of qk/iqk+l} for ether at 30° and for
flows of 0'4j 0'6, 0*8, 1, and 2 kg. of cresol per
cb. in. of air are 30, 39, 46, 51o, 68% respectively;
with a single “effect,” these numbers are the
efficiencies of absorption.
Now consider a two-effect counter-current

scrubber, with a specified feed of 1 kg. of cresol per
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cb. m. of air, containing, say, 100 g. of ether rtC^ur
per cb. m. The first cubic metre admitted meets
the layer A in the bottom effect, and 515% is

absorbs as explained above; 48'5 g. of vapour
passes on to layer B in the upper effect, which
absorbs 0'515x48‘5=25 g. ;

the remaining 23'5 g. of

vapour is lost. The layer A now flows out t»f the
tower and a second cubic metre of air with 100 g.

of ether meets first the layer B, now occupying the

lower effect, and already charged with 25 g. ;
hence

of the total 125 g. 51'5%, or 64'5 g., is abrorbed,

the remaining 60 5 g. passing up to the fresh top
layer, C. Proceeding in this way for each successive

admission of air and its accompanying flow of

liquid, we obtain the results shown in Table II.

each type of system and for each different flow-rate
The results of these calculations for ether at 3Q° o'

are shown in Fig. 2, which includes also a eurv.
for 20° and two curves for alcohol at 30°.

PfjjJ’
this can be judged the maximum efficiency rf

counter-current absorption which can be reached
with cresol, working either with a single effect or
with multiple effects up to six, and feeds of cresol
up to. 1 kg. per cb. m. of air-stream.

It is clear that increasing the number of effects

much beyond six is necessary only to mako up
fo,.

the non-attainment of equilibrium in each effect

which is in turn due to the finite velocity of dissolu-

tion of a gas, to excessive thermal effects caused
by “ waves ” of vapour, and to imperfections in

: II.

Layer of cresol.

Ist cb. m.
A. B.

2nd cb. m.
B. C.

3rd cb. m.
C. 1). 1

4th cb. m.
D. E.

5th cb, m.
E. F.

133 645
68’5 33
64-5 (315)

Total ether In the effect

Ether abeorbed, g
Vapour passing on. g.

1 :

100 48-5

;
615 25

i 48-5 (23-5)

125 60 5
645 315
00-5 (29)

1

131-5 64
675 33
64 (31)

133 64-5

68-5 S3
64-5 (31-5)

the design of the scrubber. A feed of 1 kg. of cresol

per eb. in. of air should give a recovery of over 90

with six to eight effects at an effective temperature
of 30°. Experience on the large scale has jiistiScd

this conclusion.

(b) Hegeneration.—Fig. 1 is self-explanatory. It

is evident that steam-distillation is called for, and

that unless local rectification is provided, 3—5';, of

the primary distillate will be cresol, which will have

to be returned to the system. One kg. of crosol

containing 40 g. of alcohol and 20 g. of ether would

r^uire, for heating it from 30° to 130° with separa-

tion and distillation of the vapours, roughly 70 Cals,

(specific heats of ether and of alcohol vapours =011

approx.); while the remaining cresol will require to

be cooled to, say, 15° before re-use, therein parting

with about 65 Cals.

It is not proposed to deal with certain other

factors affecting the use of cresol, such as the

presence of naphthalene and of pyridine homologues

in the crude material; the slight loss of cresol in

the air issuing from the scrubbers, corresponding

with its measurable vapour-pressure at low tempera-

tures; its increase in viscosity after long use; and

its attack on ractals other than iron and steel.

These were well investigated by the Ilcseareli

Laboratories of H.M. Factory, Gretna, where the

installation of the cresol process on a large scab

led to most satisfactory results.

SuiPHtiEio Acin.

The general procedure in this case wa.s the sane

as with cresol, with additional work called for bv

two variants not paralleled in the case of cresol.

namely, the strength of the sulphuric acid and the

chemical action of the more concentrated acids upo"

alcohol.

A.—Absorption.

The vapour-pressure results, recorded in TaW'

III., showed that while Henry’s law is

mately valid for each strength of acid -within 1 ^

range of the experiments; the solubility of ct“J

vapour in particular varies from small to P®*

according to the concentration of the acid dea

with. The solubility-coefficients (k) for 1^*”?

.

from 0'02 with 50% sulphuric acid at 30 0-,

4'2 for 82% acid at 20°. ,

We may thus consider the general relati

between solubility-coefficients, fc, as determine

the laboratory, and the efficiencies of absorp

obtainable in scrubbers.

To decide the merits of an absorbent for a g

vapour, we must first ascertain ffom the

pressures whether the value of fc is such as
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Table III.

Vapour-pressures.

i

fl/o..

Alcohol

Pressures In grams of vapour
per cubic metre.

acid.
20® 80® 40*

1
60®

Alcohol-sulphuric add.

500 10 15 1 23-5 36-5

250 5 0 8 10

too 2-5 2-6 5 7

j
50 0 1 1

2-5 35
1 20 0 0 ^ 1 2-5

680 14 22 '

39 65

250 6 7 i
13 17

100 5 5 6 9
50 2'5 3-5 35 5
20 !

1 1
,

1 2-5

500
1

19 32 59 112
250 1

1

10 20 31 48

1
100

1

5 6 : 9-5 12-5

1 50 i 2-5 3-5 i 5

1

20 1 1 2-5 ' 2-3

500 ; 53 52 94 164
250 9

1
2? 53 87

100 4 11
!

19 25
50 :

2-5 5
1

95 11

1

20 — 2-5
;

3-5 5

(JO’S i
500 . 40 58

i 111 210
: 250 20 30-5 59 94
i lOO 9 15 19 24
! 50

;

4 8-5 7

30 i 1 3-5 2v

sO-0 1 100 ' 14 20 38 41

1 50 1 6 11 22-5 30-5

1 20
i

2-5 5 8 —

Ethorg.
1

per ks. Ether-aulnhurtc add.
acid.

81'8 200 53 1 86 no 147

100 18 29 46 62
50 6 1 10 15 26
20 0 0 4 7

:0'7 200 138 286 485 827
100 93 149 239 404
50 65 78 106 154

so 28 33 43 55

(i;r6* ' 30 55 98 167 301
1 20 24 i 55 91 176

1

>0 16 ! 22 34 70

(lO-O 20 117 2.19 —
10 57

!
118 —

49o 30 595
j

1180 - —

Table V.

Absorption-efficiencies for specified values of
(ikKqk+X) and multiple effects.

II 0-1 0.2 0-3
1

O-l 0-5 0-6

1

0-7 0-8 0-9

No. of

effects. Efflclency of absorption.

1 010 ; 0-20 0-30 O-II) 0-50 O-M . 0-70 0-80 0-90
2 O il

!
0-24 0-38

,

0-53 0-67 0-79 089 0-95 0-99
3 O-II ' 0-25 0-41

i

0-58 0-75 0-88 0-95 0-99 0-99
4 O'll 0'25 0-42 i 0-62 0-80 0-93

1

0-98 0-99 099
5 O-ll . 0-25 0-42

1
0-64 0-84 0-95

'

0-90 0-99 1-00
6 0-11

j
0-25 0-43

(

0-65 0-86 0-98 0-99 1-00 1-00

-
I

* This was add which had been mixed with alcohol and subse-
qucntly di'‘tillcd up to 150*—160® C.

Table IV.

I of qh l(qh-\-l) for difftvent values of k and q.

it 1=
j

- ......I

0-1
1

0-3

1 1

0-7 1-0 -

i

1-5
i

2 3 5

)

1 10

5=0-1
I

0-01
1
0-03

1

‘ 0 06
;

1

: 0-09
[

0-13
'

0-17 0-23 . 0-33
)

1 0-50

0-3
1

0-03
1

0-08 0-17
1

0-23 1
0-31 0-17 0-47

1
0-60 . 0-75

' 0-17
1

0-32 0-41 i1

0-51 0-58 . 0 68 ;
0-78 0-.88

1-6 '

' 0-09
)
0-23 0-41 jTsr

1

0-(50 0-67 1 0-75 ’ 0-83 0 91
1'5

;
0-13

! 0-31
1
1

0-51
;

0-60
1

0-09 0-75 0-82 0-88 0 94
0-17 ' 0-17

I1
0-58 007 0-75 0-80 0-60 091 0 95

5-0 _0-33
1

O-fiO'
.
0-78 0-83 0-88 0-Sl 0-94 0-90 0-08

1

0-50
;

0-73
i

0-88
;

0-91 0 94
i

0-95 0-97 0-98 ' 0-99

® ^^^Kuk-hl) above the critical value when the

within reasonable limits. This

^ ascertained from Table IV^.,

rt....-
^PPhes to any vapour and absorbent of the
vpo ueati wiin.

in soIubility-coeflScient of the vapour
proposed liquid has been determined, refer-

-
!

-r

Z0‘

r

GJ

•

Acohol

jj

T

K

>J

r
K Etmae- /

1
JJ//

c

r
50 00 70 80

?«H,S04.

Solubility of vapours in sulphuric acid.

Fig. 3.

once to Table iV. enables us to see what flow of the

liquid is needed to give values of qkliqk+1)

sufficient to correspond with high efficiencies, as set

forth in Table V,, where the number of effects which

will be roqnirod is stated. Each figure in this table

is the result of a separate calculation such as that

exemplified on p. 3-4 T. , , , u
it is seen that no really useful absorption can be

exi>ected when qkHqk-^l) is less than about 0-5, as

shown to the left of the zigzag line ui Table I\ .
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Turning now to the particular case before ns, the

values of k, the solubility-coefficients, are raven for

ether and for alcohol in Fig. 8. Reference from thk

to Tables IV. and V. at once shows that alcohol is

very easily absorbed even in acid as weak as 50/,

H,SO,; the coefficients are so high that difficulty

would be anticipated—and is in fact met with, as

will be seen—in expelling the dissolved alcohol from

acid by distillation. The trend of the curves

indicates that a sufficiently high value for fc

(alcohol) would be given by 0% H,SOj; direct

determinations of the partial pressure of alcohol in

pure water support this, and tiie use of pure water-

scrubbing for recovery of alcohol alone is a proved

success on the large scale, being advantageous alike

for efficiency and for freedom from plant troubles

due to acid.

For ether, on the other hand, it is clear that

without excessive feeds of liquor, no acid weaker

than 70—75% H,SO. will result in satisfactory

absorption. At an efiective temperature of 30° C.,

the curve and tables show that a flow of 74% H,S04
of 1 kg. per cb. m. of air treated would give 86%
efficiency of absorption, six effects being required;

1'5 kg. would give nearly complete absorption. For

66% HjSO,, no flow leas than 5 kg. per cb. m. would

give good absorption even with a large number of

effects.
.

The remarks made in the first part of this paper

concerning thermal effects are applicable here,

especially in connexion with the use of the highest

strengths of acid
;
but no measurements were made

of heats of solution when the present work was done.

’B.—Segeneration.

In absorption, ether presents the greater diffi-

culty
;

in distillation, whereas ether is easily

separated, alcohol remains, and if the temperature

and concentration of the acid be too high, ethyl-

sulphuric acid and ether can be formed, of which

only the latter distils over. Experiments were

therefore first made in which alcohol and sulphuric

acid of various strengths were mixed in the ratio

of 1:5 and were distilled evenly up to a temperature

of 150° C., the distillates being measured and

ywdi on dlstniutktn to 160* C. ol 100 gi»ms alcohol +
500 gntins mlpburic ftcld.

(Btber ii expressed in terms of slcobol).

Fig. 4.

analysed by the method described on p. 29 t. Fig. 4

shows the results obtained with acids which con-

taii^ over 50% H,80. before being mixed with

alcohol. The various curves show the total recovery

(up to 150°) per 100 g. of alcohol originally present,

the separate amounts recovered as alcohol and as

ether TMpectirely, ^pd the associated water which

distils over. The dffier-yield is expressed in terms

of the weight of alcohol from which it was forine4
during the distillation.

Considering the total recoveryj it is seen that

with 82% H,SO. practically no liquid distils over

up to 150° (80, being evolved in considerable

quantity); with 70% acid a 55% recovery is reached,

of which about three-fifths appears as ether and
two-fifths as alcohol; 60% acid gives 66% recovery,

the proportions of alcohol and ether recovered being

reversed; acid gives 83% recovery, only one-

twelfth now being ether. It was found that in-

creasing the rate of heating nmde very little differ-

ence in the yield or composition of the distillates,

nor did the presence of added ether materially aid

the recovery. It is evident that to achieve proper

recovery in one distillation the acid must be diluted

to be at most 50% H.SO, (not counting the alcohol

present).

Fio. 5.

A second series of distillations was therefore made

with acids weaker than 50% H,SO„ the results oi

which, shown in Fig. 5, enable the yield on distills

tion to any desired temperature with specified

stren^hs of acid, to be gauged.

The distillates obtained naturally become more

aqueous the higher the yield extracted At yi«

of 80%, the spirit obtained from 51% H,SO, is

alcohol; from 49% H.80, it is 44% ;
and from 31/.

fl SOl 55^
“Finally, there is the question of the strength of

the acid after it has been subjected to distillation.

With acids stronger than approximately

heated to 150° with alcohol, the chemic.nl torma-

tion of ether sets free more water than is remov^M

by distillation, so that the final acid is of aw®

65% strength. With weaker acids, ether-forraatiw

takes place either to a less extent or not at ai,

and distillation results in conwntration a

result is to give acid of 60-«% f.SO, at tem-

peratures of 140°—150°, and of 50—55 at

C.—Condutions as to the use of sulphuric acil

(1) On account of the difficulty of absorbing ether,

74% H,80. will require to supplied to

scrubbers, with a flow-rate not less than if

cb. m. of air treated, and with at least six c

in the scrubber. Alcohol will he very tho™ i u

absorbed. With more concentrated acid tne

can he less, according to the tablM; but it is P

able that thermal effects would then outweig

advantage gained. i rte

(2) In the absence of alcohol,

effluent liquor at low-pressure
. but

will readily yield up practically all the etnei,
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when alcohol IS present, it is essential that the
effluent be diluted to be below 50% H.SO^ and
preferably to 40% H,804 (not counting the absorbed
solvent present) before it is distilled. The distilla-

tion must then be carried up to 150° for acid diluted
to 60%, or to 130° with 40%, in order to regain
nine-tenths of the absorbed alcohol.

(3) The acid resulting from the distillation at
150° will be about H,SO., or 50% H.SO. from
that at 130°, besid^ containing some remaining
unexpelled alcohol in the form of ethyisulphuric
acid. In a cyclic recovery process, this would
require to be separately concentrated up to 74% and
cooled, before being returned to the top of the
scrubbers.

(4) Thus it will be seen that, while sulphuric acid
of about 75% stron^h would be of the same degree
of utility as cresol if ether were the only substance
to be recovered, where both ether and alcohol
together are concerned, it cannot compete with
cresol on account of the heavy costs attaching to
the re-concentration which is required. Where
alcohol alone is in question, the simplest efficient
absorbent is water.

(5) In the course of the paper two tables, based
on vapour pressures, are given which specify for
any simple scrubbing liquid and any gas, ’the
minimum rates of flow and numbers of “ effects ”
required to give stated efficiencies of absorption.
The authors’ acknowledgments are due to the

Director of Artillery for permitting publication : to
bir R. Robertson and Mr. A. E. Leighton for their
mterrat m the work; and to Mr. H. Swann and
Mr. H. Whittaker for their assistance in the
experiments.

University College, London.
Research Department, Woolwich.

Discussion.

Sir FnmuRic Nathan said that the papers gave
the genesis of the work which had led to a very im-
portant step in connexion with the production of
propulsive explosives. The recovery of acetone
from cordite was well known, but the introduction
of an explosive with ether and alcohol as the solvent
involved another recovery problem. For the ’

reasons given by the authors, and also more es- i

peoially owing to the fact that it was impossible to '

w sulphuric acid in existing recovery plants, it
practicable to employ it. For- i

Ind if absorbent of ether :

the^
realised and as the result ofhe experiments described the recovery of very

the earlier ex-
'

s'iilpS ^if
^’^'ption of ether and alcohol by i

WM ina^»M dearly that this procera ^

«ttrf tfd
®’

"a?®'’ conditions which i

tie sulnhii?'®
country The necessary dilution of I

"'Odd MrTwitl.®'^
abserption before it

i

tutto a^Ji

^ alcohol, iiad oonsti-
,

V
involved the reconcentra-

ition by heai;^'’“
in^circd tbs reconcentra-

This was to
large quantities of sulphuric acid.

Pellant
*^® "c'ghbourhood of pro-

d fumeTfrnm
®’

®i'
‘*®™a"t of the possibility

into th?danm>ii^®r.®®"^n’®l*'°“
?PParatus getting

*^ieptserunnto.f.^®®'i*^'®^fi? respect should
did not aritowith tb

^at danger, however,

'esnlts of thn'iiii+b
^® ??® craol. It was from the

deduced the
investigations that they had

fined the max^n
*‘®«* expressions which de-

for the tolTMt? f®®'®”cv of a solvent, not only
weed the tesnlto*”.*'* ”®n’ ’"I*.®!®® severally. For
i>?reedweir^?wv practice

another ’®onk, and
d the same nr;^®'i*

speaker an applicationname principles to the absorption of alcohol

by waterpve a result which was in good agreement

uBxion witn the absorption of vapour bv solvents

yestigations on this'^subi^“thrabs™TO®oH^^^^

Mr F Sp»n»'
^ much larger than was necessary.

SeyoxTON said the authors had referred to
"hich occurred when appl^nfhi^r^ults to large-scale plant, but he had not reffrr^

Mciirrerf
“ ®'ll'ally great difficulties whi^TCcurred particularly in the celluloid industry

reached, namely, in obtaitoifg

the air which had to be dealt with. He thought

toilf

®
““Ju

problem in the case of oeUu-

lass
cordite for the reason that there

Facturl
thicknesses in celluloid manu-

thf thtva 1
“aterial was 0 005 in., and

W?tWb^ A.®*®'’!®''!
'n®*®'’'®' aImPt } in. thick.

®'’ ‘''® aoi^ent which

i k!/),*
®®‘ ?®^ ® f®'' •’““'a. and ao

- tfn.m
® impossible to find a prac-ticable way of recovering any of this solvent. After

'

®®J^^
®"‘^ weighed there was

I It™ . ^i®
®®‘ the difficulties

’ wl ®®®® t*’® dope industries,

,

ties of solvent in comparison with the solid residue.
In the case of celluloid there was only about 10% of

’ fit ''•®t
to recover. Although in the cellu-

, loid industry there might he a very large number
ot stoves It was not possible to have one stove for
every thickness, and consequently there would be a

. atove with half the material ready to come out and
:

the other half still giving off vapour. Many of the
I patent^ of methods of solvent recovery had not
realised thq difficulties antecedent to the actual re-

j

covery process.

Dr. W. B. Ormandt said the authors had given
in a very lucid manner the theory underlying the

I

nnportpt practical work which M. Bregeat had

I

done since 1916. Since then a large number of
!
plants had been put up to work with cresol, and if
the facts and figures could be obtained from M

,
Bregeat they would add to the value of the present

:
paper. 'The most remarkable thing to him in con-
nexion with the work was the apparent capability
of cr^ol to absorb most of the vapours which were
used industrially. Was there any connexion be-
tween the latent heat of solution and this property
of the crcsols to absorb a large proportion of the
vapours which were present in the air? Obviously,
the best liquid for the purpase was the one which
absorbed the largest proportion in the liqnid and
left the smallest proportion in the air. It was a
very interesting fact that many of the hydroxy-
benacne compounds, such as the thymols, which
were very insoluble in water, were remarkably
soluble in water which contained phenols and
crpsols, and this rather bore on the curious property
of the ereaola to dissolve so many of the vapours
used industrially.

Mr. William Macnab said he believed that the
greatest dilution of air with ether and alcohol that
could be successfully treated was 5 grms. per cubic
metre. In France M. Bregeat’s method had been
used on a nriuch larger scale than at Gretna, but in
both cases it had resulted in a great increase in
the recovery. At Gretna it had been a very great
^iceesa, and had saved a large amount of alcohol.
He hoped before long some information would be
published on the actual working of the plant in
regard to which much of Dr. Masson’s work re-
ferred.
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Dr. Masson, in r^ply, said that at Woolwich they

had measured the vapour pressures of a large

numl^r of volatile solvents aissolved in creeol^ and
in every case the results were such as led him to

suppose that even volatile oils such as some of the

hydrocarbons could fairly well be dealt with by
cresol. That, he believed, was of importance in the

rubber industry. He did not suggest that hydro*
carbon oils, such as petroleum ether, oould be re-

covered with anything like such a high efficiency as

ether and alcohol, except possibly with a rather ex-

travagant use of cresol. Wevertheless, cresol tran-

scended all other liquids which he had tried except
melted phenol, which was interesting in connexion
with Dr, Ormandy’s remarks. Phenol had a

greater heat of reaction than cresol with ether.

Mixtures of phenol and cresol, liquid at ordinary

temperatures, had been considered, but for winter

temperatures eo much cresol was needed that no
useful improvement W’ould he gained. There were
other matters, such as the slight volatility of cresol

itself, which had to be taken into account, as had
b^n found to be the case at Gretna. Other points

which had been studied very thoroughly at Gretna
included the increase in the viscosity of cresol when
used in metal vessels. He understood that steel

waa almost the only metal which could be used w’ith

cresol; for instance, in one plant, in which lead-

lined scrubbers had been lised they were corroded

through in a week, but these and various other

ouestions had not come within his province. Never-

theless, they could rest assured that, of all the

liquids hitherto examined, cresol appeared in

general to be by far the best.

Meeting held at Burlington House on Fib. 7, 1921.

MR. JULUN L. BAKXB IN THE CHAIR.

THE EROSION OF BRONZE PROPELLERS. !

BY O. 8TIBERRAD, PH.D,
|

During the twelve years, 1908—1920, which t^se !

researches have occupied, notices of the principal !

conclusions arrived at in the early part of
:

the work have from time to time appeared in .

print, ^ but although the ft type of alloy to which !

they led has been universally adopted throughout
\

the world for the manufacture of high-speed pro-
j

pellers, nevertheless no detailed or succinct record i

of the work has heretofore been made public; it is i

therefore with this object in view that the following
]

account is now presented.

Prior to 1906 all observed cases of deterioration

of ships’ propellers appear to have been traceoble

to chemical corrosion and, with the possible ex-

ception of a few isolated cases, to have been con-

fined to cast-iron or steel propellers. Soon after

this date, however, numerous instances of de-

terioration occurred in bronze propellere of high-

speed ships. In appearance this new form of de-

terioration bore a superficial resemblance to the

corrosion above referr^ to, and it appears to have
been generally a^umed that chemical action was at

the root of the trouble in both cases. As a result it

was not until 1908, when these researches were com-
menced, that the phenomenon was submitted to

systematic iBve.stigation.

In the meantime, as progress in marine engineer-

ing rendered greater velocities in ships practicable,

the seriousness of the position became more acute,

until this deterioration of the propellers was be-

coming the limiting factor to further developments
in the direction of speed ; thus, in the case of the

Cunard liners, Mauretania and Lpsitania, the first

Time* Eiv. Suvj^., Jan. 6. 1810, Chnnical 1010 i

F.nainefHng. Jan., lUiiP p. 83, and Jane 28, 1012. Cf. alto Sir
|

WUttam Ramsay. EngineeTinp, Nov. 21, 1013.
1

set of propellers was practically destroyed after
three months’ running (see figs. 1—3), whilst high,
speed torpedo destroyers have been known to shoir
serious erosion in a single trial run at fsj|

speed (see fig. 4). At this juncture Messrs. Charles
and P. R. Parsons, of The Manganese Bronze and
Brass Co., Ltd., instigated the present researches
which have resulted in the discovery of the erosion,

resisting alloys that are now used throughout the
world for the propellers of high-speed ships’ and
incidentally, in proving that the deterioration

is

due to mechanical erosion brought about by a coni-

bination of frictional rub with “ the action of water
broken by evacuated spaces in which no air is

present.”'
Quite recently this subject has again been brought

into prominence through the investigations of
.a

sub-committee of the Board of InventionB and

Eesearch.* The conclusions arrived at by this

Committee on the whole confirm the author’s earlier

observations that the deterioration is primily due
to mechanical causes. As regards chemical actiou.

the Committee observe that there is no evidence

of this,* which is also in accord with the author’s

investigations.' On the other hand, although the

conclusions of the Committee aa regards the

mechanical nature of the deterioration entirely con-

firm the researches of the author and, indeed, thioiv

cnnaiderable additional light on the mechanism of

that part of erosion due to the collapse of evacuated

spaces, nevertheless their views ns to the precise

nature of the underlying causes are not, in the

opinion of the author, quite in accord with the

observed phenomena. Prior to 1912 the author's

experiments led him to the conclusion, firstly, that

erosion proper is a purely mechanical effect, and,

secondly, that this mechanical action was brought

about by water broken by intervening evacuated

spaces, or vacuum bubbles,' coupled with frictional

rub of said water.*

The Committee would appear rather to hold the

view that the former of these two agencies, whicli

they aptly refer to as ” water-hammer action," is

operative almost to the exclusion of frictional nib;

they appear to have arrived at this conclusion (o)

because erosion does not appear to he the inyarialle

result of velocity, although admittedly it is more

likely to occur under the conditions pertaining in

high-speed ships
;
(M because erosion is observed in

local patches, sometimes quite near the roots of

the blades. The fact that the tips of high-siieei

propellers are frequently not eroded at all mcrelj

indicates that the frictional rub at these points

alone is not sufficient to cause erosion. The dis-

tribution and nature of the observed erodeil -nross

renders it perfectly obvious that the frictional nil

of the water is, as a rule, only active when oppH-

tine on metal which has been damaged through tbt

collapse of the vacuum bubbles referred to above, ps

where local pressure and velocity are excessive.

Enil. Pat, 2JZ ot 1810, U.8. Pat. 551,535, Auatrlan Pat. St*
Kuasino Piit. 45,287, Ger. Pat. P.24,704.

• Rnpineerinp, 1012, 34. ,

« Tmn». iDBt. Naval Architecta 1910. 223-247, C. A. PuraoQsaM

S. Cook. ^
* Cf. G, A. PaTBons and S. Cook, Trans. Inst. Naval Achil«®

1010, 227. „
• Mitorial on the author's work (Enphteerinff 1012. r-

examination of the damased propellers showed that the

was oulte different to ordinary corrosion In still water,

case if dissolution takes place. It Is eele<^ive in character,

beluB diMol\’ed, a spongy mass richer in copper beina

similar phenomena were apparent In the case of the erodedjw .

Analysts showed no copper enrichment: the results usreefi «

the lntended coroposlMon with extraordinary accuracy."

’Thu apt expression for the evacuated s^ceswas first usw

J£r. Stromeyer; Tranf. SawU ArchiUxU, 1010, 242.

* Eflflifwcrin#, 1012, 34. Editorial on propeller erosUa.
*' Dr. Silhetrad holds that ero^on i«>per ts a purely

effect. . . . The area attwked '* (la the case of the
** is near the hub. This was of large site, and It seems pw

^

that there was a certain centrifugal action cau^og a rrmir

'

pressure, and this region of reduced pressure was markedjh

erosion. Dr. Silberrad considers that cavitation might

in ooi^ttence. water broken by intervening evacuated i

with no air present.'*
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That frictional rub under certain conditions can
alone bring about erosion was demonstrated by the
author’s jet' experiments carried on in 1911,* and
has, in the author's opinion, been further con&rmed
by the experiments of the Committee themselves
which showed that not only did jets of water pro^
dnce an etching effect on the surface of propeller
metals,’* but also that rods inserted in jets were
“eroded away to a greater or less degree in parts
... the general conclusion was that the degree of
etching of these rods depended chiefly upon the
duration of the exmriment and the velocity of the
water,”” and although the Committee’s experi-
ments were conducted with sea water, it is never-
theless fairly obvious that this action is mechanical
and not chemical, for, firstly, when manganese
bronze is subjected to the action of sea water it
becomes tarnished all over and seldom shows any
signs of etching; and, secondly the author’s
original jet experiments,’* which produced a
similar effect, were conducted with fresh water
which had been recently distilled, and which is
without chemical action on manganese bronze
Hence it appears justifiable to conclude in cases
where the whole of the driving face of large pro-
pellers is bright and has the appearance of being
etched all over when the ship is dry-docked imm^i
ately after running at full speed, that this etching
effect is in reality erosion, due very largely if not
entirely, to frictional rub. Indeed, referring to
this subject m his report to the Committee, Prof
Carpenter says it “may be due to the mechanicai
wearing away of the metal caused by the rapid
flow of water over the surface of the blade.”’*
That it haa not in general an appearance identical
with the more serioue patchea of erosion is doubtless

about by

If will?h t ‘‘“n
fomhination with the passage

of water broken by intervening evacuated spaces orvMuum bubbles The difference in
however, seems to be rather a question of degree

•’

thus, where the rush of water has been extrcmelv
in the case of the spindle

whie}fh'ii'^lf*“™
hydraulic valves, the seating ofwh ch has become so worn as to permit of the con-

fig- 5)—an efftet i.sproduced almost identical with that observed inthe case of propellers (figs, 1—3).
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I. Investigation into the causes of deterioration.
CAemical examination.-At the commencement

of this investigation the idea that the deteriora-

weno all’"®
'Tf due to chemical action was sogenerally preva pt that it was difficult to approachthe subject with a truly open mind; a careful

chemical eMmination of the damaged surfaces in a
large number of cases, however, entirely failed tosupply any evidence of chemical action- there wasno sign of any ronrentration of copper or deficiency
of zinc, as would be expected in the event of such
severe deterioration being the result of chemical
action As regards composition the alloy proved
to be the ordinary high-tension manganese bronzem all Hic early cases examined

; the only possible
indication of chemical action at all lay in the
observation that the crystalline structure of pro-

i‘Trrtn.T. 7»m1. ^twal AnMterts. 1910 233

I’”>l*lliir erosion,* Sifterrad, Ens. Pst. 232 of 1910. In this connexion
it Is inten-sfinff to note that two years later, viz. in 1912 the

recommended the use of an
Sl!a^othP''h-“'i!'“?

™''’hl*lor "propellers of liattleshlpB
'hat this bronze wasidentical with tha bronze C manufactured by them in 1908It slMuld. however l« observed that the physical properties of

“T’” "“t rolncide with tho2published fa respect of their alloy of 1908, with which the alloy theysul^qoently recommended was supposed to be identical
; anZ

further, that on the strength of this the Gcwerlischaft Kubelbronzl

V ^,’”*1““ equivalent of this patent (Austrian
99994 bf 1910 by Parsons A Silberrad). but were unsuccessful

A“ustda a?the tfaie'
™ ™

” Sir Wliifam Ramsay. Engineering, Nov. 2i 1913
** Tram. Inst. Natal Arches, 1919, 247.
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pellers was frequently clearly observable over con-

siderable areas, the surface being bright and having

the appearance of recent etching when the pro-

pellers first come Out of the water. It seems pro-

bable, however, that this etching also is due to

mechanical erosion, for the above phenomenon was
only noticeable providing the ship had been running
at full speed immediately before dry-docking; the

propellers were always observed to be tarnished all

over if she had been at rest two or three days pre-

viously. Experiments with a view to reproducing

this condition were therefore undertaken, and it

was found that a precisely similar appearance can

be produced by subjecting the alloy to the action of

a jet of high-pressure water, whereas on immersing

a piece of manganese bronze in sea water it became
tarnished rather than etched. Fig. 8 represente a

specimen which has been subjected to such a hi^-
pressure jet; the best results were obtained with

small direct jets constructed of steel and supplied

with water from inverted steel cylinders into which
nitrogen at 2000 lb. per sq. in. was forced by means
of a three-stage compressor, the water being

covered with a layer of B.P. petroleum to prevent

solution of the nitrogen.

any electric leak detectable throu^out any of the
ships examined.
The su^estion made by Mr. Bamsay” that local

electric disturbancea set up through mechanical
stresses might be the cause of the deterioration

led
to the examination of the behaviour of a sample of
this same alloy when submitted to a variable stress
under sea water. This experiment was carried out
by subnierging a bar 8xixi in. in sea water, one
end of the bar being held rigidly and the other end
attached to an eccentric making 4 strokes of 1

per minute. The results are incorporated in Table

1., below, from which it will be observed that the
alteration in weight due to corrosion in this case is

only very slightly greater than that suffered by a
similar bar of this alloy not under stress

; and that
in both cases the loss is entirely negligible as a

factor in dealing with the severe type of deteriora.

tion under consideration.

Physical examination .—^Although the above ob-

I

servations were sufficient to constitute fairly con-
i elusive evidence that the deterioration was not due

!
to chemical or galvanic action, they are neverthe-

I

less all of a negative rather than a positive nature -

it was therefore decided to make full examination

Tablb 1.

Action of lea tcafer on propeUer alloys.

Loss at weight in g. per sq. metre expoeed.

Duratieo of
experiment
in hoars.

Standard maaganoae bronee (cot

from one of lHaitreiania*t first pro*

pellere) not stressed.

Standard manganese hronxe (cut

from one of Mauretania's first jrro-

pellera) stressed).

Standard turbadium, uostressel.

I Total loss druing I Mean loss per Total loss during

i

eiperimeut In g. I 4 lies. In g. experiment la g.

I
persq. OLexpoe^

,

per sq. m. expoeed. per sq. m .exposed.

Mean lose per sq. m.
per 34 hts. In g.

persq. m. exposed.

Total lees during
I

Mean loss per

experiment In g.
|

sq. m. in g, e

per sq. m. exposed, per sq. m. cxpmd

I
per 24 hours.

24 ! 0-349 0-349 0-362

48 !
0-600 0-300 0-611

72 i 0-848
1

0-283 0-860

M
!

M50 0-288 1-176

120 1-402 0-280 1 1-424

144 1-700 0-283 [ 1-763

168
[

2-036 0-291 2-034

192 ! 2-222 0-278 ! 2-248

216 1 2-521 0-280 2-560

240 2-780 ! tO-278 2-822

0-362 016 0160
D-306 0-31 0-155

0-287 0-46 ! 0-153

0 -20 I 0-60 0-150

0-285 0-76
1

0-152

0-294 091 0-151

0-291 1-07
,

0-153

0-281 1-20 i 0-150

0-284 1-36 ’ 0-151

0-282 1-60 0-150

In order to investigate farther the extent to

which chemical action playa a part, a sample of

manganese bronze cut from one of the wing pro-

pellers of the B.s. “ Mauretania ” was submitted to

the action of sea water, the alteration in weight
per sq. m. exposed bein^ recorded from day to day.

The results are given in Table I., from which it

will be observed that the average loss of weight of

this particular bronze was 0'28 g. per sq. m. per

day. The maximum depth to which the deteriora-

tion had reached in the particular propeller from
which this sample was cut was 24 in., from which
it will he ohserved that it would take over 5000
years” to effect the observed deterioration by
chemical corrosion

;
and since the deterioration in

question was caused in 3 months it becomes self-

evident that chemical corrosion is a ne^igible
factor in the deterioration under consideration.

Galvanic action.—^No evidence of galvanic action
being a factor could be obtained. In all the most
pronounced cases examined the protecting sine
plates in the neighbourhood of each of the propellers
were in perfectly normal condition, nor was there

“ 104)00 X M X X asn 4- o-a x Mo-a -oiso-o y««».
*- aigliMWiaf. May 24. 1012.

of a series of damped propellers with a view to

gaining a further insight into the nature of tbe

operating causes.

Micro-examination of the eroded surfaces of J

large number of propellers revealed distinct en-

dence of deformed a crystals; this was oonfirmedby

cutting pieces from the eroded portions, embedding

them in soft solder, and examining them after sec-

tioning and polishing.

In the early days of these researches tbe pro-

pellers examined possessed the normal structure ot

manganese bronze, namely, essentially an “-0^*
ture. In general these samples were remarkably

similar and showed deformed o crystals wherever

these predominated; cases were also observed ot

part of the alloy having been washed away, leaving

protruding or.i^Bls, most of which showed yarjj

mg degrees of deformation. In a few iso®'"

cases where the proportion of zinc in tbe aUo.

had been allowed to get a little above normal tne

alloy assnmed a mixed a and p stmoture; in tli«s

cases it was observed that the P crystals stow “P

to the erosion remarkably well, whereas the

crystals, where they were not embedded mj
h^ either been emshed, broken off, or else a

right away. A typical example of such an erw
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, ;• illustrated in fig. 2, the propellers in quea-
j

propeller blades. A thorough examination of a

having been scrapped after ninnmg than
,

very large number of propellers, however, rendered

il months on account of erosion. In this con-
|

it possible to arrive at a series of generalisations as

“Jon fig- 3 ’S interesting as illustrating an I to the areas attacked and to classify these into

rtvstal which has been deformed and broken at three types, each type being traceable to special

the point.
conditions productive of currents of water, broken

Fio. 7.—(1/100 toll size.)

Diagram of 4.LIaded propeller ahowlag vazioiu types ol erosioii.

It will be observed therefore that micro-examina-

tion of eroded bronze revealed distinct evidence as

to the deterioration bein^ mechanical in origin, and
also as to the superiontv of /3 crystals in their

capacity to withstand this erosion. These con-
clusions were subsequently very fully confirmed by
taking small samplea of a very largo series of pro-

pellers as they were cast, submitting these samples
to micro-examination and subsequently inspecting

the propellers from time to time as they developed
my defect in use. In this way so close a connexion
letween the microstructure and the capacity to

rithstand erosion under any giyen conditions was
Mtablished that it became possible by merely
itudying the microstructure of any given propeller
to give to it a relative figure of merit which was
closely indicative of its capacity to withstand
erosion.

Macro - examination.—^An exhaustivo macro-
examination of a large number of eroded propellers
was next entered upon, which establish^, in
the first place, that dirt in the castings played
little or no part as a determining factor, either as
to the position or degree of the erosion produced,
la this connexion many cases of unsound castings
were examined, and although instances remarkably
similar to erosion were found, when propellers
having such defects were put to work the cavities
to question showed no signs of developing into
e^ion; indeed, if anything, they assumed a
sliptly smoother appearance.
In the second place, it was noted that eroded pro-

pellers belonged to one of two classes—they were
either relatively small propellers running at a high

rSi i''*''
r.p.ra.), as in the case of tor-

peuo destroyers
;
or else they wore large propellers

ransaiitting great power, as in the case of battle-

, ‘P® fast liners, as, for example, the “ Maure-

iIio'o’t
"iusitania,” the “La France,” and™ " Imperator.”

as regards the areas eroded in the different pro-
™sr8 examined, these were most varied and in

instance most perplexing, erosion being
"^rved on the boss, base, centre, and edges of the

by evacuated cavities, or vacuum bubbles, im-

pinging on the areas eroded.

Classification of the various types of erosion.

Type A. Erosion due to damage done to the pro-

peller.

Erosion of this type divides itself under three

heads :

—

Type A. 1. Erosion due to damage done to the

leading edpe.—Whenever the leading edge of a

high-speed propeller is bent or deformed an eroded

area results on that side of the blade towards which

the damaged edge has been deflected. Thus the

erosion starting from damage of this sort will be

found on the driving face if the leading rfge has

been bent towards that face (see fig. 7 a), whereas if

the damage done to the leading edge has caused the

metal to liecome bent backwards, the erosion will

appear on ihe back of the propeller (see fig. 7 a).

Frequently these areas of erosion are deep and very

clearly defined, often tfliling off in comet^shaped

grooves. It thus becomes evident that the con-

tributing conditions which lead to erosion of this

type are as follows :
—

The leading edge being distorted leaves a trail

of water broken with evacuated epaces starting

from the distortion on the side towards which the

blade has been deflected; as this current of broken

water sweeps over the blade the vaenum bubbles

therein collapse, and the combined frictional rob

and water-hammer action so produced cause the

erosion observed. As is to bo expected, erosion

of this type is generally situated on an arc

described from the centre of the propeller and

passing through the damaged edge; where excep-

tions have been observed these ap^ar to be due to

deflecting currents influencing the flow of the

broken water caused by the damaged edge.

Type A 2. Erosion due to damage done to the

/ollomng edqe.-Deformation of the following edge

of a Wade is liable to cause a stream of broken water

to impinge on the back of the next blade of the same

propeller (fig. 7 b). Erosion of this type occasion-



42 T SILBEBBAD^THE EROSION OF BRONZE PROPELLERS. [Feb. 23. I92i_

ally covers a considerable area, but is seldom deep

;

its origin is attributable to causes precisely analo>

gous to those which bring about the A. 1 variety

—

the distorted following edge leaves a trail of water

broken with evacuate spaces which impinges on

the back of the next blade
;
the current in this case

is generally more disturbed and, as a consequence,

the erosion is less intense but covers a greater area.

Type A. 3. Erosion due to holes in the propeller

(as when the plug comes out of the shackle hole).

Under these circumstances a comet-shaped area of

erosion results on the hack of the blade (fig. 7 b),

the eroded area being on an arc described from the

centre of the propeller and passing through the

hole. A little consideration will render it obvious

that erosion of this type is due to the following

causes c

The water on the driving face of the propeller

being under pressure rushes through the shaeWe

hole, thus taking up the rotary movement of the

propeller
;
the jet of water so produced strikes the

relatively stationary water behind the propeller,

thus causing cavitation in the form of an evacuated

space round the jet
;
the broken water so produced

is subsequently swept over the back of the propeller

on which the vacuum bubbles collapse, causing the

comet-shaped eroded area invariably observed when

the plug comes out of the shackle hole of a high-

speed propeller.

Type B. Erosion, due to disturbances caused by

the propeller itself.

Three distinct types of erosion arising from dis-

turbances set up by the propeller itself have been

observed, namely—
, , , . , . . ,

Type B, 1. Erosion due to high number of revolu-

tions made by the propeller.—Wien a propenerof

any given design is running at too bigh a speed

erosion appears at or near the root of the dnvmg
face (fig. 8). In these cases it would seem that

erosion is due to the centrifugal action caused by

such rapid revolution, as a result of which water,

broken by evacuated spaces, is whirled outwards
into areas of greater pressure, thus causing

the
vacuum bubbles to collapse on the surface of the

blade near the root.

B. 2. Erosion due to stream lines caused hy ikt

follomng edge of the preceding propdhr.^
Erosion of this type generally appears as a d^n
cut on the boss near the back of the blade following

and seems to be confined to propellers with verv

wide blades having a relatively small diameter and
making a fairly high number of r.p.m. (See Fig. 9 ^

Type B. 3, Erosion due to hackioash from tht

sides of the. ship,—This is liable to occur where the

wing propellers have insufficient clearance, especi-

ally if they turn inwards* in this case the backwash

causes broken water to be thrown on to the pro-

pellers. thus producing severe erosion (fig. h).

Figure 1 illustrates an extreme case of this class, in

which erosion to the depth of 2i in. was caused

Table II.

Classification of causes of erosion.

Cause. fositioo and appearance. Remedy.

A.—SrofUm due U> damage done to propeller.

Deformation of leading edge— 1 « i a 7 *

(0 ) Blade distorted toward*
j

Comet-shaped groove on driving face i
7A.

driving face.
|

starting from deformation.

{&) Blade deformed towards

back.
Deformation of following edge.

Shackle hoie being unplugged.

Comet-shaped groove 0.1 back starting A,. 9g. 7b.

from deformation.
, ,

Area often ill-defined but j^ncrally ahal-
(

Aj.fig. <b.

low 00 back of the following b*adc.

Comet-shaped area wj back of blade A,, fig. 7b.

starting from shackle hole.

^—Eroevon due to dietwbances cawed bp the propeller iUdf .

Proneller of given design run-
i
dearly defined patch of erosion, generally

ning at too high speed.
j

deep, situated at or near root of

driving face.

Deep cut-like erorion on boss near root

of back of propeller blade*.

Area <rften considerable and somotlme*

deep :
generally situated on back of

propeller about half way up and

towards following edge.

Unsatisfactory of fol-
;

lowing edge*.

Backwash from side of ship due
|

to insufficient clearance or

propeller tx^nli^ inwards.
[

Stream lines of water broken by
evacuated apacea produced by

a propeller forward of eroded

3)ropeller.

Stream line* of water 1»oken by
evacuated spaces produced by

“A brackeU” forward of

eroded propeller.

Stream lines « water broken by

evaedated spaces produced by

the ship Hsdf.

—Erosion due to infiueneee external to the propeller.

On both ddea of propeller generally about
\

Fig. 7i.

half way up and towards leading edge,

erosion often being deep, especially on

driving face.

do. do.

do.

Fig. 7b.

Avoid contact with hawser?, wrpckaje,

i etc. To repair damage trim w*

fleeted edge down to tUe if’’''’*

I

Burrouuding metal,

j

Do. do.

j

Do. do.

1 Keep shackle hole plugged.

B,. fig. 8.

Bt. fig. 9.

B», fig. 7 b.

Run propeller slower, u?inff. if

be, geared turbines and

Alter design of propeller. particnlarlS"

following edge* of the

Give wing propellers plenty 0 ci^

ance and arrange for them to

outwards.

Alter relative arrangement of pi®'

pellers.

Alter design »nd__aiTangei

'• A brackets”
'

Alter derign of ship.

eiDCut ^
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•- three months. As regards position, this type

"'f OTOsioh is generally to be found on the back of

he blade though naturally it varies with the pre-

rise position of the seat of the cause.

Tvve C. Erosion due to pousoae of some body

fatmrd of the propeUer, which canses a stream of

water broken by evacuated spaces to impinge on the

orooellers. Erosion of this type is generally due to

one of the following causes :
—

Tape C. 1. Stream lines of water broken by

evacuated 'spaces produced by another propeller for-

ward of the propeller in question.

Taps C- 2. Stream lines of water broken by

evacuated spaces produced by “ A brackets” situ-

ated forward of the propeller eroded.

Type C. 3. Stream lines of water broken by

evacuated spaces produced by the ship itself.

Such erosion generally appears on both sides of

the propeller and varies enormously both in shape

and intensity. It occurs cn the back whenever a

stream of water broken by evacuated cavities im-

pinges on the propeller and is due to the collapse

of these evacuated spaces on striking the surface

in question (fig. 6b). Similar erosion on the

driving face is obviously due to the same cau.se; the

streams of broken water on being cut by the pro-

pellers suddenly enter an area of high pressures

with the result that the evacuated spaces collapse

on the driving face at a distance from the leading

edge dependent on the peripheral velocity of the

propeller at the point of cutting. As a general rule

erosion due to this cause will therefore be found on
both sides of the propeller, but is likely to bo more
intense on the driving face than on the back.

For the sake of convenience in reference these

various types of erosion have been elas.sified in

Table 11. under the causes to which they are

attributable.

Paht n.—Production of propeUer alloys possessing

relatively high specific resistance to erosion.

From the investigations described above the fol-

lowing conclusions may be drawn respecting the
nature of this deterioration:—

1. Chemical action is a negligible factor.

quently collapse on the propeller blades, both of
which conditions, it will be observed, are more
liable to arise in high-speed ships or propellers
moving at a high velocity.

It has also been established above that where
allqya containing a crystals are exposed to this
action, these a crystals are liable to ^formation
unless they are wholly embedded in fi crystals, from
which it would appear that a bronze composed
essentially of a d structure is best calculated to
withstand the deterioration under consideration.
At the date when these researches were com-

rnenoed, however (1908), fi alloys consisting essen-
tially of copper and zinc were regarded as being
mechanically unsound

;
this research therefore next

turned upon the problem of discovering suitable
additions to copper-zinc alloys of the manganese
bronze type which would change them from essen-
tially a alloys to those of 0 structure without im-
pairing their physical properties in any way. In

j

carrying out this part of the investigation use was
i
made of Guillct’s work on complex brasses,

j

wherein he showed that one part of zinc m,ny he re-

;

placed by an equivalent quantity of any of a series

;

of certain other metals without affecting the struc-
tiirc of the original copper-zinc alloy. These

' “ equivalents ’’ must not in any way he confounded

I

with the atomic weights of the metals, to which

;

they do not appear to hear any very simple re-

i

lationship. Thus, 1 part of zinc is equivalent to

I

aluminium fl-16 part, iron I'l, manganese 2'0, cad-
mium 10, lead TO, silicon O'], or tin 0'5 part.
Making use of these equivalent.? a large series of

alloys posse.ssed of 0 structure was made
;
in each

c.-isc part of a 300-Ib. ehai-ge was cast in sand and
part in chill ; test pieces were cut from each, and
the alloy thoroughly examined both mechanically
and microscopically. As this paper deals eesen-

tially with erosion and does not pretend to go into

metallurgical problems it is not proposed to give
these researches in detail

;
the following table, how-

ever. sets forth a few of the more important results

which leel to the production of a mechanically sound
alloy of 0 structure, and gives the composition and
properties of a series of alloys representative of

each step in the research.

T.AnLK III.

Development of bronzes.

Composition of alloy. i
Composition of Mechanical properties.

I correepoodinz .
;
—— ^ — -

Copper.

%

— ima^Q.'tr y brass. Tensile

strength,

tons per

sq. in.

Elastic

limit, 1

tons per
|

sq. in.
1

Elongation.

%

Hardness,

Brinell

number.Zinc.

%
Additloruit mctala. Copper.

1

Zinc.
0/0

530 47-0

i

53H) 47-0
:

17-2 2'3
i

16 82
53-5 456 Sn. 1% 53-0 47-0 Unworkable.

i
200

53-0 460 Sla. 1% 53 2 46S 27-5 51 22 9S
50-5 40-5 Mn, 9% 53-4 466 35-0 12-7 19 90
59-0 39K) Alq 2% 530 464 2.'»-5 20A 100
55'16 43-0 Al. 0-27, Mn. 4-128. Fe. 53*5 46-5 39-0 lfl-5 2o —

Btaodard toanganesr: bronze for comparison 330 17-0 20 120

Ail these alloys poesesaed a homogeneous s-structure with the exception ol the gtandani manganese bronze, wldch ghwed strong

C'Cryatallisation. The atwve lignres show that tin in appreciable quantity appears to aet very detrimentally on p-alloy^ loe marted
mprOToincnt in physical propertl^ esn^ by the Introdnctton of manganese should be noted, though the presenw a m much az 9 ^ ^ders“ “oy troubieiorae in the foundry. The chief effect of aluminlura appears to be to raise the clastic limit. The alloy conWnIng Al. Mn.

-J*
ve may be regaided as the parent of the present croelon-rr^sting bronzes. The first propellers made of it were by pie hmngM^

urouze A llrasz Co. In 1908, for the MamUmia The flret alloy at the type of etandard manganese bronze waa introduced by Mr. P. H.
vsisona ol The Manganese Bronze A Brass Co. in 1876.

2. Galvanic action does not appear to come into
P'Ay at all.

„
®,'. I^he presence of dirt in the castings haa only

f Th
effect.

mo cause of the deterioration is

therefore properly termed
/ determining factors being;—

ije ff'ctional mb of the wafer,

wiio propeller blades of
f broken with evacuated spaoea which subee-

From these results it will be observed that

although a copper-zinc brass of purely 0 structure

is not a satisfactory alloy, nevertheless alloys quite

equal in mechanical properties to the old-established

a bronzes can be produced by introducing small

quantities of aluminium, manganese, iron, etc.

Having thus established the practicability of pro-

ducing improved erosion-resisting alloys of this

aaiUet, JUt. ie AfA.lfiOfi.lto*
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type, tteir further development and application

followed as a matter of course, and such aUoys we
now used throughout the world for the mMufactare

of p^ers for highspeed ships. Photomicro-

graphs of some of these alloys are ^ven m fira.

10—15 In No. 10 (tensUe strength 34 tons^, elastic

limit 17 tons per so. in., elongation 25%) the « ciy-

stals are sufficiently protected to render the alloy

from any but the moat ^vere erosive in-

fluences to which marine propellers are subj^,

whilst the « crystals present render the alloy

much more easily repaired or work^ than a

homogeneous P alloy. Similar r^^arto apply to

a leaser extent to No. 11 (t.a. 30, el. lim. 15 5,

elong., 33%). which although essentially an o hro^
still has su&cient /S crystallisation for protective

purposes where the eroding influen^ are

Lo^. Nos. 12 and 13 (t.s 40-^, e . Im. M,

elong, 17—25%) represent a homogenous ^ solu-

tion* and have the highest P^'bh spepffic

resistance to erosion No. 14 (t.s. 38,

18-5, elong. 30-35%), and No. 15 {t.8. 33-^,
el. lim. 17-5, elong. 25-30%) have « crystals em-

bedded in d and are excellent all-round propeUer

aUoys. It is noteworthy that although the former

of these alloys contains a higher perrentage of amc,

it is even less subject to corrosion than manganese

bronae (see Table I.); it is suggest^ that this may

be due to the extreme homogeneity or the alloy,

which is a practically pure ^ solution.

The first ship equipped with propellers cast of an

alloy of the new type was the “ Mauretania. It

wiU be remembered that in three months this ship

wore out her first set of propellers, wtoch were cast

of the old type of bronae (see fig. 1) ;
Ibe PJ^^ere

of the new alloy were fitted in January, 19W, and

it is interesting to note that the Surveyor for the

Germanische Lloyd, on inspecting, these new pro-

pellers after they had run for six monthe—1.«.,

twice as long as the original ones of normal man-

ganese bronae lasted—reported that they were in

perfect condition, there was no sign of wasting or

erosion, and the surface appeared to be as m
every way as when the castings were first made.

In conclusion I desire to exp«^ my thanks to

Mr. P. R. Parsons for his most skilful oo-operation

throughout these researches. My thanks are a^
due to Sir Phillip Watts, K.C.B., F.R.S., for his

valued advice on numerous occasions, to Ur.

Desch for his assistance in connexion with the

photo-micrographic records, to Mr. A. 1. yuelch,

QBE Mr. F. G. Martin, The Manganese Bpotto

and’ Brass Co., Ltd., Messrs. J. Stone and Co.,

Messrs. Billington and Newton Lt<L, tlm ^Perm-
tendents of the various Admiralty Dockyard^ Iho

Cunard Co., Ltd., Messrs. Harland and Wolff,

Messrs. Cammcll, Laird and Co., Ltd., and Mewrs.

Alfred Holt and Co., Ltd., for the facilities afforded

me on all occasions during the last twelve years

when inspecting eroded propellers and otherwise

pursuing these investigations.

DisonssioK.

Mr A. T. Quelch said that during the past

thirtren years he had made 18.000 or 17,000 tons

of bronne propellers and propeller bMw; a large

number of these had been made with the Mloys
referred to in the paper, and he could oonimr with

the author that the erosion was purely mechanical.

He had had occasion to examine very many high-

speed propellers. In the case of the S^ft a

TOT fast-scout type of destroyer, designed for 30

knrts-difficulty had been found in killing

up the sp^ for the six houre full-speed trials.

Rxperimente with the design of the prop^lers had

been started. Altogether 28 propellere had Iwn

made for that ship, and examination these had

revealed the TOT cnrions way . ’’'hich, as tto

design was altered the area of the eroded part

moved about, a faW which proved that the erosion

was purely mechanical.* In fliat particular case

the expanded area of the throe hlac^ wm actually

greater than the disc area, which fact introduced

that peculiar cause of erosion, the interference

of one blade with another, which produced a deep

cut on the back. During the war the greater

number of the destroyers built had been built of the

geared turbine type, giving redu^ speed of the

propellers, in the hope that it would put an end to

erosion troublos. Soon afterwards, however,

serious erosion had been reported to be taking

place on the Brnce-Douglas type of destroyer

leader. Examination had shown that the greater

proportion of this so-called erosion was dirt washed

out of the propeller, duo to a great extent to tho

design of the propeller. Unfortunately, the en-

gineer often did not consider whether the designs

were good or had from the founder’s point of view.

In this particular case the propellers were of such

a large surface, coupled with a short boss, that both

the leading and following edges of the blades over-

lapped the top and bottom of the boss. Propeller!

were cast with the driving face downwards, so that

the following edge of the blade was considerably

below the level of the bottom of the boss. The gate

was put into the bottom of the boss so that the first

flow of metal which entered the boss had to run

down hill, and there was a considerable disturbance

of this metal by eddies etc., and the production ol

a large amount of oxide. The section of the Made

of those particular propellers, about six inches from

the tip, was about 6 ft. long by about IJ in. thick,

so that the dirt had not much chanre to get away.

The only serious erosion in this particular case wai

on the back of the blade, almost on the fillet, and

it was due, in his opinion, to the very badly de-

signed A bracket. The section of this A bracket

was very square, and, in addition, there was a

lubricator in the angle of the A bracket, hy the

boss, which had the effect of throwing a jet of dis-

turbed water on to the propeller, with the result

that grooves were eroded in the blade to the extent

of IJ in. deep.
,

He would like to ask the author as to the siieot

crystals in the P structure which could be produ^

by adding various metals, e.g., Al, Mu, Fe, to the

ordinary copper-zinc alloy. There was consider-

able variation in the size of the crystals, althou^

their general type was the same, and this migt

have a very considerable influence on the

mechanical properties. Whereas quite favourabe

results might be obtained in an ordinary tensite

test piece, when the alloy was exposed to tM

stresses obtaining in the case of a

which there was considerable variation m stres

and reversals of stress at different tiinc.s, tfiere

might be failure in the material in resisting

fatigue, which was most important with any run-

ning machinery. He had had very little tre

with the ji-alloys, in which he had been

interested, but he believed certain

occurred in propellers using alloys of somewh

similar structure where, for no apparert re '

the whole of the blade bad broken off. He hM '

oently manufactured some large P^P® wi
Japanese battleships, of turbadium, which wcig^.

in their finished state, 131 tons each.
^

piece had been taken from each blade and o"®

the boss. The elastic limit of all the t®** P^
actually taken from the first of these proP®*jS .

21 tons, the ultimate strength “Feraged ,

and the average elongation 20%, which

result with a copper-zinc alloy. I"/"®
, tb*

these alloys there was not the l>™Bkdonn a

yield point that there was in steel, but tlie u

^
limit was defined as sneh a strOM as ^ pjeje

a permanent set of (POOS in. Since 1

propellers he had made a smaller _prop«
,,jj,

of alloy, hut arnvM at in a: “
jittli

frwn tnrhadium, the object ^ing to ge
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fith otiP ffn 1
TOry easily broken, not

inuona subjected to con-
0“ “f W" e^ibi‘8 was a

kenned
propeller made of an alloy which

se Bv tot'*® o broken off short in

» nredipt U'”®*’* equivalents it was possible

Hoy to on™
luflnence of Tarious metals on the

‘whanii^ rtott*®”*t?“^
e*’*®’" satisfactory

-> get rj j4 '»»« "«''«'• «!>'«. however,

ion in com™®**-**
*s to what effect an altera-

lartwh
would lisTe on the tendency to

*^11 into a appeared to resolve

XPsriinento ^*®^ error, and the
ran into hundreds before the final

n,ore stretch or (tactihty in ihe alloy. In this case

the test piece taken from the propeller showed an
elastic limit of 18 tons, an ultimate strength of 38
tons, and 27% elongation, with a cold bend test on
a 1 in. square bar between 12 in. paints of support

of over 90° without fracture. With regard to the
propeUers of the Mauretania ” and " Lusitania ”

he thought they were inclined to give a little too
much credit to the »Uoy. The original propellers

on both these vessels had been of the built-up type
i.e., the bladee had been cast separately and bolted

on to the boss, so that the external conditions would
be rather worse than in the solid propeller. The
design of solid propellers eventually adapted was
very different, and it was a little difficult when
comparing the results in resisting eroeion to say
how much credit was due to the alloy and how
much to the altered design of the propeller. In
the case of the Tribal class of destroyers built
about 1910, propellers had been made of exactly the
same design, some of ordinary manganese Wnae
and some of turbadium, and the great advantage
in having the ^type of alloy, from the point of
view of resisting eroeion, had been evident. There
was still some slight erosion, but it was very
difficult to produce an alloy which would have the
necessary mechanical properties to withstand the
arduous service of a propeller in constant work,
where there were very many stresses introduced’
especially in the case of light-drau^t boats like
deetroyers, and at the same time be the b^t
structure to resist erosion. In the case of the
“ Hood,” for instance, the finished weight of each
propeller was about 19* tons, and in the actual
manufacture 30 tons of metal had to be dealt with.
It would therefore be realised what a very big
problem it was to produce an alloy which would
meet all the mechanical tests and at the same time
satisfy the very arduous oonditions of propeller
runiimc and also offer a high resistance to erosion.
Mr. H. Talbot said that the author had brou^t

out two points which^ in his (the speaker’s) opinion,
were almost conclusive evidence in favour of the
mechanical explanation. The first was the existence
of what was practically a critical velocity of erosion,
above which the rate of deterioration was espe-
cially mark^; the second was the fact that equally
resistant alloys contained metals of the same
cbemical family in proportions which had no con-
nexion with their chemical combining weights.

®®‘<i that he quite
igreed with the observations respecting the influ-

®***"P8 the shape and design of any given
*• *j ® position and nature of erosion pro-

*^® ®*>®®fV8iioe of such cases had
entnbuted very materially to the classification of

Lndrir
®;*

1
.*’’P«® ®^®®‘®“' With regard to the

^-alloys to solidify in large

itoiif
'iWjo seemed at present to be known

a;- p® partmular combinations which influenced

rvLl. f" solidification formed

mnnd. »
® a.?*?

roches long and several

uch car*®''* ?®“® ’>®f®‘'« W® "oti®®: and in

exposition
®*‘®’** a**®®ation in

ntiwlv a
found to cause the alloy

n that 'H
tWa, respect.

proved That ^^a
®e*na^ experience had

and torti™ Ja® slienld not be too larm

•rlsHw-pSS
i- ’sss-'-s

than*iT^th “t®''®
troublesome in a^piire ,8 aUoT

llth^ d.r i I'!®? ? struckAnother difficulty which took a gewd deal ofovercoming was that of determining in

.•n^oTt''t'“;rSeThT
^ P°“,t'°n when making oomparativelv

Thon
**^® reverberatory furnace and wheneverthey came into contact with air it would be seenthat It was not easy so to adjust things as to arrive

O'Vy in i?
"®* ”1®''® ® ®r at most

subiitnSn^’ ™ quantity of one of thesubstituting metals, which in the case of alu-
'T'thin Jth of 0'2 % . But

te® '>ke most others, had given way^fore persistence. The problem had started by

h^d
^

®i
^a'rly„simple one, because he

hnv
merely to find chemical corrosion,

but, as the paper showed this was far from being
the case, and the work bad involved something like
12 years’ research.

*

Manchester Section.

Meeting held at the Grand Hotel, on Xovember 3
1916,*

MR. 1 . H. HOSEASOX IX TBE CHAIB.

THE PREPARATION AND PROPERTIES OP
1.3.5-TRINITROBENZENE.

BY L. GUT lUDCLIFFE, M.SC.TECH., AXU ALAN A.
POLLITT, M.8C.TECH.

The preparation of trinitrobenaenes presents in-
teresting features in the light of the use of 1.3.5-
trinitrobenaene as an explosive, but the literature
relating to this subject is rather meagre, and for
this reason the following research was undertaken.
Over a year ago experiments were made by one

of us having for their object the determination of
the conditions under which i.3-dinitrobenzene could
be further nitrated to form the trinitro derivative.
In general, successful nitrations resulted in the pro-
duction of the well-known 1.3.5-isomer, m.p, 121°
C,, but occasionally a trinitrobenzene of* m.p,
61° C. was obtained, and this was at first thought
to be the 1.2.4-eompoimd described by Hepp
(Annalen, 215, 362) and Lobry de Bruyn (Rec.
Trav. Chilli., 9, 190), though this compound is stated
to melt at 57'5°.

It was soon found that this result could not be re-
peated at will, and numerous carefully conducted

* PabIleaUon of this paper was deferred at tbe request of the
Mbiistri' of Munitions,
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experiment* hare so far entirely failed to eatabliali

the conditions under which the trinitrobeniene of

m.p. 61° can be produced.
. ... ^

A study of the properties of this new trimtro-

benxene has caused us to modify the opinion that it

was 1.2.4-trinitrobenaene, inasmuch as it has been

found possible to convert the compound melting at

61° into the ordinary symmetrical 1.3.5-trinitro-

benaene, m.p. 121°, by several simple methi^s.

The facts appear to favour the assumption that

1.3.5-trinitrobenaene can exist in two forms ^ich

differ widely in their melting points. Hepp
(Annalen, 215, 345) obtained 1.3.5-trinitrobenxene

of m.p. 121°C. byheating 40 g. of 1.3-dinitroben»enc

with a mixture ot 300 g. of crystallised, fuming sul-

phuric acid and 120 g. of highly concentrated nitric

acid (the exact strength of each is not stated), at

first for one day at 80° C., and then for a further

period of two days at 120°. T^e product was isi^

lat^ by pouring the mixture into cold water, ^1-

lecting the precipitate and washing it, first with

water and then with dilute sodium carbonate solu-

tion, and finally crystallising the product from

alcohol. Darat made the same substance by a very

similar method.
. , , „ _

Claus Becker (Bcr., 16, 1597) obtained 1.3.5-

trinitrobenzene from 2.4.6-trinitrotoluene by heat-

ing it to 180° with fuming sulphuric acid, carbon

dioxide being evolved during the process. Further-

more, the same trinitrotoluene can be oxidised to

trinitrobenzoic acid, and this latter when heated

with water yields trinitrobenzene.

ElPKBlMBNTAl.

Symmeirical or \.S.5-fTinitrobenzene.

In the earlier attempts to prepare this substance

mixtures of fuming nitric acid and fuming sul-

phuric acid (up to 60% SO,) were used, but even

with a large excess of nitric acid and prolonged

times of heating tlie diuitrobenzene was not

nitrated. Further experiments were made with

100% nitric acid prepared by distilling a mixture

of the 95% acid with 28% oleum. In the first of

these nitrations 26 g. of dinitrobenzene was dis-

solved in 50 g. of oleum (26% SOj) ond 20 g. of

nitric acid (approximately li mols. excess) added in

small quantities at a time, the flask being kept cool

during the mixing. The mixture was then gently

heated for three hours at 110° C. in a wide-necked

flask over a small flame and appeared to boil gently.

The product was poured into water, washed, and

crystallised once from alcohol; it formed plates or

leaflets, m.p. 61° C., which proved on analysis (cf.

infra) to contain 99 8% of trinitrohen^ne. A 30%
yield of the new compound was obtained. On re-

peating this experiment, using larger quantities,

the product melted at 121° C., and was the ordinary

symmetrical trinitrobenzene. Another experiment

was made in which the quantities were 50 g. of

dinitrohenzene, 75 g. of nitric acid (100%), and 125

g of oleum (26% SO,). The two acids were mixed

and heated to 110° C. and the powdered dinitro-

benzene added gradually over a period of 1} hours,

after which the mixture was heated for a further

61 hours at 110°—120° C. The product was iso-

lated as usual, and on crystallising from alcohol

plates of the j-trinitrobenzene, m.p. 121° C., were

obtained; analysis indicated IDO'S% of trinitro-

benzene, the, yield being 45 % of the theoretical.
^

In

an attempt to increase the yield the same quantiti«

as in Me last experiment were used, and up to the

completion of the addition of the dinitrohenzene

the method of procedure was the same. At this

point, however, a farther quantity of mixed ac^s

was added, consisting of 50 g. of oleum (26% SO,)

and 35 g. of the nitric acid
;
the mixture was main-

tained at H0°—120° C. for 61 Imurs, as in the last

experiment. A 56% yield of trinitrobenzene, m.p.

121° rewilted, its purity corresponding to OWX
trinitrobenzene.

A repetition of this method, using oleum contain

ing 60% of SO,, in plade of the 26% oleum, gave .

yield of 60% of the usual s-trinitrohenzene; mopj.

over, the time required was reduced to a total of

6 hours. In these experiments it was observed that

a considerable quantity of the nitric acid was being

lost by escaping from the flask, and therefore fur.

ther nitrations were conducted under a reflux con-

denaer, with the result that the loss of nitric acid

was to a large extent prevented and the yield of

s-trinitrobenzene slightly increased, viz., to 63;;

Another series of experiments was made in which

the reflux condenser was used, and, in addition, the

reacting mixture was mechanically stirred through,

out the experiment. In the first stage 50 g. of

dinitrohenzene, 75 g. of nitric acid (100%), and

125 g. of oleum (60% SO.) were used, followed hr

50 g. of oleum (60% SO,) and 35 g. of nitric acid

(100%); working under these conditions a yield of

7V/, of s-trinitrobenzene, m.p. 121°, was obtained,

It has not been found possible to improve on this

yield, as the use of higher temperatures increases

the risk of the reaction getting beyond control, and

if the time of the nitration is increased beyond

about eight hours there is a reduction in the yield

due apparently to the oxidation of the nitro com-

pound.

At this stage it will be convenient to describe the

nitrations which yielded a trinitrobenzene of m.p,

61°. In one experiment 25 g. of dinitrohenzene sas

dissolved in 50 g. of 26% oleum, 20 g. of 100% nitric

acid was slowly added, and the resulting mixture

heated for three hours at 110°, the product isolated

melted at 61°, and analysis showed it to be a pure

trinitrobenzene. The experiment was ropeatid

several times, in detail, but on each occasion the

resulting compound was pure a-trinitrobenzene,

m.p. 121°, and numerous other nitrations failed t»

give the compound of m.p. 61°.

In an attempt to effect an economy in the

!
amount of nitric acid used in the above method

45 g of dinitrohenzene was dissolved in 125 g. of

j

oleum (26% SO,), 20 g. of nitric acid (100%) added.

and the mixture heated for three hours at IIU

.

On isolating the product, 26% of tnnitrohenzcoc.

'

m.p. 61°, purity 99'89%, was obtained, but again

the repetition of the experiment gave the compound

i melting at 121°. These methods were frcciucntly

i repeaW and only very occasionally gave a product

; melting at 61°.

i
The failure to reproduce the experiment gninS

I
the compound melting at 61° seemed to indioate

: that some accidental trace of a catalyst ?•*

i causing its occasional formation, and therefore tm

' effects of certain possible catalysts were tried using

the same conditions and quantities as in the twoa-

periraents just described.

First, a small quantity (0'5 g.) of flowers oisu;

phur was added to the nitration mixture,

beyond giving a slighUy better yield of the ordmatj

i-trinitrobenzene it had no effect. Additions

ferric oxide, manganese dioxide, and urea proon'

no visible effect, the product being always the cw

pound melting at 121°. It seemed possible tun

the presence of a trace of a reduced J'tro o,

pound, such as a nitraniline, might j

nitration; to test this dinitrohenzene was m

with a small quantity of sodium bisulphite he

dissolving in the oleum, but this had no

Whilst discussing the effect of catalysts ^

lowing interesting observation wm m.aue “
,

regard to the effect of light on nitration.
. • J 'A e J AUa 17101415

rei^uru tu vuc vihjvk ws waa —
- ntd

certain period it was found that the yieldsjr «

so good as usual. It was thought that

windows of the laboratory had ^n darke c

the request of the military aut^rities, oy
,,

covered with a blue wash, this subdued hg
. j,

he the cause of the diminished yields,
.(i,

further nitrations were carried out m iron
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windovr and in direct sunlight the original

TSs wef® obtain^
jiei

the

®A„Ather series of attempts was made to prepare
^ Srobensene melting at 61® by using

. strengths of oleum ranging from 20 to 60%

cn increasing the strength each time by 10% SO,,

fhe Quantities being 25 g. of dinitrobenzene, 20 g.

UXacid (lOOf), and 100 g. of oleum. In each

i^eriment the nitric acid was added to the solu

+ffvn of dinitrohenzene in oleum and the mixture

hpated under a reflux condenser for three hours at

flAoI-.l20° C., with continuous mechanical stirring

The experiments gave without exception the variety

melting at 121°, and the yields, though increasing

tfitb the strength of the oleum, varied very slightly,

ill jj^anner of variations of these methods were

tried but in no case was the compound of ro.p.

G. obtained. With the higher strengths of oleum

it is not safe to exceed 120° C., especially when

using a reflux condenser, as control over the

reaction is very easily lost, but when using 20% or

soy oleum a temperature of 150° C. may be safely

employed; furthermore, increasing the time beyond

a certain limit causes loss of material and diraiuu-

tion in the yields.

It was now decided to alter still further the con-

ditions of nitration, and with this object ordinary

concentrate sulphuric acid (96 % HjSOg) was used

and sufficient phosphoric anhydride to take up the

water in the sulphuric acid and also that produced

during the nitration, with an additional 10% in

excess of this theoretical amount : 37 g. of phos-

phoric anhydride was dissolved in 50 g. of sulphuric

acid and ^ g. of dinitrobenzene dissolved in this

mixture; the resulting solution was heated to 110°

ill an open flask and 12 g. of 100% nitric acid

added from a tap funnel. After the addition of all

the nitric acid the contents of the flask were heated

for 3 hrs., attaining a maximum temperature of

150° C. after 11 hrs., and maintaining this for the
remainder of the time; no nitration occurred. A
further 8 g. of nitric acid was added and the mix-
ture again heated at 150° for a further 2 hrs.;

a yield of 25% of ^-triiiitrobenzene, m.p. 121°, was
obtained.

The experiment v.as repeated, starting with
20 g. of nitric acid instead of the 12 g. UH“d
at first in the previous attempt; the acid was
'’dded ill throe instalments of about equal volumes,
be mixture being heated for 1 hr. to 130° after
he first addition, for 1 hr. to 135° after the second,
ind for 3 hrs. to 150° C, after the third. This
piiiperature was maintained for the remainder of
be nitration. Although this method differs only
lightly from the previous one, yet on isolating the
iroduct a yield of about 30% of the trinitrobenzene
u m.p. 61° was obtained; analysis showed it to
me a purity of 100*8%. During the nitration an
>fiy layer formed, which eolidified on cooling. It
outain^ all the trinitrobenzene admixed with
I very little unchanged dinitrobenzcnc, whilst the

isolated from the residual mixed acid con-
•J^ted almost entirely of unchanged dinitrobeiizene.
• he formation of this oily layer has been observed
u all the experiments in which phosphoric anhy-
ride was used, no matter whether the compound
Pfoduced melted at 121° or 61° C. This experiment

exactly as detailed above, and again
^ trinitrobenxene of m.p. 61° was

mned. Further repetitions, however, gave the

f

°f m.p. 121° C., and it has not been
Possible to obtain further quantities of the

is
method. No reason

Fft
explanation of these failures.

HiKtl
ftntlysis of the products Knecht and

Reduction Methods in

Analysis.'^ Longmans) was used, the

with ^ing dissolved in alcohol, reduced

tW chloride solution, and the excess of
estimated by titration with iron alum.

The two varities of trinitrobenze are very similar
in colour, being almost white, and both crystallise

alcohol in plates or leaflets made up of ne^^les.
Both forms are much less soluble than m-dinitro-
benzeno in alcohol; on crystallising the product
isolated from a nitration, the first crop of crystals
is almost pure trinitrobenzeue, and by removing
the second crop a.s soon as needles of dinitrobenzene
begin to appear, a product is obtained which when
once recrystallised is pure trinitrobenzene. This
method of separation and purification is still easier
if carbon tetrachloride is used instead of alcohol

;

the tnnitrobenzenes are difficultly soluble in the
former, whilst dinitrobenzene is comparatively very
^luhle. The trinitrobenzenes are easily soluble
in ether and acetone and very soluble in benzene;
both varieties are very slightly soluble in hot water
and insoluble in cold water. The trinitrobenzenes
dissolve in ammonia and caustic alkalis giving a
deep red coloration, which is discharged by acids;
they are not immediately affected by sodium
carbonate or bicarbonate, but react slowly, produc-
ing a deep wine-coloured solution. The modifica-

tion melting at 61° reacts with sodium bicarbonate
in alcoholic solution much more slowly than docs the

variety melting at 121°. The colour is due to the

formation of salts. By careful heating the ordinary
form, m.p. 121°, may be sublimed, but it has not
been found possible to sublime the variety of m.p.
61°.

AVith a view of establishing the constitution of

the compound melting at 61°, the addition com-
pounds of the two trinitrobenzenes with aniline

were prepared. The molecular compound formed by
adding aniline to the 1.2.4-trinitrobenzene, of m.p.

I

57*5°, is a red crystalline substance, m.p. 84°, whilst

I

that obtained from 1.3.5-trinitrobenzene, of m.p.
' 121°, is also in the form of light red crystals of

! m.p. 124°. The aniline compound of the two tri-

I

nitrobeiizenes melting at 121° and 61°, as prepared

i
by us, was made by adding aniline to each of the

I

(-ompounds and recrystallising the products from
’ benzene; in both eases light red crystals wore ob-

i tained, and from each variety the compound had

I

the same melting point, viz., 124°. This remark-

i able rosnlt. therein two cojnpounds of widely

I

different melting points gave an addition product

i with aniline having exactly the same melting point,

! dispersed the idea that the compound melting at

i
61° was l.2.4-trinitrobenzeno. On regenerating the

trinitrobenzenes from the aniline-addition com-

pounds by means of dilute hydrochloric acid each

compound gave the same variety of Irinitrobenzene,

m.p. 121°. In this way the remarkable fact, that

the trinitrohenzene melting at 61° could be con-

verted into the well-known variety melting at 121
,

was established. J. J. Sudborough (J. Chem. Soc..

1901, 522) has described the addition compounds ot

.s-trinitrobenzeno (m.p. 121°) with a- and ^-naph-

thvlainine and their resolution by means of acetyl

chloride. We have prepared the naphthylamine

compounds of the trinitrobenzenes of m.p. 121
_

and

61° C.. and find 'that both these varieties a

compound with a-naphthvlamine having m.p. 214

and aith /3-naphthylaniinc, m.p. 162°—the same

figures as given by Sudborough, The trinitrown-

zenes oMained bv‘ decomposition of these addition

compounds melted at 121° C. in each case. These

remarkable results lead to the conclusion that t«o

forms of s-triuitrobenzene exist, and that the le^

stable form melts at 6t° and is converted by simple

reactions into the stable form, m.p. 121 O.

The conversion of the less stable into the more

stable form was not accomplished by adding a crys-

tal of the ordinary s-trinitrobenzene to a saturated

alcoholic solution of the compound of m.p 61 ,
but

when equal volumes of the saturated solutions in

alcohol of the two varieties were mixed and then

fractionally crystallised only a compound of m.p.

121°—12^ could be obtained. Heating the com-
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pound of m.p. 61^ for some timo ftbovo its molt-

mz point, either alone or in strong snlphnric wid
solution, failed to bring about the conversion into

the ordinary variety.

T3ie molecular freights as determined by lie

Landsberger-Walher method, using acetone as sol-

vent, were identical for both varieties, ^correspond-

ing to a trinitrobenseno. He two varieties of Iri-

nitrobenaene were separately reduced with the <al-

culated amount of strong titanona chloride solution

and excess of hydrochloric acid in quantities suffi-

cient to give a dinitroaniline from eaci of them
j

each variety yielded the same dinitro-aniline, in the

form of bri^t yellow needles, m.p. 1^. Bader

(Ber., 24, 1^) obtained S.Minitro-aniline M yel-

low needles, m.p. 169®, by reducing 1.3.6-trinitro-

benzene with ammonium sulphide; we have also

reduced the two varieties of s-trinitrqbenzeiM by

the same method and obtained 3.6-dinitro-raitine,

but the yield is not so good as that obtained by

reduction with titanous chloride.

The nitrophenylenediamines and the tri^ino-

benzenes were alM prepared from each variety of

the trinitrobenzene; the products appeared to be

identical in each case.

From the above experiments there appears to be

little doubt that j-trinitrobenzene can exist in two
forms, and that one form is less stable than the

other
;
it has not been found possible to cimtrol the

conditions under which the less stable form^ is occa-

sionally produced, but further investigations are

in progress, and it is hoped that these points will

soon M cleared up. In conclusion^ we desire to

express our thanks to Mr. 8. Medofski, B.So.,Tech.,

for his assistancce in some of the later parts of this

work.
Addenoux.

Since reading the above paper the behaviour of

trinitrobenzene melting at 61® and 121°, resj^-
tively, has been determined according to the method

suggested by N. V. Sidgwick (Chem. Soc. Trans.,

1915, 147, 672), and we are indebted to S. Medofski,

B.8c.,Ted., for carrying out the experiments re-

cord^ below. Benzene was used as the solvent

and its freezing point was determined, then the tri-

nitrobenzene melting at 61° was add^ until the

freezing point, which at first fell steadily, was con-

stant. The trinitrobenzene melting at 121° was

then added and the freezing point again deter-

mined. Ihe depression of freezing point by tri-

nitrobenzene of m.p. 61° was 2*474° (solubilitv

85*0 g. per litre), and the depression by the mixture

of trinftro^nzenes, m.p. 61° and m.p. 121°, was
2*468°. It is evident, therefore, that the concentra-

tion of the solution has not increased by the addi-

tion of the compound melting at 121°, and that,

according to Sidgwick, the forms are polymorphic.

School of Technology,
Manchester.

Communication.

THE RELATIVE ACTIVITT OP VARIOUS
AMLOTROPIO FORMS OF SULPHUR

TOWARDS CAOUTCHOUC.

ZT n. F. Twisa Ain> r. TBoiua.

The investigations in recent years of the rilo-

tropie forms w sulphur capable rf existence within

the range of t^peratnre used in ordinary vuhmn-

isation, naturally prompt enquiries as to a powible

diCmence in Hie aravity of Uiese various modifies-

turns of dio vuleanijing agent. The forjra asost

likely to be ItovoWaare (o) the modification

represented by ordinwy crystalline sulphur, (l) g
the insoluble modification constituting part

gj

genuine “ flowers of sulphur " and oorrespondin.

with the viscous constituent of molten sulphur, anj
(e) Sr, a more brightly cohmred and more soluhle

variety, present in a small proportion with much
SX in the equilibrium mixture yielded by ordinary

sulphur at temperatures a little above its melting

point; the proportion of S» increases markedly
if

the temperature is raised to 140° or higher (Aten

Z. phymk. Chem., 1912, 81 , 257; 1913, 83, 442 ^

88, 1. Proc. K. Akad. Wetensch., Amsterdam’

1918, 24, 824).

Tests made with mixtures of rubber with soluble

sulphur (SX) and insoluble sulphur (Sp)_ respectirely,

under ordinary technical conditions, indicate that

the vnlcanising effect of these two varieties is

practically the same (Twiss, Annual Reports of

the Progress of Applied Chemistry, 1919
,

4
,

327): this result, however, is probably to be

attributed to the rapid change of Sp at suck

temperatures into the equilibrium mixture consist,

ing mainly of SX with some Sr (Beckmann and

others, Z. anorg. Chem.. 1918, 142, 201; 103, 189),

Between 128° and 1(8° C. the temperature co-

efficient of the liemicel reaction between rubber

and sulphur, i.e. the proportion by which the rate

is increased on raising the temperatnre 10° 0., is

surprising constant, and in view of the alteration

of me composition of the equilibrium mixture with

rise of temperature, the comment has been made

that this is indicative of comparable vulcanising

capacity ou the part of the modifications present

(Twiss and Brazier, J., 1920, 126*).

Although the difference observable between the

forms of snlphnr naturally existent at ordinary

vulcanising temperatures is thus shown to be rela-

tively sU^t, it must ho remembered that under

such conditions the sulphur will undergo fusion and

then rapidly yield the equilibrium mixture. If the

temperature could be maintained much lower, the

rate of attainment of eqnilihrium could be reduced

and the increased persistence of each form would

afford greater opportunity for observing any differ-

ence in vuIcBnbiDg capacity. The use of a .snitahle

vulcanisation catalyst, c.p., aldehyde-ammonia,

enables experiments to he made.at a sufficiently low

temperature. It is a little unfortunate that the

powerful organic catalysts generally should he basic

Buhetanoes such as also tend to catalyse the mutual

inter-conversion of the sulphur allotropes, but. as is

demonstrated by the results now submitted, the

disturbance from this direction is not sufficient to

mask completely the sought effect.

In the first set of experiments the varieties of

snlphnr used were (o) a nigh grade finely powdereu

sulphur soluble in carbon bisulphide and con-sisting

entirely of SX, and (b) an extracted sublinw

flowers of sulphur 93% insoluble in carbon 1-

Bulphide and consisting mainly of S/i. tUistures

were made of each of these with selected p»

crepe rubber rf known rate of vulcanisation; w

composition in each case was rubber 90

sulphur 10 parts, and ald^yde-ammonia 1 pa'^

In order to ensure as closely comparable ™ P,

sltion Bnd conditions fts possible, the sulphur m

cases was first mixed with an equal weight ot

rubber and the composition of each stock cnee

before introducing the correct amount of eacn in.^

the final mixtures. Similarly the aldehyde-am

was first mixed with 9 times its wei^t of

BO as to increase the accuracy

' rubber-
proportionB of this ** stock could w i

into the two batches of equally “ worked

Vulcanisatioii was e*ec^ with
1

simultaneously, at 98°, ip8*,_ and 118° C. F K

shows tte rate of vnfcanisation M.jndicateo J

gradn^ reduction in sottensihility of

mixtures at the respective temper,turee ;
tne
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It will be rioted that under the conditions of
ttew expenmentB the vulcanising effect of So
particularly at the lowest temperature, is definitely
inferior to that of 8X.

^

Taking an exteiisibility of 700% as a standard for
compari^n, the difference in the rate of vulcanisa-
tion ot the two mixtures is clearly seen from the
rrapective periods required, and the more rapid
onversion of S^i into SA with rise of temperature

‘i?®.
corresponding decrease in the

temperature coefficient.*

Rate of Tulcanlaatlon.

118
»'

'

°
-

I

185 miiu.

23 hoan
440 mins.
140 mins.

the vnlcanlaation was effected uninterrupted]

‘ “2: sreater value of the tea

^ WO Pra'lonaly *tth 8A for the Interv,

fat th( earlfeJliSiSl?'^’ iS' “oOwl to the (a<

JjKsuit that uSP^SSS?*!.*! 7“ "“"I® *“ t’"’ atagee. w

t

of toe
would be retarded somewhat o

"•tier liali-way%5Jjfc*il!.'**^ of aniphnr from aolntlon in th“ »»r tnnugh the eneriBwnt.

iO 40

Fia. 2

An experiment with similar mixings of the same
rubber and two forms of sulphur in the same pro-
portions. but without the catalyst and at 148°, con-
firmed the earlier observations (Twiss, loe. cit.) as
to the closely comparable effectiveness of the 8p
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and SX at this temperature, the relative effective-

ness calculated in the same way as above being

^ TheM results as a whole demonstrate that at the

ordinary vulcanising temperatures, e.g., 148 8/1

changes so rapidty into 8X that no appreciable

difference can be detected in the rate of vulcaniM-

tion the effect in each case being that actually

produced by Sx. At lower temperatures it is

possible to detect a distinctly feebler ^ect in tte

mixture containing S/i. The possibility Uiat this

S' be c^racteristic not or S/* but off,

to indicate the existenoe of e verj
brief

initial period of grentm- reactivity. This may u
due to the fact that the sulphur imtiaJly is oo^.

posed practically aitirely of 8X, which rapijij

undergoes conversion into the less active eq^j.

librium mixture
;
it mi^t, however, be caused W

the presence in tne synthetic rubber of a small nro
TiVivv,. •

“

difference may uo vmnoAiwoxxoyiv- aavv w* — - ,

which is formed together with SX from the less

sUble Sp at such temperatures, is hardly m
with the almost identical effect observed at 148 C.

(see above) and with the results given below. In

all likelihood therefore the difference arises from

the S/i itself and is probably not explpned com-

pletely by the lower solubility of this form ot

sulphur. . , , i

From the constancy of the temperature co-

efacient of the reaction between ordinary sulphur

and rubber at 138<'-168'= C., over which range SX

gives rise to an increasing proportion ot bv, it

would appear that Sir and SX are of almost equal

activity in this direction. This result is of interest

in view of Aten’s observation (Z. phvsik. Cbein.,

1914, 881 321) that Sv retards the action of SX on

silver and mercury.
« c, • -

There appeared to be some hope of obtaining

more evidence of the activity of Sit- reUtive to SX

hv making vulcanisation experiments with rubber

at higher temperatures, at which sulphur is

known to undergo a marked change in molecular

complexity probably correswnding mth a.f.ap'd^

increasing proportion of So in the

mixture (Beckmann and others, (oc. cit. lteuaa,

Trans. Chem. 80c., 1918,

Rov 80c Edin., i905, 25, 588, 590; Smith and

Carron, tbid, 1906, 26, 352). Unfortunately with

ordinary rubber the chemical change accompanying

vulcanisation would then be too

venient examination, and recourae was therefore

had to the use of synthetic rubber which, as is well

known, is relatively slugph
sample used was of “ methyl-rubber, ue.,

ised dimethylbutadiene, which was free from

artificial catalysts and “ elasticators. On

of the hardness ot the vulcanised prodncts^tained

with ’such synthetic rubber, no Physical teste were

possible and the rate of reaction

b^he gradual disappearance of sulphur into com-

bination. The composition of .t^e

was sulphur (SX) 10-4%, methyl-rubbor ^ . M-
peAmeute were made at 168°. 178°, and 188° C., the

results beinu as given in figure 2.
« i.

It is remarkable that the disappearance of mwt

ot the sulphur into combination appears to follow

the approximately rectilin^r course

served with natural rubber (Skellon,

Industry, 1914, 172; van .^terson Comm. Nether-

land Gov. Inst, for Advising Rubber Trade, 1918,

7 247)' if as suggested by van Iterson, this is due

to autiiatalysis it is evident that non-caoute

honc constituents of natural rubber are not

®Thrrewlte are not quite as smooth f
leeired but if comparison is made of the ti^

Muired for the attainment of the various

iWcanisation at different temperatur^ tte

emperatnrecoefiSciente in each case are greater for

bo interval 168°—178° than for 178°—188 .

The apparent slight increase in the temperature

^g^WBtduring the progress ot the reaction

portion of some more active matwial. There is so

such regular alteration observable in the fipres

calculated in a similar way from the experiments

with ordinary rubber and enlphnr at 138°—168® p
(Twiss and Braiier, loe. cif.).

A better comparison of the temperature co-

efifcients is probably given by the ratio of the tan-

gents of the angles included between the horizontal

axis and the line (dotted in Fig. 2) between the

origin and the point representing the end of the

“ rectilinear
” course of the vulcanisation proeeas.

This method of comparison likewise shows a smaller

increase in the rate of reaction for the second

interval.

1

Time (mins.). Temp, coeflt.

Vulcaa. 168^ US'. 186*. 178‘’-168*.

coetft.

4 25 14 _ VS
34 18 10 I'O I'S

6 43 21 11 20 1'9

7 52 21 12 2-2 2-0

g 61 28 14 Z'i 2-0

d T3 31 15 2-4 2-)

33* 66* 71*

tAD .angle 0-65 1-48 2-90

The smaller coefficient for the higher temperature

interval suggests that the sulphur equilibrium mii-

ture at the higher temperature is relatively loss

effective than the equilibrum mixture existent at

the lower temperature; as the difference in the com-

position of the two equilibrium mixtures will be a

smaller proportion of SX and a greater proportion

of Sv and Sp at the higher teiriTCrature, and ai

the earlier considerations lead to the view thatm
effectiveness of Sv is very little different from that

ot SX, it follows that the results again indicate

»

somewhat inferior vulcanising capacity for S^. It

must be remembered, however, that the observed

differences in such experiments, based on the rela-

tive activity of interchangeable modifications o a

chemical substance, will be diminished by toe

tendency of the e<iuilibriuni automatically c ^

just itself as the more active form disappears.

Although these results indicate a difference be-

tween the activity of Sy and of SX if
,.o

’

standing fact is not the existence of *1"* 'Wh-

ence but its relatively small magnitude.

forms are of such diverse general charaitena

that much greater differences might have "Wn

pected. Under the conditions ot ordinary techniw

practice indeed, the possibility of ‘•*4"'!^’™-’” j
relative proportions of the various

sulphur is not likely to form

ing factor in vulcanisation, and the only
_ y

any special form of sulphur (as

vulcanisation features appears to be that

involved in the recently

ing raw rubber with sulphur dioxide and J

sulphide.

For the experiments reoor^ded
of

made of the very convenient oil-bath n

vulcanisation.
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lt», milAN L. BAEEB IN THE CHAIR.

mUT? SMITH CONTINUOUS SYSTEM OF
CARBONISATION.

by GEORGE H. THVB8TON, A.M.8.M.E.

The carbonisation of coal has been fully dealt

Jk in this country but up to the present, so far

« the author is aware, no complete d^cnption has

SLn given of the system deeigned and perfect^ by

mT &iarl€s H. Smith, of New York, or of the

Sanhq constructed on this system and producing a

owinkeless fuel called ** Carbocoal at the rate of
!

Iw tons per day. One of these plants situated at
|

Irvington, New Jersey, has been in constant opera- i

tion for the past two years.

The Smith continuous system is a oombmation

fj low and high-temperature carbonisation, and

L inventor has retained all the advantage con-

Lted with the high oil recovery in the former,

and in addition has succeeded in increasing the

vields of tar and sulphate of ammonia by means ot

the latter, at the same time producing a fr^burn-

ing smokeless fuel that stands rough handling with

a mioimum of low.

In order to obUin low operating costs on a

carbonisation plant it is essential that the pr(^88

should be continuous, and lost time redu^d to a

minimum. Full advantage miwt be taken of labour-

saving machinery and manual labour eliminate as

much as possible. To carry out this effectively

necessitates the construction of a plant capable or

dealing with at least 200,000 tons of coal i^r

annum. The importance of these

realised in the United States, and in the IW,0W-

ton carbocoal unit of the 1,500,000-toD plant .

at Clinchfield, Va., for the International Coal
,

Products Corporation of Virginia, to operate the
,

Smith process, labour-saving devices are used to the

utmost extent. This plant commenced producing

in July, 1920, and is working smoothly. i

An objection frequently rais^ to the fuel obtain^

from low-temperature carbonisation is

and bulk, which make its transport difficiut ana

costly. “ Carbocoal ” is carried on the railways in

the United States at the same rates as coal, and
j

is not subject to these disadvantages. ....
1

In the Smith continuous system of caTbonieation ^

the coal, which is crushed to pass afin.-mesh screen,
;

k subjected to a primary carbonisation at a

perature of about 480® C. to reduce its volatile

oontent to a uniformly low figure, whereby it is

converted into a friable residue containing 7

of volatile matter, called ‘‘ serai-carbocoal.” The

period of this process is 2—3 hours, and the opera-

tion is continuous.
After paesing through the retort, the material is

ground and mixed with a suitable percentage of

pitch and briquetted. The briquettes, which con-

tain about 15% of volatile matter, are then neated

to 1000®—1100^ C., which drives off all but 3 or 4%
of the volatile content and leaves them firm and

^rd. The quality of the briquettes is influenced

hy the ash content of the coal, but since this is

evenly distribute throughout the^ mws, the

tinkering of the fuel during combustion is absent

when the ash has R very low fusion point,

found that, elthouah the coal lo^s

of its calorifio value by carbonisation, the

jtuol heating efficiency of Carbocoal—referred to

he ooal from which it is made—^is 94%.

The tar recovered from the primary retort and
by scrubbing the gas contains the usual oils and
ammonium sulphate found in tar recovered by the

low-temperature process. The yield, owing to the

low temperature employed, is hign, the actual

quantity recovered and its value naturally depend-
ing on the constituents of the coal. The tar re-

covered from the secondary carbonisation contains

a large percentage of heavy oil and pitch, and when
distilled considerably increases the total yield of

ammonium sulphate.

The gas produced in the Smith system varies in

quality and quantity; that from the primary retort

has a calorific value of 650—700 B.Th.U. per cb. ft.,

and the quantity distilled from a 35% volatile coal

is between 5600 and 6700 cb. ft. per ton. In the

secondary retort the gas has a value of 350—400

B.Th.U. and the yield is about 4480 cb. ft., or an

average total of 10,630 cb. ft., with a calorific value

of about 5“^ B.Th.U. In the present stage of

development, the system, after supplying all the

demands, furnishes a surplus of 2240 cb. ft. of gas.

Description of plant.

By referring to Fig. 1, wliich illustrates a typM
flow diagram of a plant laid out te produce “ Carbo-

coal ” by the Smith continuous system of carbomaa-

tioii, it will be seen that the coal is delivered into

the track hopper or storage bin, a, and transported

bv means of the belt oonvcyer, h, to the hopper oi

the ooal crusher, c, which reduces it to about t in.

si^e; the fine coal is then raised by the elevater, o,

and distributed by means of the conveyor belt, c,

i te the hoppers, /,
which antomatically teed the

;
primary retorts, g, a detailed description of w^h
will be given later (see also Figs. 2, 3, and 4). The

i
black, friable, spongy mass formed m the primary

^ retort is conveyed by means of the ^
I retort to the discharge orifice, where Jt is

; in pieces not over 6 in. in s.m m thf waWr^acke^
; discharge hopper, h, situated immediately below the

I retort. From this it is fed by the worm, «, to the

' conveyor, ?, which transfers it to the storage bm, fc.

I
The' ma.« is then fed by means of »

vevor I, to the crusher, m, where it is broken up to

. ?n <;r’less, after which it is raised by

n ,
to the mixer, o, in which it is m^ed with ^10 /o

i of its weight of liquid pitch, stored in the vessel, r.

I ThfmLinre then goes to the ".A”®'

”

' two materials are intimately mixed in conjunction

with steam which melte the P'*®''- “"if
™

there into a briquetting press, g, <^f the roll tyj^

i
The raw briquettes are then to

i “"’vcV'is^rr^dentTn^h tenable the bri-

finS made from the press and returning them to the

flrer“thal only whole briquettes are

L storage bin^ ne hriquettes^^^^^^^^

rtrte™nd^ary"roteturwi:re’the final carbon-

isation 13 completed.
v

The Iiiffh-temneratnre retort illustrated in tig. &

charged by gravity.

i The temperature to which the briquettes are sub-

i
i"riltSa*te then'Safged”^ into the
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car, X, transferred to the loading station by
means of the track, y, and quenched with water,

and are then ready for despatch.

The Smith retort.

The retort inyented by Mr. C. H. Smith consti-

tutes the most important link in the carbonisation

system developed by him. The retort, which is

cylindrical and about 18 ft. long, has an inverted
heart shape (see Fig. 2). It is constituted of in-

dividual blocks of carborundum containing a special

asbestos-packed tpngue-and-groove expansion joint.

Carborundum was selected after long and extended
trials, in which retorts constructed of other re-

fractory material and metal were used. When its

heat-conducting and wearing qualities are taken
into consideration it is considered to be the best

material for the purpose that has been discovered

up to the present. The end walla of the retort are

of cast iron lined with firebricks and contain the

necessary openings for the feed and the paddle

shafts, which are parallel with the axis of the

retort. The shafts pass throu^ asbestos-packed

stuffing-boxes, forming part of the cast-iron covers

on the end walls, and are carried by substantial

sleeve bearings. The paddles for stirring the
material and moving it through the retort have a
radius of 2 ft. 3 in., and the clearance between the
end of the paddles and the carborundum muffle

blocks is J in. The paddles, which are bolted to the
12-in. shaft, are mounted alternately, so that each
paddle wipM the opposite shaft, and its face is in-

clined sufficiently to push the material through the

retort. The shaft makes one revolution in eight

minutes, and the power required is 2 B.H.P. It

has been found in practice that the speed can be
considerably accelerated if it is considered desirable

to stir up the ooal to a greater extent. Under
average operating conditions it is the practice to

keep the retort about half full, which provides ample
room tor intumescence of the ooal without inter-

fering with its operation.

The feeding is accomplished by means of a single

screw conveyor running in a closed pipe; the pack-

ing of the material is depended on for the necessary

gas seal. The conveyor is driven by a motor, and
the average power taken is about 5 B.H.P. Tlie

regulation of the feed is effected by starting and
stopping the motor by means of contacts mounted
on the paddle shaft gear wheel.

The apparatus for discharging the material is

situated at the bottom of the retort, and consists of

arms mounted on a revolving shaft, which serves

to break up the product as received from the retort

and deliver it in a suitable condition to a screw
conveyor operating in a water-cooled pipe turned
up at the end to form a gas seal.

Stripped gas is used for heating; the burners arc

placed in the flues of the brick setting surrounding
the retort, which also contains the usual re-

cuperative features for pre-heating the air by
means of the heat in the waste gases. Sufficient

heat is maintained in the retort so that the out-

going carbonised product has a temperature of

about 480° C. When treating American coal con-

taining 35% of volatile matter and 0'72% of

moisture the retort has a capacity of one ton per

hour.
Producta of distillation.

The "products of distillation pass out at the top

of the retort and are not subjected to any increase

in temperature, so that the tar obtained possesses

all the characteristics of a low-temperature tar, and
the yield is exceptionally good, as will be seen from

the following results obtained from a ton of typical

high volatile Pittsburgh coal :
—

Piltnary Secondary Total

Brlonettea. furnace. lumace, 70% dry.

Oaa, cb. ft 6S00 4480 . . :O.OSO

Tar (80% tar aOlda), galla. . . 22 4 . . 6-fl • ?5
Bolptaate (d aataKila, lb. 2-24 .. 20 .. 22 24

]

i

1

i

i

I

i

i

!

i

j



Tbe 28 gallons of tar when distilled gives a yield

of 18’6 gallons of distillate, the remainder being
pitch, which is used in making the briquettes.

If} on investigation, it is found profitable to

crack” the tar into motor spirit, naphtha, tar >

?cia, and fuel oils, this can bo accomplished by the
,

Retaliation of the usual by-product plant. It is :

®stiaated that all the necessary heat and fwwer
!

•^qiiired for the by-product plant will be furnished
j

•^y the 2^0 cb. ft. of surplus gas obtained from the ,

^arboniaing process. The by-product plant is well
j

“Down, and as it does not form an integral part of :

joe plant it is not the intention to devote any
Drther space to its description.
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Pre-heating.

That the Smith retort is capable of dealing.imc-

cessfull; with a great variety of fuels can be seen

by referring to Table I., and there is no apparent
reason why British fuel should present any greater

difficulties than those already treated in the retort.

It is obvious that the results obtained from the
different kinds of fuel will vary, and that careful

investigation is necessary before laying out a plant:

f removed from the tar, the work performed in ii

more expeneive unit it reduced to a minimum
°°

Uie of Carbgcodl i» boilers, furnaces, and blast
furnaces.

Judging from the published reports of tests mads
by the United States Navy Department, carhocoal
when burnt in the furnace of a Babcock and
boiler, compared favourably with the coal from

Fio. 4 .

Secondary retort—crose-sectlon.

Ro. 6.

The investigation may point to the necessity of

washing the coal, with tne possibility of having to

subject it to preliminary drying for the purpose of

driving off the moisture before being fed into the

primary retort. To accomplish this a simple form

of dryer has been designed by Mr. Smith. In this

device the waste gases from the retort are passed

through it on tee way to the chimney. By means
j

of this the moist coal k heated to ld0° C., and the

period of distillation in the primary retort is re-

duced proportionately. In addition a considerable

' amount <n moisture is eliminated from the gas by
^teis pre-heatinfft a^ as this does not have to be

which it was made. The tests indicated that one

pound of Carbocoal evaporated 9’09 lb. of water

from and at 212° F., as against 9’69 lb. of water

for the coal it was derived from. Similar tests

were also made on a horizontal tubular boiler at

the Fosdick Machine Tool Company’s works. Re

fuels used were bituminous slack, having a calorifc

value (dry) of 14,120 B.Th.U., as against 12,410

B.Th.U. for carbocoal. The relative evaporation

was 6-59 lb. and 7-34 lb. of water per hour from and

at 212*^ F.
Carbocoal has also been tried with success in a

locomotive. One very valuable feature of the

briquettes is their great strength, which has ton

obtained without sacrificing their porosity. Tin

Feature enables the fuel to be roughly handled anO

transported long distances with a minimum of

due to breakage. Recent tests have demonstraw

that it has all the advantages of coal as a powdered

Fuel and at the same time is immune from sponta-

neous combustion . This, in addition to its

ing very little more space than an equal weignt or

coal, makes it an excellent bunker fuel tor marin

wort. The hardness of carbocoal and its pe®

strength when subjected to heavy pressure make

suitable for use in the blast furnace; this is of con-

siderable importance, as it indicates that a m

suitable for metallurgical purposes can te

by means of the Smith system from coal wnicn

coke oven is incapable of dealing with. .

Tests to ascertain the crushing strength of oa

coal made by Messrs. Kalmus, Comstock

Wescott, Inc., Industrial Research Eiigmto
1

,

,

Boston, U.S.A., in conjunction with Dr- ”

Rnnge, of tee International Goal Products to

tion, indicate that the average crushing stro B

was 943 lb. per square inch at a t«“P®''
,

1400° C.; the crushing strength of coke at

temperature was 944 lb, per squap
apparent specific gravity of both carbocoal ana

was found to be 0'973 at room temperature.
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DI8CCS8ION.

Dr. W. R. Obmabdi 8aid that the plant described
appeared to him to resemble the Del Monte retort
with two stirrers instead of one, whilst the soft coke
jfas made into high-temperature coke. As far as
he could gather, in this process the gases given off

by low-temperature distillation were added to those
given off by high-temperature distillation, and a
jarge amount of pitch was added to the coke. With
the Del Monte process, in which a continuously
moving worm was working in a sticky mass of good
Durham gas coal there would result a soft, friable
eoke, which would be very porous. If that coke
were mixed with pitch and heated to 1090° C there
was strong presumptive evidence that a hard coke
would result, which would probably stand tho
pressure of the blast furnace. The description of
the Smith process led him to think that an effort
was being made to claim the advantages ^th of
low- and high-temperature distillation. If the
process gave a hard coke this would not have the ad-
vantages which were attached to low-temperature
coke, which would ignite readily and was an admir-
able fuel for ordinary household use. The harder
coke mi^t be better for metallurgical purposes
and would probably be very suitable for steam
raising, and it would certainly be better for
transport purposes. On the whole, however it did
not seem to him that there was a great deal of
novelty in this beyond tho attempt which had been
forecast^ by many writers, to get over tho diffi.
eulty of the soft, fine coke produced by a really low-
temperature process by briquetting it, and then re-
heating the briquettes in this semi-continuous pro-
cess. It was interesting to find that, although the
primary process was to he carried out at a tempera-
ture not exceeding 480° C., the inventor did not

to Mve found that an iron retort was satisfac-
toiy, and had resorted to the use of carborundum,
that material had been used years ago by Dressier
for making the combustion tube of his continuous
ceramic furnace

;
in this, however, it was used, with

'"’,

70^0
expansion joint, at a temperature

I u ® metallic material
could not Im us^. He failed to see what advantage
there was in the use of a carborundum tube in the
place of an iron tube in the present system. It^raed to him also that the Del Monte'system of

f ® number of points from tlio

iton!!

®

““ advantage compared with i

S
‘l^e gas exhaust

'

einnll
‘he products of distillation were

:

of
^ longer time to the temperatxiro

'

or the inside of the hot retort,

aajd that the process appeared to

tho Ami,”®
extensive scale. He believed

j

uexion
Bireti a grant in con- :

S tJ the plMt He agreed with Dr. Ormandy
i

couH
be features of the process which

,

was roolto
he. novel, hut to-day that I

b4nicn+v«^
not the question in low-teinpcrature car- :

rother a question of applying

and ww” Principles in a workmanlike fchion,
^

was ’hTiSi
more important, in a manner which :

vZ investigations, because what

plants
the scientific data on whichS constructed. Until these data were

:

and wtai® * i?®®®
“ny number of coals,

think dually important, he ventured to

torts Vina
P°?iiexion with the materials of which rc-

wonid
"l®i%> ^he progress which was desired ^

May of tn®
“i®^®' .We knew next to nothing

i^itioM iin4
conductivity of ooals under the con-

‘onised '*ninj'^'i.''^^'®h I®.''®®
masses had to he car- I

that was .is question of conductivity
|

®** ‘h® failures that hail
I

® Prohl™ it*®*!?-
^’‘h®i'to. They had to deal with i

farced in*.?'' ? great deal of heat had to be :

re a material which was less conducting

perature, and this had^o l^*d’”*^f**
‘®“''

starting point in ^ 1®“®^ f™” ® fo’^®''

material at the walls^nf
+1®^ decompose the

extent as at hiuh temr,.,
^

1
*^® ‘® ‘f*® same

therefore, with a 1
‘® ^®®f>

gradient, and that Tn®^
®“ ®‘®®P heating

hitherto ’experienced ltot-,®T
been thoroughly thrashA/i

^ matters had
there was very littlft Ti^

^ scientific manner
really solvS

^ ‘fif® Prehlem
the slightest doubt toatthe^r^w"'^’

*^®'’®

of the oiis^prXced bvYow^^*''"”®/®
*’‘®

tion processes said that
carhouisa-

processes claTnni to it
® ‘ ®<irecatos of these

ton of ooal carbonised^ Thei^’iJ
^®!*®j’® °f o‘f P®v

what kind n( nil + ’ not, however, sav
wai?when n '^®® ^

j

value except for fuel purposes, and therefore in

' S o^he iriif
' ‘® '>y ‘he ®dvo-

: Se of M to qn T®'®®®
fi®‘i‘iou8. The

i Sxi'on with to
®|"‘‘ P®!' gallon mentioned in

i o„^ f ? r ‘i‘"? *^“i‘h process was a very hieli

i work would
'®''?e ®i"o®ut of riearfh

‘•^r f't~M S',

a

!
Ml"' hi. .B. Edwabus, replying on behalf of tho

Smith'"’ ®
T,*'’®

differences between the

fim
*\® ^®"‘® I’^fei'* was thatthe latter would not handle a swelling coal, whereas

en«lf''”*Th®*®®^
would handle coking or non-coking

coals The use of the carborundum linings waifound necessary, owing to the high temperature in

!,"o„u
hnin,gs for the retorts

would not withstand the temperature. By this
process It was possible h.v stirring the coal 'in the
®j ''1 ‘“have a very high temperature in the flue
and at the same time to have a low temperaturem the retort itself. This gave a high capacity
to the retort, which worked at the rate of I ton per
hour continuousl.y day in .and day out. Another
reason for the use of carborundum was its high
conductivity. In reply to a statement by Dr.
Ormandy, Mr. Edwards said that the fuel was now
being used and sold in large qn.untities for the same
purposes for which anthracite was nsed and had
also been used in open grates and anthracite stores
in England. It was only after long scientific in-
restigations and research work at the plant at
Irvington, and based on its results, that the com-
mercial plant at Clinchfield was erected. The
trouble with low-temperature processes in England
at the present time was that the processes were
non-continuous. with the result that it was neces-
sary to have low temperature in the flues, and it
took about twelve hours to carbonise a charge of
ooal. The material must be agitated in qrder to
release the gases and reduce the time of carbonisa-
tion; in America they were using a continuous
retort in which the material was agitated by means
of the paddles on the shaft. With regard to the
question of the oils and their disposal, it was found
in America that after distilling the tars, tWe was
no difficulty in disposing of the oils. They had been
able to get toluol and benzol by a very simple crack-

ing process
;
in fact, the United States Government

looked into the process during the war and gave a
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grant for the purpose of installing a cracking plant.

It was proved that toluol and benaol could be manu-

factured to meet with the Government requirements

for making TNT and picric acid.

Sydney, N.S.W., Section.

Meeting held at Sydney on November 10, 1920.

MK. E. W. CHALLINOE IN THE CHAIR.

tation as barinm sulphate, or by titration
vit),

standardised silver nitrate solution, using chromate
as indicator. Trials with known amounts showed
that both these meth<^ are accurate when sodium
chloride, or sulphate, is mixed with an equal weight
of sulphonate. Incidentally, the solubility of the
sulphonate alone had to be determined as only on-

value, that at 23'9° C., could bo found (Thorne
Diet. Appl. Chem., 1912, III., 574). The solubih-

ties of the sulphate and chloride were taken from
Landolt and Bornstein’s tables.

THE INFLUENCE OF SODIUM CHLORIDE
|

AND SODIUM sulphate ON THE SOLU-
|

BILITY IN WATER OF SODIUM /3-NAPH- i

thalenesulphonate.
1

BT W. TEENINI COOKE.
j

The two systems water—sodium ^-naphthalene-

sulphonate—sodium chloride or sodium sulphate

have been investigated over the temperature range

25°—65® C. at atmospheric pressure.
|

The sulphonate was made by heating together

1 g.-mol. of powdered naphthalene with slightly
j

more than 1 g.-mol. of sulphuric acid (93% H,SO.)

to 180® C. for 3—4 hours. After cooling, and

diluting to about 1 litre, 2 g.-mols. of common salt I

was ^ded dissolved in about 1 litre of water. The
j

precipitated sulphonate was fractionally crystal- i

lised until free from sulphate and chloride. It did I

not melt below 275® C. and was quite neutral to
|

litmus. The sodium sulphate was used in the
;

anhydrous form
;
the sodium chloride was Kahl-

j

baum’s purest fused salt.

The two thermometers used were found not to

differ by more than 0T° from standards in the

laboratory. Up to 50® 0. the temperature was
kept within OT®, and at 65° to within 0'2®.

Weighed quantities (0 2—5 g.) of sulphonate and

of either sulphate or chloride were mixed with

10 c.c. of water in small glass vessels which were
immersed in a thermostat and agitated for about

24 hours. Samples of the liquid were then with-

drawn through a small filtering plug of cotton wool

into a pipette jacketed with hot water, and the

weights of the solution and of the salts left on

evaporation were ascertained. The salts were dried

at A temperature up to 150° C., trials haying shown
tihat the sulphonate is unaffected at this tempera-

ture. The dried salts were quantitatively analysed

for sulphate and c^ride, respectively, by precipi-

In one experiment a mixture of 1’5 g. of d salt,

0'3 g. of sodium chloride, and 10 c.c. of water was

shaken together for 24 hours at 65° C. ;
5'2f)68

of solution was filtered off, and this weight of liquid

left 0’6003 g. of mixed salts on evaporation, Thfie

salts required silver nitrate solution equivalent t«

0T544 g. of NaCl. Therefore 0’4459 g. of salt

was present. The solution contained thereforei-

Water 4-6665 g. (88-57%), j9 salt 0-4459 g. (8-47;),

sodium chloride 0-1544 g. (2-93%). The results

obtained are shown in the accompanying diagrams,

The curves show that the solubility of the jS salt

is reduced practically to zero when the concep-

tration of the inorganic salt reaches about 10 g. m

100 g, of solution, especially at lower temperatures.

The figures are derived from experiments made h'

using the P salt in excess and gradually increasing

the amount of inorganic salt. Applying the ordin-

ary method of graphical analysis to this three-oop

ponent system, and from the appearance of the in-

soluble residues, the residue in each case is found

to be the organic salt. The curves, therefore, repre-

sent the solubilities of the organic salt in solution*

of the inorganic salts. An attempt was made, aUo

to find the point of intersection of the curve shown

in the figure with the curve representing the so®-

bility of sodium sulphate in presence of the p sn*

;

Two experiments were made at 25° iisiag exo®
,

both salts. The evaporated filtrates left 11-*.,®

1-302 g. of residue respectively, which r«id

yielded barium sulphate equivalent to 1™ ,.

i-2835 g. of Na.SO, respectively, Bhpwmg that tn

influence of the p salt on the solubility of the

phato is practically negligible. The point of i

section lies, therefore, practically on the soiun .

curvo of the sulphate.
_ ns-mical

The above work was carried out in the WC
j

Department of the University of
qv,

desire to thank the authorities of that /

and especially Prof. B. D. 8teele, for

every facility for work. I am also indebted t

Steele for the interest he took in the researen.

The University, Adelaide.
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Communications.

the estimation of coconut and palm-
kernel OILS IN FAT MIXTURES IN
WHICH BOTH OILS MAY BE PRESENT.

BY TV. If. STOEOEj B.SC., A.l.C.

It is common knowledge that the estimation of
coconut and palm-kernel oils in mixtures when
bath are present is a matter of great difficulty

owing to the similarity in composition of the two
oils. Coconut oil, however, is richer than palm-
kernel oil in the lower fatty acids, as is indicated

by its higher Polenske value. Further, the in-

soluble fatty acids from coconut oil which distil

over in the Polenske test are liquid at room tem-
perature, whereas the volatile acids obtained from
palm-kernel oil under the same conditions are solid. ^

This difference suggested a possible method for the !

identification and estimation of the respective oils.

Several methods for the estimation of coconut aiid
palm-kernel oils in mixtures have been described in
the literature. Burnett and Revis (Analyst, 1913
38, 255) have devis^ a method which depends on
the relative solubility of the barium salts of the
insoluble volatile acids in aloohol of definite
strength. The temperature of turbidity on cooling
is observed, palm-kernel oil giving a higher figure
than coconut oil. Mixtures of the two oils are stated
to give " turbidity temperatures” proportionately
intermediate between the extreme values given by
the pure oils. This method is expensive owing
to the quantity of strong alcohol required, and
has the disadvantage that the solution of the barium
salts in alcohol is seldom perfectly clear, and the
exact “ turbidity point ” is often 'difficult to iude^o
Mcnrately. A second method devi.sed by Blichfeldt
(L. 1919, 151 t) depending on the m.p. of the in-
soluble volatile acios has been published; in tbo
preliminary work preceding this investigation a
modification of this method was tried, but without
success After further experiment the following
nietliod was devised,

standard Reichert-Polenske process, after
distilling 110 c.c. the liquid is cooled and the
Moluble acids collected on a filter; the condenser

W "'*'* 20 c.c. of warm water

in; "sir >3 poured over the filter.

"'^shed with warm water (30“

—

a • j
“a soon as the last drop of water has

several capillary tubes (internal
diameter of 1 mm.) are filled to the depth of J in.

Two of the tubes are

of a
^ either side, by means

to /moo®''
“ thermometer graduated
thermometer fitted into

whinli fk *1
.^ means of 3 cork having a hole through

Mttel
‘s placed. The tube is siip-

of wbiVk k mi®''
'containing ether, -the surface

the i
'’® *«''«' of tf'o acids in

bulk nf
^ ''ough idea as to whether the

bavo too/
f*'on' palm-kernel or coconut will

Mids in ,,
ootnjned from the appearance of the

If the nniki,
Reichert-Polenske distillate,

lecessarv fn®®®
®oM at ordinary temperature it is

?entlesteo*°
the ether to about 30° C. A

neans nf
^®''®®^ through the ether by

aeratnro
o®".o''’s so as to lower its tern- I

nsted
*^® ''®‘® °f oool'ng being so ad-

»Iow tbn*
“*• temperature of the ether is 2° C. ;

'onieter i®?,®^'^
the capillary tube ther- ‘

''ll beonmo kt,®®°. ?.P™K*'esses the fatty acids ;

or n,®
'^fondy, then a distinct “seed-

;

‘PPearanen
will occur. At the first

]

“ BMdin» ®®T®tsIs the temperature is noted.
!

^ this Dnint .'® Pnite definite and sharp,
i

i?<iid witk
,''*'® the capillary tubes appear

|a number of tiny white crystals along
j

inrthftet’'rhaf?k f‘i®''®/®'*®''‘i“P®''f“™-

rclulan
®* ‘''® ''®*® ®f o™li“g efould be

nictM®**™'JfJ®to®?®’'®"
results obtained by this

variation betwppn
expected, there is a slip:ht

of different origin
obtained for samples

were made by mix, ®
f'®®'*

‘''® '"'*times

different indivffiSITsnini’”®
luantities of the

average result;
“files in order to obtain an

MUtures containing only coconut and palm-kcrnel
OHS.

Coconut.

50 50 1 / 16-9 17-0
\i68 170 ^

j» ! 16 -9
"

40 60 /l 7-9 IT-si

\ 17'9 18-0 J
17-9

"

2.6 75 / 19-6

\ 19-4 19 -5 J
> 19 -5

*

10 90 / 21-8 220
'— \21-7 22-0 J

21 -8*

«n)l 'fk®®'"‘'®®
'^ooonut oil of different originand the same number of palm-kernel oil were

^'®
M®®''®

f®' f*’® “seeding
point of coconut oil acids was n'4° C. and the
lowest 9-9“; average IQ-'o. The figures for palm-
kernel acids were: bighe.st, 23’2“; lowest, 22-05'’-
average, 227o® C.

> *
»

Mhed lafs contoining :j0:/ cleo, 10% cottonseed oil
coconut or palm-kernel oil or mixtures of them.

Eelative T'^oportions of coco*
nut and palm-kernel oils

" Seeding "
point, "C.

1

Mean.

Coconut 100®o . . . .
•
fU‘3
] 11'3

11-C
11-5

n-3\
11-4 r i

11-4"

PaIm*lveiDel 100% . . . . ^r23-5 23-7 \
23-7/ 23-

6"

Cocouut 75%, palm-kernel <
(
14-5

1 14-5
14-0 \
141/

14-3"

Coconut 50%. palra-bcmel <1

50%
Coconut 25%. palm-kcrnel 4

T5%

ri7 6
, i:-5

17'6\
17-5/ 17-55"

*20 4

20-4

20-

9

21-

0

20-6 \
20-3/

20-6"

Mired fats containing 50% oleo, 20% cottonseed oil,

30% coconut or palm~kernel oil or mixtures of them.

Coconut 100%

Palm-kernel 100% .

.

Coconut 33t%, palm-kerDel

66|%
Coconut 50%. palra-kerael

50%
Coconut '66|%, palm-kerael

33i%

'
12-0

11-9
‘

24-0

240
*20 0
201

*
17-8

18-2
‘

16-6

16-4

12 -0 'I

120 J

12-0

12-0

24-0

24-1

19-0 19-9 19 *8'1

19-5 19-8 19-7 I

17-2 17-8 17 - 7
‘'

17-3 17-6 17-8
J

16-2 16-21
16-2 16 -4 J

12 -0
'’

240"

19-8"

17-7“

16-3"

It will be observed that the presence of other fats

raises the “seeding point,” but that, roughly

speaking, parallel lines are given on the graph.

Thus in the analysis of an unknown fat mixture it

will be necessary first to ascertain the approxima'te

quantity of the coconut group of fats present by
determining the saponification value and the

Reichert-Polenske value. Reference is then made
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to the corresponding lino or intermediate lino if

necessary on the graph diagram, and from this the .

relative proportions of coconnt and palm-kernel oils

are read off.

C,S.100% 76 60 26 0%
P.K. 0% 26 60 76 100%

Composition of coconat-palm kernel mixture.

1. 30% CJl. and P.K. In mixture.

2. 60% O.N. and P.K. In mixture.
3. 100% C.N. and P.E.

The method can be readily carried out as an ex-
tension of tho standard Reichert-Polenake method,
the contents of the capillary tubes being added to

the alcoholic solution of the remainder of the in-

soluble acids and the whole being titrated as usual

to obtain the Polonske value.

The following table shows results obtained on
margarine samples of known composition ;

—
1

fielative

proportion ot

C.N. A P.K,
in sample.

1

Sapon.
atue.

’

i

j

Eel-
1 chert-

Meis&l.l

1

Po-
lenske.

'• Seed-
ing"
point.

•C.
I

B^ative
proportion ot

C.N. A P.K.
Indicated.

Paitn'-kemel 100%
Palm-kernel 100%
CocoDOt 100%
Coconnt 100%
Cocoont 50%, \
paliii-keniel50%/

OocMot 85%. \
palm-kemel 75% /

228-7
: 208-2
223-7

246-S

1

244*1

1

228-1

1

4-

05
;

1-38
'

SOI 1

7-15
1

5-

ei !

1

i

4-35

e-1
1-3

0-40

13-0

11-2

7-30

23-

5

24-

0
11-8

11-6

16-9

20-6

100% P.K.

;

100% P.K,

1

100%C.N.
1 100% aN.
/51%CJi.»
i\49%P.K.
1/28% C.N..
\74%P.K.

Laboratory, Craigmillar Creamery Co., Ltd.,
* Craigmillar.

HYDROGENATION IN THE NAPHTHALENE
SERIES.

BT F. H. EOWE.

A communication on dihydronaphthalene by
Straus and Lemmel (Ber., 1921, $4. 25) has drawn
my attention to an error inadvertently introduced

into my paper on this subject (J., 1920, 241 t) when
it was written from the laboratory note-books. It

is stated that both 1.4- and 1.2-dihydronaphthalenes

were purified by means of their mercuric acetate

compounds, whereas actually it was only the farmer
of these compounds that was purined in this

manner. My assistant, Miss Levin, attempted to

purify 1.2-dihydronaphthalene by this means, but
found that the mercury compound formed, of bi^
melting point and insoluble in boiling benzene, did

not yida the hydrocarbon when treated with acid,

although this compound was not examined further

at the time. Straus and Lemmel have now found
that mercuric acetate ezerie an oxidising action on
1.2-dihydronapbthalene, forming 1.2^ihydroxy-
tetrahydronaphthalene, and that the insoluble mer-
cujw compound is Hg.O.CO.CH,.
I^e only satisfactory method by which the purity

of 1.2HlihydronBphihalene may ne ensured consists
in Ra conversion into,the dibromide, which is puri-
fied by rec^stallisa^n, followed by the removal
of the bromine' atonR*

THE VULCANISATION OP RUBBER.
In a letter dated Jhnuary 22 to the Editor /,

also India-Rubber J., 1021, 61, 177), M. A. Duff
claims that he had already anticipated Peachey'
discovery of the possibility of vulcanising rubber b
the action of sulphur dioxide and hydrogen euf
phide at the ordinary temperature (see Peartoi
and Skipsey, J., 1921, 5x). In 1915 (cl. Inaj/
Rubber J., May 1, 1915) M. Dnboec had suggest^
that, of the various allotropic modifications of eul
phur, only the colloidal form is able to vulcanise
rubber. Chemically pure rubber ie known to under,
go vulcanisation only with great difficulty,

the
presence of the natural resinoue and protein im
purities being essential to the change, which is also
aided by the addition of metallic oxides such as
magnesium oxide or litharge. M. Dubose’s view

'rf

the vulcanisation process was that the resinous
matter first reacts with part of the ordinary sul.

phur preeent, with formation of hydrogen sulphide
whilst any oxidised rubber or metallic oxide in »
similar manner gives rise to sulphur dioxide; these
gasee, in solution in the rubber, then react with
formation of water and sulphur, the latter being
produced in the active “monatomic or colloidal”

condition capable of effecting vulcanisation.
Mr. Peachey (India-Rubber J., 1921, 61, 163)

replies that the new process is one of “cold vulcan.

isation ’’ operating at the ordinary temperature,
whereas the above theory referred to the ordinary
process of hot vulcanisation

;
in a critical review of

M. Dnbosc’s claim, he questions the accuracy of

certain of the assumptions and directs attention

to the facta that not only would any sulphur pre-

sent during hot vulcanisation bo in the molten con-

dition, hut that for the production of a pure ebonite

containing 82% of combined sulphur, the volume

of sulphur dioxide and hydrogen sulphide necessary

according to above theory would he approximately

100 and 200 times respectively that of the rubber

THE EROSION OF BRONZE PROPELLERS
(See J., 1921, 38—46 t.)

Colonel N. Belaiew wrote that he had been

particularly struck by the similarity between the

erosion of propellers and the erosion of guns. In

both cases the process of erosion seemed to be

divided into two phases—the preliminary, and the

final. In the case of a propeller, this preliminary

phase, according to Dr. Silbcrrad, consisted in the

“ water-hammer ” action of water broken hy

vacuum bubbles
;
in the case of a gun, according to

Tschernoif (Proc. Int. Assoc. Testing Materiala,

1912, 2, A, 121), it consisted in the thermal action

of the gases on a thin film of the metal on the

internal surface of the gun-tube. The next stage,

or the actual erosion, in both cases was due to

mechanical causes only, being caused either by

frictional rub of the water (on the propeller), ci

by the frictional rub of the particles of the gases

(as in guns) forcing their way out of the tube. He

(Colonel Belaiew) felt inclined, therefore, to en-

dorse the author’s view that after the surface ot

the- propeller had been damaged hy any of th^

agencies further erosion was chiefly caused by to*

frictional rub of tho water. He also thought thst,

just as in guns, the influence of structure was con-

siderable, and that whilst, according to the W®’

mitteo report, there might be no “ connexjo''

between the structure of a metai and the d'S“

tion of erosion,” the wearing away of the me*

was largely determined by the structure of w
metal. The problem of structure was
plex in guns, where the gases had a ‘''“a

hardening effect, and where the initial strucw

might therefore be altered considerably; m PL

pellers the position was more simple, and o .

resolved itself into the question, as the au

rightly points out, of finding an alloy with

most suitable initial structure.
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the phosphates of naubu and ocean
ISLANDS.

BY IHOMAB STEEL.

The only detailed analyses of different types of
the phosphates from these islands with which the
jnthor is acquainted hate been published by
C. Anderson (Records Australian Museum, Sydney
1903, 5, 13), who gives descriptions of ten specimens’
mostly from Ocean Island, with analyses of four’
Anderson’s descriptions and analyses agree well
with some of those detailed in this paper F R C
Reed (Geol. Mag., 1903, 10, 298) describes the
physical appearance of a series of specimens from
Orean Island, which agree precisely with several of
the author’s samples, and gives an analysis by
Voelcker of a specimen described as “ hard rock ”
which shows 4'5% of magnesia. As will be seen fro’m
the descriptions following, there is a considerable
variety of Aypes. For the specimens, which were
selected with the special view of being represen-
tative, the author is indebted to his brother Mr
F. W. Steel, who was resident on Nauru for ’some
time. Most of the samples are from Nauru, but
the Ocean Island phosphates are of precisely similar
character. I

IMar. 31, 1921.

and light ’bro^vn” Vere* ha^^
with a splintery fralture.

a masJof' ® fesemlilance to

angular white enobrures

structure. Bears oolitic

to a piece of d'lrite iwl!®
surface.

* 'Veathers white on outer

-allspb'rcrfaL'^rta'ncr"’’

S'; ”"'~i

I.,g.

senes ot sectors. Coral part only taken for analysis,

rook: dense
otan’

double tube being about inch in diameter. The

Analysis of the phosphates.

1. 2.
: 3.

;
4. 5. 0. 7.

:
8-

i
9. 10. 11. 12. 13.

Water at 200’ C
Organic matter*
Jand

Lime (OO)
Hagnesla (^0)

1’75

1-93

007
55-20
0-43

I'Oa' i-rol 1-28
185' I-SS! 2-73
OIO; 0-15| 010
6510 St-SOi 58-10

093
1-46

55-80

M8
1-78

5520
0-16

oa?
37-94

1-C7

2-

92

3-

58
005

54-80

029
0-14

38-52

0-67

' 3-5n| 4-88 4-23
1-47 2.35 I-Cl
0 05, 003 —

55-80] 52-80 53-20

0-70

0-38

o-no
50-40

1-

83

2-

00
0-23

54-40

1-

OC

2-

70

0-20

54-70

0’27! 0-30' 1-06
0-55: 0-70! 1-33
0-10 0-041 0-15

Sulphuric anhydride (SO,) .

.

Phosphoric oxide (P.O,)
Carbon dioxide (CO,)

027
38-64

199

0-37, 0-45! 0-38
37.57' 37-57; 31-76
2-77: 2-77 8-05

0-47

39-80

M2

0-

07] 0-14 014
39-30! 39-07 37-94

1-

OO! 095 2-48

0-22

0-17

40-44

0-65|

on
017

38-77

1-SO

'frac'F

0-

07
38-03

1-

38

2M1( 19-93' 13.66
0-07, 0-2i; 0-58
0-16; 0-26| 5-70

45-301 44-761 37-10

*-Vitrogen

Ammonia by distillation with
ilme

100-33; 99-74, 99-82j 09-20 99 87 9310 100-97 I01-48;!00-t>5 100-08 99-26j 99-31 98-63 100-96 100-S8llOI-27

005' 0-04 O-OS! 003
!

1

O-OOS.^
,

1 1
1

0-01 001 0-11

0 0085

—
1

0-01 o-os

I

i

C-Olj 0-02 0-05 0 -02
; O-OF O-OI

1
1

1

!

Sescription of specimens.

1. A beautiful, compact, pale grey rock of uniform
very- hne texture, closely resembling the porcelain
01 winch Wedgewood mortars are made. Fracture
coaclioidal, not stratified.

®-'‘tremely porous, siutcry mass in which coral
tructureis well preserved, the vertical ribs in the
,(,4“'^’* ^®'"8 olearly defined. Bears a

g reseniblance to a iriass of calcifiod ftpongo.
3. Somewhat porous, in shape like coarse branch-

organic structure could be

II
specimens are hollow, the interior

fftwrS
lined with interlacing voriniforra pro-
others are solid, being filled with a

re ot Similar processes and of oolitic grains.

of small oolitic grains
Ugh angular fragments loosely cemented.

light
^ layers of dark and

water-worn grains and
;

and nnr+- .
described aa a mixture of pisolitic '

oolitic grains; grey.
|

grains are black, being
;

[consti+nf
of humus easily rubbed off. This i

i the ^rfaco “soil,” 4 to 6 inches in
!

ucean Island.
I

surface smooth, somewhat resembling I

septa of the tubes are very prominent and well pre-
senxKl, forming a series of superimposed closed
cells, in depth about equal to their diameter. Not
analysed, but high in phosphoric acid.

l-nless otherwise stated, all the samples are from
Nauru Island,

Only traces of iron or alumina were present in
any of the samples. Varying small amounts of
fluorine occur in many of the samples.
The original souroti of the phosphoric acid is

generally conceded to have been the accumulations
of guano from the colonies of sea-birds using the
inlands as nesting places.

Most of the samples bear evidence of having
undergone considerable metamorphosis and of
having been deposited cither from solution or as
sediment. Only two samples, 2 and 17, of those high
in phosphoric acid, retain any organic structure.

Of the others, 14 and 15 exhibit the remains of

shells and coral respectively, but these are dolomites

containing only a small proportion of phosphoric
acid.

The four samples analysed by Anderson are high

in phosphoric acid, and of these two are described

as displaying organic structure, coral, or shell.

It is not possible to offer any opinion as to the

extent to which coral has entered in the course of

formation of the various types described above, but

it is possible that the deposits devoid of organic

structure may have been formed direct from guano
without the intervention of coral. When dead coral
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is submerged in'sea water it becomes dolomitiaed

by reaction between the calcium carbonate of the

coral and magnesium chloride of the water, pro-

ducing such samples as 14 and 15. ^^^ere the sup-

porting rock consisted of such dolomite, the phos-

phatic basis of the guano, after the fom of the

organic constituents by decay and leaching, may
have undergone transformation by solution and

redistribution without in any way affecting the

inert underlying rock. Doubtless carbon dioxide

in percolating rain water would materially assist in

the transformation of the phosphate.

Fresh coral has been reported to contain from

0-28 to 0 84% of calcium phosphate. Fresh coral is

stated (Watts' Diet. Chem., II., p. 84) to contain

about 1% of magnesia and 21—9'4% of organic

matter, the remainder being calcium carbonate.

The analysis of the above phosphates show that

part onlv of the phosphoric acid is present as cal-

cium phosphate (Ca,P.O,), the relative proportions

of constituents indicating the presence of a varying

proportion of tetracalciuni phosphate (Ca,P,0,).

The author has observed this in other natural phos-

phates, and, quite recently, in the deposit of

“ tartar ” from the teeth of man, sheep, ox, and

other animals (Steel, Proc. Linnean Soc. N.S.

Wales, 1920, 324).

The question of origin was the subject of an im-

portant lawsuit in Melbourne some years ago. A
firm of chemical manufacturers claimed that a

cargo of phosphate from Ocean Island should be

classed as guano owing to its reputed bird origin.

Guano was admitted free of wharfage, whereas a

charge of one shilling per ton was levied by the

Harbour Trust on minerals, under which categorv

they placed the " rock phosphate ” of Ocean Island.

rerdict of the court was in favour of the

Harbour Trust.

Mr. F. W. Steel has furnished the following notes

from his observations when resident on Nauru;—
“ The substructure of both islands is hard dolo-

mite without trace of coralline structure, contain-

ing embedded fossil shells. The coral pinnacles

among which the phasphate deposit is found come

up to the present surface and in a number of places

project beyond to a considerable height, notably two

large masses in the centre of Nauru, which attain a

height of about 100 ft. above ground level. The

highest point of tho island of Nauru is stated to be

about 250 ft. above sea-level. On Nauru are a

number of caves in the dolomite rock; these are

evidentlv shrinkage cracks and show but slight

stalagmitic structure. In places the surface layer

of the dolomite seems to have been partly phos-

phatised, but this may he merely a layer of phos-

phate deposited thereon from solution.

Around Ocean Island is a raised beach or rough

flat of very limited extent, where in places are

numerous pinnacle masses of coral, evidently the

remains of the coral structure, and which are very

rough and sharp through weathering. The pin-

nacles embedded in the phosphate, on the other

hand, show smooth surfaces with layers of phos-

phatised coral. It is extremely probable that the

shore pinnacles were originally surrounded by phos-

phate .which has been subsequently washed out by

the sea, as on the flat reef on Ocean Island there

are numerous ‘ pipes ’ of phosphate of pisniitic

structure projecting from the surface, the grains

Mng cement^ together with phosphate. 'Hiese,

being formed by the filling in of ‘ blowholes ’ in the

coral and being harder than the latter, have re-

mained when Hie fnrrounding coral was removed

by wave action. The “ pipes ” stand up to as

much as three feet above the reef level. The flat

reef is salanerged tit each high tide. The sand of

the beaches is' all ooral dibrii, shells, etc,”

Yorkshire Section.

Meeting held at Queen’s Hotel, Leeds, on
January 17, 1921.

DK. l. L. LLOYD IN THB CHAIE.

THE PRESENCE OF NITRATES IN THf
LEAVES OP TREES GROWING NEAR
PICRIC ACID WORKS. “

BY B. A. BUEEELL, F.I.C., AND G. W. DOCGL.lg,

In the production of picric acid by the nitration

of phcnolsulphonic acid large quantities of oxides

of nitrogen are evolved. During the war consider-

able volumes of these gases sometimes escaped

from the nitrating sheds to tho detriment of anv

vegetation that might he in the vicinity.

In 1916 one of us was consulted in respect to such

damage, and during that and subsequent years ve

examin^ numerous samples of leaves taken from

trees growing near to a large picric acid works.

When the wind was blowing from the works to

the agricultural land (about 4 a mile distant) on

which the damage h.ad and was taking place, the

distinctive smell of the nitric fumes was easily

perceptible.

The district was well wooded and the damaged

trees could be easily recognised, the leaves being

dry, shrivelled, and falling readily. When the

trees were in clumps, those nearest to the works

showed the most d,image, those behind being to a

certain extent protected. Where the trees were

growing behind a wall situated between them .and

the works, the portion immediately behind the wall

did not snow material damage, whereas that por-

tion which projected above the wall and to which

the gases could obtain direct acoeas was obviously

damaged.
The beeches npiaoared to suffer the most, syca-

mores, elms, and oaks being more resistant. A

certain amount of sulphuric acid vapour also

escaped from the works from time to tinio, hut not

to anything like the same extent as tho. oxidos of

nitrogen. The sulphurous vapour -ivnuld no doubt

contribute to the damage, but this is more difficult

to determine as sulphates occur naturally in all

vegetation* whereas nitrates do nett though

according to Wiley they occur in considerable

quantity in the toh.icco plant. I In this connexion

! it has been stated that the tobacco plant is pa'-

!
ticnlarly injured by nitric acid, and that next to

i
all herbaceous plants, trees generally suffer.

§

! Our experiments were made on leaves which lian

I

been air dried in a room where they could not come

into contact with nitric fumes'.

Ten grams of the leaves, free from ^”*1*

were placed in a clean dry stoppered bottle, 200 c.c.

of distilled water was added, and the bottle an

contents were gently agitated at frequent

for 4 hr., when the aqueous extr.act was '

the leaves remaining in the bottle were drainc

a specified time, the drainings being *'‘hli’d^

decanted liquid and the bulk made up to A*
,

Known quantities (generally 10 c.c.) were t.
,

for the detection and estimation of nitrates,

those methods being used which were capao

estimating minute quantities of nitr.ites lu

^
presence of comparatively large quantities ot

genous organic matter.

• B. R, Tatlock and R. T. Thomson. Analyst. 1914. 99.

t E. Ebetmayer. J., 1889. 292.
, igricuKua

t Harvey w. Wiley. Prtndnlee and Practice ol as

Analyala. Vol. m., pp. 698, 599. 189V.
,, 110 .

{ A. W. and M. W. Blyth, " Polsona." 190« 4th Ed,. 1
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1

Phenols^P>^onic^acid meJiod.-There wm no

in detecting the presence of nitrato, bnt
jmcuioj

purposes the process was not satis-

t X'
* »r tint than that of the standard aimnomum
,fO«nor and when the solntions were

’S to stand for a short tii.e a greenish tint

tegsnto develop which made comparison still more

'’fnd'ffo
mefhod.-Thia was also found unreliable

results quoted were all

bv this method, which was found to be

"'’rfed for tie purpo^. The process is due to

Kniahts.ll and is based upon the well-known

'^*^tif)n of brucine with nitrates, a deep red colour

Sg priuced on evaporation to dryness in the

Snee of a small quantity of oxalic acid. The

mlw™ thus _obtain^ Ldlh

the same tree, No, 3 being expoW to fumes, No. 4

being protected by a wall.

In addition we have tested the leaves from elm,

elder, hawthorn, and plane trees growing in

Springfield Mount, Leeds, and from ash, beech,

elm, and sycamore trees growing at Ilkley, and
have in ail cases proved 3ie absence of nitrates.

In none of the leaves, eitlier damaged or un-

damaged, could we find any trace of nitrites.

Discussios.

Mr. W. MoD. Mackey suggested that the effect

of fumes on a leaf would depend on the surface of

the latter
;
lie would expect a smooth leaf to be more

immune than one with a rough surface. He asked

if the shrivelling effect observed might not have

been due as much to sulphur oxides as to the oxides

of nitrogen.

Mft. Burrell, in reply, said that the difficulty with
A 1. . • ...rv« «ll lanxr/xe'A tnua Ol>lraA«W - iUtt. ill ItipiJ, aulu mail LilO UiJlXL-ulvJ

of water the solution filtered, and the
;
regard to sulphuric anhydride was that all leaves

. .Jxmnflred with that of a solution containing
j
contained au appreciable quantity of sulphate, and

colour CO p _e ‘ no definite line could be drawn between the natural

amount and an abnorniai amount sufficient to cause

damage. No such difficulty occurred with nitrates,

roiour —r .

, known quantity of nitrate.
•, i •

A standard solution of potassium nitrate is pre-

by Xlving 0-721 1 in distlM water and

Sint! np to a litre; each c.c. of this solution is

Sus equal to O'OOOl g. of nitric nitrogen. 10 c.c.

of the solution la evaporated te dryne^ on a water

.mt Sec of a 1% solution of brucine in

Shol aid 0-0 0 . 0 . of a saturated solution of oxalic

ai d are added to the residue, which is again

fraporated to dryness. A little distiM water is

then added to dissolve the residue and the volume

[ft^e up to 100 0 .0 . Each c.c. of this solution =

I'OOOOl g. of nitric nitrogen.

Z example of the damaged leav^ of a sycamore

mav be given. The extract from 0-5 g. of leaves

waJ treated as described, the final Mlutian being

filtered to remove any calcium oxalate and then

dilated to 00 o.c, in a Kessler cylinder
;
7 c.c. of the

standard rod solution was required to match the

colour given by 10 c.c. of leaf extract. Then

0'00001x7 x 200 = 0-014% of nitric nitrogen

The following is a list of results obtained:—

Communications.

Table A,
Nitric N. Nitric add

0-252

Qzn
0-054

No. 1 Beech (damaged • • •• •• ^
.. 2 Elm .. i mile from worhs 0-0*2

..3 Elm near to No. 2 .. 0-01.

„ 3a Sycamore ‘o"''
o-DSO .. 0-270

4 Beech • • • • • • 0050 .

.

' J ’• 0-084 .. 0-3T8

3 iff”" :: :: ::

"
Grass Fromedgeota man-

hole from which

nitric fumes ca-

0-03-2 .. «'«
.. 7 Beech •• ^81
„ A Beech (damaged side) •• •• ®

.. A1 Beech (same trea as A, uudaraaged

side) .

.

^

A sycamore, an elm, and an ash from the same

estate, but some distance from the works and wnicn

from their position could not have been expose

to the nitric fumes, were all undamaged ana ui

not contain any traces of nitrates, (These sainptes

Were taken in August, 191S.)

Table B.

Resulta in parts per 100. (Sample* taken July, 1018-)

These trees ue not lucludcd lo Table A.

THE ACTION OF HVCltAZlNES ON CELLU-
LOSE ACETATES.

UY W. LEIGH U.AILN'ETT, B.6C., A.I.C.

The ubiect of this investigation was to determine

whether plieiiylhydrazine and p-bromopbeuyl-

- hvdraxiiie form any dctiiiite chemical compounds

. with cellulose esters, which compounds might be

’ comparable with simpler hydrazones. Lmler normal

; conditions cellulose has nob

! with phenylliydraziue to give

owing no doubt to tlie inertness of the tehulose

Zpkx, and to the fart that it is msolube

ordinary solvents which aro used

Ser ketones. Again, it is possible that the

cellulose complex is held together by oxygen link

aaes and until tlie.se liiikagee are broken “d the

"f -l
firrt '‘of'tu fonmnfoel“los“’'esters,

problem.
research Rhould be made

''"oiYrvr.v S to proi-lmlo the poss.biUty, of dis-

111 such a "aJ " i

complex otherwise the
soeiation ot P‘

. ,Lgnitude than the

:
initial ester, ^ enhanced re-

;S¥iltr‘:S';^;d::Sat.on which it bad under-

gone
If

01 Sycamore (damaged)
'

I ..
(undamaae

" ] 5™ (damaged) .

• ^ mm (uodaiaaged).

Nitric

N.
0-014

0'044

•Total Chlorine. Sul rdiur

add. trioxlde.

0-799 0-62 0-78

0-617 0-38 0-40

117 0-W 1-12

000 0-68

* Total add expreaaed In teima of aiilphurlc add.

The damaged and undamaged sycamores were

12-13 yardi apart, while Nos. 3 and 4 were from

lAnilytg 1881, 88-68.

'
,, . the cellulose cmplex,

/r H 0 reoccurs and if this is brought about by

;
(C,H,.0,)n.

linkages freeing more and

j

rupture at the
*1

,0
^ value n grows tes,

i more ketonic 6™"!^ „ill to a progressive

]

then at the same time
, ^ .jvajine reacting

! increase in the amount of phenymy^o^^^^

with the ketonic group
which can be written

thecaseofceMneetriacetat^wh^ for any
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azone will be 0.iiH,iiOiii-,C,H,NH.N(CH,CO,),ii. In

the case of the p-bromophenylhydrazone the general

formula will be similar as shown hy CmUnOn-t
C.H,BrN^H(CH,COJ, D- I’be nitrogen and also

the bromine content of these compounds will vary

inversely as the value of n. Conversely, if by ex-

periment the least amount of bromine, and nitro-

gen, be ascertained, and if these quantities be de-

finite together with the properties of the specific

compound under observation, irrespective of the

mode of preparation, it should be possible to fix

on a value for n, and hence get some indication of

the molecular complexity of the cellulose complex.

The results obtained from a large number of ex-

periments both with di- and triacetylcellulose, wd
also phenylhydrazine and p-bromophenylbydr^ine,

indicate that it is possible to obtain a series of

definite compounds containing nitrogen (and

halogen) in quantities corresponding with the

amounts expected from cellulose acetates calculated

according to the general formulse given above, pro-

vided that the value n be chosen suitably. These

hydrazones have definite melting points, and also

exhibit the normal characteristics of ketose hydr-

azones. The experimental methods adopted were
such as to eliminate the possibility of the purified

products being merely adsorption products of the

hydrazine by the cellulose ester colloid. Essentially

the method consisted in treating a solution of the

cellulose acetate in a suitable solvent with the

hydrazine, under different conditions of tempera-
ture and time of duration of the treatment, fol-

lowed by removal of the solvent and excess

hydrazine, and then exhaustive purification of the

product by repeated solution, precipitation^ filtra-

tion, and washing the number of re-precipitatione

of the substance depending on its properties.

The following solvents were employed for the

initial solution of the cellulose acetate:—Aniline,

chloroform, glacial acetic acid, o-toluidine, nitro-

benzene, pyridine, and phenol. The cellulose

acetates used were made by the author’s method
(loe. cif.), from filter paper, cotton wool, and
bleached cotton yarn.

As important differences exist between acetyl-

cellulose phenylhydrazones and the bromophenyl-
hydrazones they will be treated separately.

AcetylceUulote pkenyChydrazanes.—It was found
possible to obtain the tame acetylcellulose phenyl-
hydrazone starting from different cellulose tri-

acetates, irrespective of the initial properties, and
also of the mode of operation in the preparation of

the hydrazones. The final products form, as a rule,

amoiphous powders, which may be coloured from a
whitish-grey to a very pale yellow or light brown.
All these substances are soluble in hot alcohol, but
in different degrees. The solubility is apparently
influenced by the solvent employed in the first part
of the reaction. The temperature at which the

treatment of the cellulose acetate with the phenyl-

hydrazine is carried out has less influence on the
nature of the product than the solvent, and to a
lesser extent the time of heating. An important
physical difference between the phenylhydrazones
obtained from the triacetate from paper and cotton
was noticed. If the product in the form of an
amorphous powder, which is not perfectly freed

frmn traces of alcohol used in the final washing in

the purification process, be placed in an oven to

dry at 100° G., the whole mass rapidly coalesces and
assumes the ap^arance of a transparent yellow

resin. These resinona masses are hard, brittle, and
flaky. In alcohol they give solutions similar to

sheliao varnishes. Evaporation of the alcohol from
thin films of the solution leaves hard, glossy, trans-

parent, but somewhat hrittle, films. 'Whether the
prednet be in the fonn of an amorphous powder or
resin, it potsesseeTw^-marked melting point, at
which unstable viscid brown liquids are formed.

The melting points appear to be associated Biy,
the solubility in alcohol, and not with the complej.
ity of the compound, aa deduced from the nitrogen'

content. Thus the most soluble product obtained

(1'02X N, m.p. 229° C.) was of the resinous typo
and was made from a filter paper cellulose tri-

acetate. The next in order of solubility had
4- 16% N, m.p. 238° 0. Several compounds less

soluble in alcohol melted at 245° G., although the
nitrogen content varied between 0’76 and 444%, the
same samples giving concordant figures. The least

soluble products melted about 282° C., the nitrogen

content being 0'90—1'78%. All these compounds
dissolve easily in acetone, giving clear solution,?

from which they can be precipitated unchanged
by suitable means. This latter fact shows that

there is no possibility of these substances being

adsorption products, otherwise the acetone would
react with the liberated phenylhydrazine in the

usual manner.
lu the case in which chloroform is used as a sol-

vent for the cellulose acetate, followed by digestion

with phenylhydrazine, the reaction is complicatid

by the formation of a crystalline substance which

sep.vrates in very fine, glistening plates. This was

found to be due to the action of the chloroform on

the hydrazine. Steps had therefore to be taken to

eliminate the possibility of contamination of the

cellulose derivative by this crystalline substance,

which was separated and investigated separately.

(Details of this substance will be given in a separate

paper.)

Experimental.—The method adopted consisted

essentially in first dissolving the cellulose acetate in

the chosen solvent, which was generally warmed

to facilitate solution, and when complete solution

had occurred the phenylhydrazine wae added, alter

which the mixture was heated to the boiling poini

for known periods of time. The solvent was then

removed hy suitable means depending on its nature,

In the case of chloroform this was effected by rais-

ing with excess of water and distilling off the chloro-

form on a watcr-hath. In the case of aniline,

nitrobenzene, etc., after mixing with water the

excess of solvent was removed hy steam distillation.

The remaining products were filtered off, rrashed,

pressed, and then repeatedly dissolved in hot

alcohol (under a reflux condenser), followed by fool-

ing to precipitate the substance in a fine powdery

form, filtration, washing with alcohol, and then re-

dissolving in more aloohol, and re-precipitation.

This process was repeated until the melting point

of the product was constant. Generally from eight

to twelve re-precipitations from alcohol were em-

ployed, the number depending on the nature of the

prijduct, and its solubility in alcohol. .
In some

cases it is necessary to use mixtures of alcohol am

ether or of alcohol anrl water for the final stages n

the purification.

Table I.*

Nitrogen in phenylhydrazones from dirtcffiiff*

ond triacetates.

DlaceUtcs. TrlaoctutES

% 0/

1. 8-33 7'48

2, 4-81 4-20

S. S-38 2'94

4 . 2-flO
2'25

1'835. 212
6. 1’78 1'54

7. 1-5& 1-33

8. M7
9.

104

10.

11.

12.

-
094
0-86

0-79

From Tables I. and II. it will be seen

carbon and hydrogen content will vary to a ™ '

j

extent than the nitrogen value for

members of the series contained therein.
,

the greater number of preparations only ir
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rentage of nitrogen was ascertained. In a few

fcuhtful cases the carbon and hydrogen figures were

determined, and of these the hydrogen figure is the

mgre reliable.

The experimental results are collected in Table 11.

for the sake of brevity. Table I. gives the nitrogen

(eures for the theoretically possible compounds

from the di- and triacetates respectively for various

values of n.

Table II.

Solvent.

Time.
hrs.

Phenol 10

WT.P. Chloroform 60

Phenol 10

TtI V.P. Toluidino 14

Si,B-C. Toloidlne 8

Tri.D.C. PjTidine 12

Tli.F.P. Chloroform 12

Di.F.P. Chloroform 30

Dl F.P. Chloroform 30

Tri.F.P. Chloroform 6*

Aniline 3»

Ttl.B.C, Acetic acid 8*

Tri.C.W. Acetic add 10

Trl.F.P. Nitrobenzene 9

rrLF.P. Aniline 3

Tri.C.W. Nitrobenzene 9

' N. %
i

N.%
M.p.

1

found. n
l_

(calc.) Form.

1

229 1 1-02 9 i
1-04 ft.

1 289
:i 416 2 4-20 R.

1
245 !

0-76 i 12 1 0-79 I».

' 245 0-87 ' 11 0-86 R.

1

245
i

1
08751

1

n 0-80
'

P.

1

245
1

^-44
i

2 ;
’ 4-20 : P.

1 245 1

' 1-7851! 6
'

1-78 r.
245

1

219 '

6 212 1 R.
' 245 2-22

: 5
•

2-12 ' R.
245 2-86

1
3 1 2-94 : p.

' 251 401
j

2
j

4-20 i p.
200

1

1-78
'

5
i

1-83 p.
202 0-90 : 10 ' 0-94 p.
262 0-93 : 10 0-94 p.
262 2-78

. 3 2-94
,

H.
265 1-51 6 1-54

j

P.

I

tF.P. stands for cellulose acetate from Alter paper, i^.C. that

from bleached cotton, and C.W. that from cotton wool, nmes*
time in hours that mixture was actually heated, n is the value

ffticb Is found to correspond with the nitrogen Agurc, from Table I.

Form.-'A" rosin. P— powder. All samples marked P could not

be induced to show the reelniAcation phenomenoo.
* The solution was allowed to stand for several hours alter beating.

la determinations of the lueltiug points of these

substances the temperature must be raised rapidly,

as IS common in the caae of phenyihydrazones of

simpler compounds. They all show an initial

softening about 12^ C. below the actual melting
point, when they decompose simultaneously. A
marked shrinkage in volume accompanies the
initial softening.

Acetylcellulose p-bromophemjlkydTazones, — It

considered that these substances would possess

more marked physical properties than the corre-

sponding phenyihydrazones. They were made in a
similar manner. The hual products were amor-
phous powders, varying from almost white to dark
brown m colour. No signs of resinification were
observed in any case, even w’hen cellulose acetate
derived from filter paper w'as employed. Initial

subjection of the filter paper before acetylation to
'1‘igorous chemical purification, such as treatment
vith bromine or chlorine, followed by sulphurous
jcid, and then washing until free from impurities,
lid not give rise to resinous products. The melting
^mts of these substances are sharper than those
« the corresponding derivatives from the same
acetylcellulose and phenylhydrazine. Further, in
^loat cases no pronounced preliminary darkening
occurs before the melting point is reached, although
decomposition takes place at the melting point.
^ cases these suostances melt at higher tem-
peratures than the simpler acetylcellulose phenyl-
“p^^2ones. At the same time, the solubility in

is less than the corresponding solubility in

j

simpler series. As may be expected, the results

,1
^®%sis, based on the bromine content, indicate

reaction is a progressive one, the com-
^ition of the bromephenylhydrazoiie produced be-

simpler on prolonged treatment before the

checked. Tlie application of heat for

L
^^ bime during the reaction causee a more rapid

ifiiit
of the complex than occurs when the

ds allowed to stand for some time without
heating. The degradation of the complex

the
Prooeed to such an extent as in the case of

Paenylhydrssones. ITiis is shown by oom-

nSi the brom ^
pMsiblo calculated from the geueral formula for

Thf, L C,„H,„Oj„..Ac„C,H,BrN,

H

ims IS indicative of a much further resolution
ot the celluiose acetate by phenylhydrazine than

1
jP.‘,“™'"“Pl>«'>ylbydr.izinc. The difference of

solubility of the products in .slcohol also points
to the same conclusion, for in general the greater
the solubility the greater the degradation of the
complex. Again, the melting pointa are higher,
and in mo.st cases are round about 287° C., and the
subsequent thcniial decomposition is similar to the
mode m which degraded celliiloso acetates decom-
pose on heating. As the degradation of the com-
plex increases so the melting points decrease, ex-
actly as shown m the parallel case of the simpler
hycirazones. ^

Experimental .—The method of preparation and
punhcation was similar to that outlined for the
acetvice liilooo phenylhydr.izones. The results
obtained are shown in Table III. —

Table III,

Ester.* Solvent.
Time,
hra. m.p.

Cr% Br%
found, (calc.)

]

n
1

Colour

BCI Aniline 18 . 243 1-07 1-085! 25 L.Y.
I'PS .\cc.tkacM 22 • 245 3'57

,

3-66 ; 7 ,

1
O.B.

FP8 Art’ticacid
.

5 < 265 2-06
i

2'02 ! 10 :

i
R.B.

FPS . o*Toluidlnc 5 : 200 1-72
'

1-68
'

16 ! H.B.
FP.S 1 Nitrobenzene 10 : 272 2-06

1
2-90 :

1 9
1
O.B.

BCI . Aeeticacifl 6 1 273 1-88 '! 1-90 ' 14
1

LB.
FPS Chloroform : 18 ; 278 1-01

, I’Ol ' 27 L.y.
FPl Pyridine 17 278 2-80

,

2-90 9
!

L.li.
FPI Phenol 4 287 0-77

;

O-70 36 ! L.B.
FPS Nitrobenzene

d; acetic acid 1
: 287 1-08

1
1-085

;
25 ! t.y.

FPI Aniline 4 ; 287 M5 M3
i

24
i
L.y.

FPI .\cetlc anhy-
dride 10

;

287 ; 1-05 1-08
1

1

!l.v.

• BCI refers to cellulose acetato from bleached cottqu, insoluble iu

acetone, and fPS toeelluloseacctatcfrom Swedish filter paper, soluble
: In acetooe. Tlme»aettial time of heating in hours. n=^ the value

;
of the eomp.s coelRelcot which is used for the purpose of ealculating

:
the tlieorelical Br % from the general formula already quoted.

Under the heading ' Colour.”—Jj.Y.^light yellow, C.B.» chocolate*
• brown. R.D.=rcddish*brown. L,B.=Iight brown.

These results arc imlicativo of the manner in

which the complex cellulose is degraded by progres-

sive resolution into simpler groups of the same
empirical composilion, but which contain active

kctonic groups.

Chemical Laboratories,

Cambridge.

THE EFFECT OF APFARATFS EEKORS ON
THE ACCURACY OF VOLUMETRIC

ANALYSES.

UV VURNEY .STOTT, B.A., F.INST.P.

The object of the present note is to examine in

: detail how tlie results of volumetric analyses are

affected by inaccuracies in the .apparatus used. The

errors due to other sources will be briefly indicated

: also. In attempting to arrive at a numerical esti-

: mate of the inaccuracy duo to the errors in the

’ apparatus involved it will be assumed that the

: apparatus used has the maximum errors permissible

i
under the N.P.L. Class A tolerances,* and that

the apparatus is used without applying any cor-

! rectioiis to the nominal capacity.

i Errors ift preparation of a solution for analysis.

I The usual procedure is to dissolve a known weight

i
of the substance to be analysed (or the whole of one

•The tolerances allowed on Class A apparatus are given in a

Damphlet. “Volumetric Tests on SclentiAc OUsaware.* puWiabea

>y tSe National PhyalcaJ laboratory In November, IttlO.
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constituent from a known weight of the suhstanuc)
and to make up the aolution to a definite volume in

a measuring fiask. We will assume that the flask

used is inaccurate by an amount equal to the
N.P.L. Class A tolerance. If the strength of the
solution were to be ciilculated by taking the nominal
capacity of the flask as its true capacity, then a
percentage error would be introduced equal to the
N.P.L. Class A tolerance expressed as a percentage
of the nominal capacity of the flask. The Class A
tolerances correspond on the average to an error of

+ 0’03,%, assuming flasks of capacity 100 c.c. to
1000 c.c. to bo used.

Errors in preparation 0/ standard solutions.

(a) Where a pure chemical is available a known
weight may be dissolved and the solution made up
to a definite volume in a measuring flask. The
error in such a case would therefore be ±003,%,
as above. This procedure is, however, not always
possible, and other methods have to be adopted.

(b) Starulard acid solutions.—The strength of
standard acid solutions most frequently used is

y 1 10 . Such a solution may be prepared as follow's

:

A solution which is approximately N jl is first

made. Then a weighed quantity (2 g. is a con-
venient amount) of pure anhydrous sodium car-

bonate is dissolved in any convenient quantity of

water, and the volume of the acid solution required
to neutralise this is determined by titration. The
normal acid is then diluted to iV/10. Assume 2 g.
of sodium carbonate to be taken, and approximately
42 c.c. of the normal acid to be required to

neutralise it. If the 42 c.c, were measured from a
Class A bhrette it may bo in error by ±0'04 c.c,,

i.e., by ±0'09,%. Tlie dilution to N/10 would
probably bo performed (I.) by delivering 100 c.c.

of y jl acid from a pipette into a 1000 c.c. flask;

(II.) by delivering KX) c.c. of N jl acid twice from
a pipette into a 2000 c.c. flask; or (III.) by deliver-

ing 2(X) c.c. of lV/1 acid from a pipette into a
2000 c.c. flask.

The errors would be :
—
I. 11. 111.

Poeaible pipette ertor . . iOGSc.c.
{
0*10 c.c. J^008 c.c.

flask error .
±0-20 c.c. ±Q-Zbc.c. iO-SS C.C.

iO-25 c.c. iO-43 c.c. io 43c.c.

i.e. i0-02j % ±U-0-3.% i002.%

The error in dilution may hence be taken as

± 0
-

02,%.
Combining this with the burette error, we obtain

( + 0’09, + 0'02,), i.e., ±0T1,%, as the total possible

error.

(c) Decinormal oxidising solutions may be
checked directly against a known weight of sodium
oxalate, and in this case there would be no dilution

errors. For example, 0'5 g. of sodium oxalate
would be oxidised by 74'6 c.c. of N/10 potassium
permanganate solution. If the 74'6 c.c. were
measured with a Class A 100 c.c. burette the pos-

sible error would be ±008 c.c., i.e., ±010,%.
Wjth half quantities and using a 50 c.c. burette the
percentage error would be the same.

(n) Indirectly determined standard solutions .—
Some standard solutions can only be standardised
indirectly against a chemical of known and very
high Srder of purity. The following is a method of

standardising a sodium thiosulphate solution which
will serve as an example. A potassium perman-
ganate solution standardised as above (and there-

fore liable to an error of ±0T0,% duo to assumed
inaccuracy of apparatus) could be used to liberate

iodine from an excess of potassium iodide solution.

The apparatus error involved would be that of the
pipette need to measure the potassium perman-
ganate solution. If a 60 c.c. pipette were used this

error would be ±8^%. The average percentage
error for pipettes of capacity from 26 to 100 c.c.

would be 0'08%. The error using a 60 c.c. piriett
is therefore sufficiently typical. In titrating

th
liberated iodine against the J7/I0 thiosulpiat
about 50 c.c. of the latter would be required
be liable to an error of ±0 04 c.c.

The total percentage error is therefore (1-1 n
0'07.+0-08. = ±0-25,%.
The, mean of the errors in the above four cases

(a—n), i.e., ±012%, is very close to the values for
B and 0, which are cases of very frequent occur-
rence, and therefore, although the mean Has iri

itself no particular significance, it will be oon-
venient to use this figure as the percentage error iii

standard solutions when this value is required ia
considering errors in the various types of analvss-
dcalt with below.

" “

I

Errors in analyses of Type I.

When a known weight of substance is dissolved
i and tho whole solution titrated against a standard

i

solution, the error of the burette used for the
I titration is involved. Taking 30 c.c. as an average
quantity of standard solution to be used and a

I

50 c.c. burette as the most commonly used size, se

I

have a passible error of ±0'04 c.c. on 30 c.c. i.e.

' ±01.3,%. To this must be added the error of (he
; standard solution, viz., ±012%, and we thus obtain

:
±0'25% as the total error due to inaccuracy of lbs

apparatus used.

! Errors in analyses of Type 11.

In this case a solution is made up to a known
volume and an aliquot portion taken for titration

against a standard solution.

The errors in making up to known volume and

taking an aliquot part vary from ±0’20,% with s

100 c.o. flask and a 10 c.c. pipette to ±0'05,% with

I

a 2000 c.c. flask and 200 c.c. pipette. We may

reaaonably take ±010% as the error iirising in

‘ measuring off nn aliquot portion. To this must be

added the burette error in the titration and the

error in the standard solution, and we thus get the

total error as follows;—Pipette and fl.nsk errors,

±010% ;
burette error, ±013,%

;
error in standaro

solution, ±012%; total, ±0'S5,%.

Errors in analyses of Type III.'

This may be described as tho excess method, and

involves the use of two standard solutions.

Suppose A and B to he the two standard solutions

and C the .solution whose strength is required.

To take a particular case, suppose 50 c.c. of A is

equivalent to 50 c.c. of B, and that when 50 c.c. of

; B is added to 60 c.c. of (1. 30 c.c. of A is required

1 to complete the neutralisation of B. Thus 20 c.c,

I of B is equivalent to 50 c.c. of C.

The errors involved are as follows ;—The strength

of the solution A added from the burette in the Erst

case to 50 c.c. of B, and in the second case to 50 c.c,

of B and 50 c.c. of C need not be known. The solu-

tion A simply serves to give the ratio 20 c.e. /oOc.f.

obtained from the burette readings. This ratio

may be in error by 0'2%. The error in taking 0“

aliquot portion of C would also be involved, and the

error in the assumed strength of B, and in measur-

ing the amount of B taken from the test. The tot*

errors would therefore be:—Error in °

burette readings, 0'2%
; in making up C and tasmg

a portion, 0-1%
;
in measuring B (average piP",

error), 0'()8%
;
in standard B, 0’12%

;

If C were a solution of the whole of a constiW®

from a weighed portion of a subetance, e.g-, s±e

tion of the phosphorus from a weighed quanti

steel, then the error in taking an aliquot

would not arise and the above value would rc”

to 0-40%.

• The blemntlute method ol determining mangan* •“ ‘***

an example of Type m.
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Summary of errort in typical east!.

The errors in the cases considered are sum-

marised in the table below

swdsraio-errorbr±0-03%

"±
0 '26%

Type I. Type II. Type III.

±0-16% ±0-26% ±0-41%
±0-24% ±0-34% ±0-4»%
±0-39% ±0-49% ±0-(l4%

The mean of the values given in the above table

• +0'3S7c- The value ±0'4% may therefore be

taken as an average value for the greatest error

'hich may arise in a volumetric analysis due solely

11 inaccuracies in the apparatus used, it being

Msunied that the apparatus used has the maximum

errors allowed under the N.P.L. Class A tolerances.

Significance of above error.

The figure +0'4% represents the pos.siblc range of

the total error due to inaccuracies of the apparatus

need and not the probable error in any particular

case.' The figure assumes all errors to be^ cumu-

lative, whereas they may be compensating, i.c., the

figure relates to the worst ease which may arise.

The probability of the errors being cumulative as

regards sign is 1+2" ‘where n is tho number of

pieces of apparatus used. For example, using a

flask, pipette, and burette, the probability of the

errors being cumulative is 1. Hence, unless more

than five or six different pieces of apparatus are

involved, the probability of the errors being cnimi-

iative as regards sign cannot be considered small.

The probability of the errors in the apparatus

having the maximum value allowed under the

Class A tolerances cannot be assigned a definite

value. It should be noted, however, that the Class

A tolerances represent a high standard of manu-

facture, and that in ordinary commercial grade

apparatus larger errors than the maximum allowed

under the above tolerances are quite likely to occur.

Another important point is the significance which

the above error would have in the final form in

which the results of the analysi.s are expressed. In

a large number of instances the object of a volu-

metric analysis is to determine the percentage of

one constituent of the substance under examina-

tion. ff there is xT, of the constituent pre.scnt, and

the error in its determination duo to the cause con-

sidered above is n% of that constituent, then tho

error expres-sed as a percentage of the whole sub-

stance is nx/100%. Thus on a 10% constituent

the average maximum value of 0*4% derived above
for the error in the volumetric determination would
he 0'04% w'hen expressed as a percentage of the

• hole substance.

The same matter may he viewed in a sliglitly

different manner as follows :—If a 10% constituent
is determined volumetrically and the result is re-

quired correct to the first decimal place, then the
total errors from all causes should not exceed

of the whole substance, i.e., 0’5% of the
1(1% constituent.

He have seen that the errors due simply to tho

apparatus used being inaccurate to the extent of
the N.P.L Class A tolerance may amount to 0'4%
"> tho constituent, taking an average of the
'oaxiiuiim values.

It is efoar, therefore, that when a constituent is

n°e^ ‘determined to an accuracy corresponding to
”0/. or even to 1 % of the percentage of the eon-
itiient present, the errors of the apparatus used
‘a a factor requiring careful consideration.

Ofher sources of error.

ihl^
’u weighing .—^These should be negii-

P If proper precautions are taken.
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(2) Errors of manipulation.—Such are; (o) in-
corrrat ^tting of liquid meniscus on graduation
marks of pipettes and flasks or incorrect reading
or piMition of liquid surface in burette; (6) not
strictly adhering to standard methods of delivering
hquia from pipettes and burettes

;
(c) loss of liquid

by splashing etc.

The errors under (a) may be placed at approxi-
mately from 1 /5th to 1 /10th of tho N.P.L. Class A
tolerances. The errors under (h) are not likely to
be more than IJith the N.P.L. Class A tolerances
when standard apparatus is used. Tho errors
under (c) should, of course, be negligible.

J?)
dwf! h vncurtointy of end-point.—

This vanes with the method of observing the end-
point, With ordinary indicators as generally used,
tho value O'Od c.c. should cover this source of error.
(4) firror^ due to temperature differences .—If
standard solutions are made up within one or two
degrees of 15*^ C., and solutions are allowed to
assume room temperature before titration, no
serious errors need arise from this cause.

(5) Chemical errors.-—Under this heading come
such sources of errors as tho partial oxidation of
ferrous iron to the ferric state before the addition
of the standard oxidising solution, tho incomplete
separation of closely allied element-s, etc. Such
sources of error are of a different nature from
those dealt with above, and relating as they do to

particular methods do not properly arise in con-

sidering errors common to volumetric Jinalyses in

general.

(C) in the accepted values of the

atomic weiyhts .—These again are of a particular

nature beyond the scope of the present paper.

Ocneral conclusions.

Excluding such causes as (5) and (6) just given,

it is interesting to frame some estimate of the prob-

able percentage error arising from the other causes

just enumerated. No exact figure of general ap-

plication can he given. In the opinion of the author

a minimum estimato would bo 0’4%. To as.sign a

maximum figure is more difficult. Twice or three

times the minimum would be a fairly reasonable

estimate, but the question is one on which it is

impossible to be precise.

Einallv it has been shown that 0-4% may he

taken as a f.iirly representative average of the.

maximum errors which may arise in volumetric

analysis due solely to apparatus errors when using

apparatus accurate within tho N.P.L. Class A
tolerances, but used without applying corref:tion.s.

A. more debatable conehi.sinn is that a minimum

estimate of the errors from other sources is also

approximately 0'4%.

The National Pliysical T^aboratcuy.

January, 19il.

JE EROSION OF BRONZE PROPELLERS.

CoXTRIUt’TIOX TO DlSCCSSION.

,Tr. Wn,T.u.ii R.4MS.4V (of Oammdl Laird

1 Co Ltd ,
Birkenhead) wrote that Dr.

Iv-rrad’s p.apor (.1., 1!)20, 38 t) was of spqcfel in-

ret to him as !'« had been engaged on the same

rk for some twenlv years. Although Dr.

berrad and the “Propeller Committee

“eared to bo. satisfied that the cause of the defect

: been definitely settled as a purely

.ion, others wore not so convinced that the

rect explanation liad been giTCn. The Pro-

or Committee” had consisted of S'l Chaika

r^nrand a number of engin^rs and naval

TrrwL, although of very high rank m their

ons, were hardly fitted to decide on a
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metallurgical or chemical question. The only other

member who could deal with the mattCT jn m
authoritatiye manner had been Prof. H. C. U.

Carpenter. On the strength of a number of som^

what unconvincing experiments the Committee had

decided that the defect was due to water-hammer

action, the metal being broken away by impact and

not by frictional wear or erosion. However weak

their experimental evidence had been in favour of

water-hammer action, it had certaintty proved the

erosion theory to be a fallacy.

Dr. Silberrad’s claim that his alloy had overcome

the defect was not, In his opinion, fully provrf, his

(the writer’s) own experience being that such pro-

pellers were no better than those made of the old

manganese brass. In his article on the subject

published in “ Engineering,” May 24, 1912, several

photographs of the defect appeared, alt of wMch

had been taken from blades of the Sitherrad alloy,

and a large stock of such propellers had been dis-

carded as unsafe. It was not safe to rdy on the

presence or absence of copper concentration on the

corroded surfaces for evidence of chemical action.

In the conditions under which high-speed propellers

worked such removal of zinc or copper conrontra-

tion was impoesible. Some recent work of his own

had shown that this phenomenon was entirely due

to redeposition of copper from the corrosion pro-

duct, and if the latter were swept away as formed

no redeposition of copper took place.

He had carried out many erosion tests on

similar linos to those of Dr. Silberrad, but using a

high-pressure jet of Mersey water. In no case had ;

he been able to obtain more than a slight roughen- :

ing of the disturbed surface layer of metal; the :

extent of the action appeared to depend very largely
:

on the manner in which the surface of the metal
i

prepared. If, however, the jet was made the
;

negative and the metal the positive^ of a circuit i

supplying a small Current such as might exist be- :

tween stressed and unstressed metal, interesting :

results were obtained. At low water pre^ures tho
j

metal became coated with corrosion product, and ;

the current fell off almost to nothing in a short

time. At a higher pressure the corrosion product ,

was washed away, and the metal (brass) was seen

to be coated with redeposited copper. At still

higher pressure this copper was remored and the

corroded surface became bright and of the natural

colour of the metal. Further, the loss in weight

was invariably greater than that demanded by the

current supplied
;
in one case the excess corrosion

amounted to over 800%, though as a rule it was

from 50% to 200%. Specimens corroded in the I

above manner reproduced in miniature all the
:

features of a corroded propeller blade. No “is-

tinction could be drawn between a-hrass and P-brasa

or one containing both phases. Pure met.als behaved

similarly, and, as one might expect, aluminium and
;

zinc appeared to suffer most. Further investiga- i

tion into the matter was required, but it appeared
j

to him that such oombHied action might be sufficient

to account for propeller deterioration.

Dr. Silberrad’s tests on stressed and unstressed

brass showed a small but consistently greater
loss

on the stressed material. A high-speed propeller

blade, however, instead of being stressed four times

per minute, probably suffered alternating stresses

of tho order of 800 per minute and possibly a much
higher frequency, and had Dr. Silberrad or the

“ Propeller Committee ” approached these condi.

tions in their experiments it was possible that their

results aud conclusions might have been very

different.

The practice of backing metal with soft solder

for sectioning for micro-examination was, in his

(the writer's) experience, open to objection, and he

was surpris^ that Dr. Silberrad had not found

many more distorted o-crystals. There was a grow-

ing suspicion among micro-metallurgists that even

such a mild process as polishing a comparatively

soft metal such as brass distorted the surface layei

of crystals to some slight extent even under the

amorphous poJish layer. This was sometimes seen

in an exaggerated form at the filed or sawn edges of

a section. Embedding in solder, Wood’s alloy, or

in electruJeposited copper did not entirely prevent

this, and crystals were frequently torn completely

out at the junction of the two metals. The presence

of distorted crystals at the edge of a fracture or a

surface such as Dr. Silberrad had examined should

therefore be accepted with certain reservatrons.

When the turbine had first been used for marine

propulsion, owing to the high shaft speed and other

considerations, it had been considered necessary to

cut down blade weight to the lowest limit, the result

being that at top speeds (about 800 revs, per

minute) considerable “ whipping ” of tho blade hrf

ensued. Whether this was the cause of the trouble

or not was stild doubtful, but the use of stiffer

blades had reduced the defect and, he understood,

eliminated it in some cases. The present tendency

to increase efficiency by reducing shaft speed by the

intermediary of single or double reduction gear and

stiffer propellers had practically removed the

trouble, and to this extent The Manganese Broiiae

Co. and other equally good propeller founder!

might fairly claim that their alloys were erosion-

proof.

The references to Sir William Ramsay eallrd for

some explanation. Sir William admitt^ly had

been an authority on the subject, and had mte •

vened eimply because eomeone had attnbntea i

present writer’s views on. tho subject to tinnsei

owing to their names being the same. The opinion,

which he had volunteerod as to the universa Ur

and success of the new alloy had been '

tirely on Dr. Silberrnd’s statements and not nm

first hand knowledge of the subject. The

use of Sir William Ramsay’s name m that

nexion therefore appeared to be unnecessar.i.
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of steam and water
down falls into .a

liquid from the blow-

degassing and purification of boiler !

»s it leaves the eeltral rfnmber 11f*?!FEED-wATER,. 1
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Joint Meeting of the Society of

Chemical Industry and of the

Institution of Mechanical Engineers,

ffpld at the Institution of Mechanicol Bnomem
on March 4, 1^1,

FEED-WATER.*
BY PAUL KESTNER.

(AMracf.)

The problem of feeding boilers with water in

such a way that they will run for long periods under
staam without scale or corrosion has not been com-
pletely solved up to the present. The old lime and
soda purifying apparatus has been improved and
reduced in size, and heat has been applied to

accelerate the process, but even with these improve-

ments some kinds of water have proved refractory,

scale being formed, or in some cases a concentrated
solution of soda being produced in the boiler. A
process haa^ however, b^n devised which prevents

the formation of mud and incrustation completely,

it consists of continuous blowing-down, used in

eonjunction with the hot purification process. Hot
purification prooeesea result in increased speed of

reaction, more rapid evolution of dissolved gases,

diminished viscosity of the water (resulting in more
rapid settling of the procipilate), decomposition
of alkaline-earth hicarbonates, and decreased solu-

bility of calcium sulphate.

Tho usual method adopted to remove the sedi-

ments from boilera is to blow off the water peri-

odically, but this necessarily involves loss of heat.
To be effective, blowing off must take place to the
extent of a large actual quantity of water, though
the amount is small in proportion to the total con-
tents of the boiler. In the continuous blowing down
process^ instead of sending the blow-off direct into
tho dram a relativelysmall quantityis removed from
the boiler continuously at iU lowest point and is

passed through a feed-water heater of the direct
contact type where it gives up its heat,
the mud being deposited in a reservoir below
the heater; the water in cooling loses a certain
proportion of tho salts which had been retained
in solution and is then mixed with the feed-water
and returned to the boiler. For example, the boiler
may be blown down to the extent of 20% of its
coatents in an hour^ i.e.^ its contents are renewed

five hours; this ensures the elimination of all
mud that has been produced before it has had time
to accumulate. When the feed-water i.s purified by
Ju^na of sodium carbonate, this reacts with the

bicarbonate, forming sodium bicarbonate,
which IS decomposed in the boiler into carbonate; a

of sodium hydroxide is also formed
^tbe boiler as a result of the hydrolysis of tho
soaium carbonate. In the continuous blowing down
proems therefore, the feed-water is continuously

^ith a solution of sodium hydroxide and

k quantity of water removed from
0 boiler m a given time is calculated so that it

quantity of soda necessary for the
of the water entering the ^iler in that

Mr£ uot be necessary to add any sodium
^ remove the temporary hardness of the

, ^fib^apparatus illustrated in Fig. 1 has been
to use a blow-down on tho described

Fig. 1.

The blow-down must be arranged at the lowest

possiW level on the boiler without risk of emptying

it. A simple arrangement (Fig. 2) is recommended

by which, when the water of the boiler falls below a

certain level, the siphon action of the blow-off is

broken. At this uiomoiit steam leaves by the inlet

and gives warning by sounding a whistle. In any

case it is impossible to empty the boiler by the con-

tinuous blow-down. On the pipe of the continuous

blow-down and the outlet from the boiler a reducing

valve ia placed, which reduces the pressure of the

blow-down from that of the boiler to a pressure of

1—2 kg, per sq. cm. (15—30 lb. per sq. in,) before

it enters the purifier. A meter, fitted with a regu-

lating valve, is placed at the outlet of the boiler.
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The proportions of the hlow-down are calculate

according to the temperature to be maintained in

the purifier, and the rate of blow-down depends on

the working pressure of the boiler. The temper^

ture at which purification is effected should not he

less than 70° C. can be
using distilled

In central stations using distilled water^mall

suDOunU of soluble salts are carrirf over by entrain-

ment, BO that the salts gradually tecome

trated in the water. Boilers working witk ^
tiUed water therefore require to *>o,

occasionally, the amount remoY^ being nsuaUy

1—i % whidi is replao^ by distilled water. Even

when an eraporatqaiis used the continuous blowing-

down method canbe adopted ;
a certain amount o

saline or impure water can be drawn from tbs
boilers and passed into the evi^orator, whicb rc

turns it to the boiler after it has been freed from
the greater portion of its salts. By means of con-

tinuous blowing-down, in conjunction with de-

gassing, a complete closed water circuit

established in a central station

water.
.

In the case of boilers using distilled ivater cor-

rosion can only be produced by oxygen dissolved in

the feed-water and set free in the boiler, and the

effect is greater with intermittent working.

In the case of boilers using purified water other

factors have to be considered before coming to a

conclusion. The corrosive effect of saline solutions

increases in proportion to the concentration up to

a critical point at which it attains a maximum
;
the

effect then decreases rapidly as the concentration

increases. In practice, after a few hours, a boiler

using purified water will have already attained a

concentration fully one hundred times the critical

amount, so that corrosion cannot be attributed to

this cause. Electrical action may have some in.

fluence on corrosion, hut it is not of great import,

ance. Electrolytic dissociation occurs much more

easily in a dilute than in a concentrated solution,

and is of little importance in connexion with

corrosion.
. . . „ ,

Hydrolysis may have more important eliects, par-

ticularly in the case of magnesium chloride, which

gives rise to the production of hydrochloric acid.

Fortunately, this salt only occureoccasionally, and

its effects are sufficiently well known for special

care to be given where it is present. Carbon

! dioxide alone has only feeble action on iron, but in

presence of oxygen the metal ia attacked miich more

rapidly. Oxygen comes into play still further when

the water contains salts capable of combining with

oxygen and forming unstable oxygen eonipounds

which can part with their oxygen to form other

"^Thus it appears that it is the solution of atmo-

Spheric oxygen in water that is the chief cause of

corrosion, whether the feed is distilled w ater or

purified water. This is supported by the fact that

corrosion is often more serious in boilers using

tilled water, in which dissolved oxygen can be the

only agent, than in boilers using punfied water.

The remedy is simple, namely, the elimination of

the dissolved oxygen.
, , „ -cr^nrvMaw

The solubility of nir in water follows Henn s law.

At ordinary temperatures and pressures
1^ 0,^

®

nitrogen and 35 c.c. of oxygenform sat} Fated mIu

tions with 1 litre of water. The quantities of ea

dissolved from air are therefore :
Nitrogen : O .xl

= 14'4 C.C.; oxygen: 0‘2x35 — 7'0 c.c,

solved in water will therefore contain

of oxygen. Laboratory teste have shown th t w
quantity of oxygen dissolved m water

.V ^ater

with the nature of the water, and soft

absorbs more than fresh water, and 5°"

more than hard water. water
^

7-8 c.c. per litre at ^ C., ^ par

The water supply of Pans contains o'®
’op

litre at 20° C., 4-3 at 55° C., and 2 ™ So

When water is heated supersaturation ocrora

gas is evolved up to a temperature ot /o

fs only driven off continuously when the «
agitated continuously , “ooleJ

heating. When water that has

the inverse takes plate; a litre of wate
^ fl

instance, 2‘3 e.c. at 44 C. and 3 a-®-
,

gquili-

the water is agitated in air the tflse^a
i

brium is disturbed and the
lti,g

ated up to 6 c.c. of oxygen. The water^

from the condensation of sttem m the
,,„aii-

4 C.C. of oxygen per litre at 60 ^ ^

tity of water of tendensation exposing o
> per

surface to the air contains only 3 e.c.

litre at the same temperature.
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The determinations of dissolred oxygen hare
been made by the following modification of
Winkler’s method: Ihe water is introduecH
into a 2-litre flat-bottomed flask throS a
tube dipping into a small quantity of paraffin-

1 g. of manganese suiphate is added and the flask
is immediately closed by a rubber stopper fitted with
a funnel having a etop-coek and a glass tube con-
nected by rubber tube to another glass tube of
larger diameter, earned on a stand. It is possible
by raising or lowering the tube, to change the
pressure in the flask and to cause liquid contained
in the funnel to be drawn into the flask. When the
manganese sulphate is dissolved, 5 c.c. of sodium
hydroxide solution is introduced through the funnel
and the flask is shaken. After a quarter of an hour
the absorption of oxygen by the manganous
hydroxide is coinplete. Two c.c. of a 50% solution
of potassium iodide (free from iodate) is introduced
through the tube fitted with the funnel, followed
by 20 c.c. of concentrated hydrochloric acid. The i

flask is shaken until the precipitate has dissolved i

and the amount of iodine liberated is determined by

OF BOIhER-FEED WATER.

MtXt?on“it to? p\®r£*
pr^sure. Even^T and
raised to 100° 0 of the water is

be negli^™ Heating hoi
"

improvement in tho produces a great
the boUer AVae„.riL‘"’M“^
still if it could be used at

£1™ better results

but the vacuum caimnt
high temperature,

water would boil a otherwise the
makes arannaratl "bich

simult.iniius1v^tat “trt’’® ^^bods
process still Lntain

*’'“**'’ by this

tbatcaunot Ciemoved bra“ ^=^6®“

a kiid readifv Ix^Kel" a^dTthri'?’

Fig. 3.

sodium thiosulphate, pre-
y of such strength that 1 c.c. = 1 c.c. of oxygen,

hfj
oxygen dissolved in water may

chemint^^vf
Physical methods or by

Drinrirf I

or by the two combined. Tlje

methods are agitation of the

throft ’w, if reduction of pressure. These

the
^ either separately, or in

cases, in combination. Of the

the flnf; ^o be considered is

the
of highly oxidisable iron, which a^orbs

boiler water before entering the

water is used in various

thJouffh
of fine spraying or circiila-

{iiifrfK^^^
channels of varying section, or by

0 current of water over an uneven surface.

Laboratory experiments have filiown that man-
ganese accelerates the oxidation of iron, and a
suitable manganese cast-iron for the purpose has
been found.

In commercial appliances, when the coating of

ox’de becomes very thick the removal of the oxygen
may become considerably slower, but under the
most unfavourable conditions water leaving such
apparatus is foimd to contain less than 0’5 c.c. of

oxygen per litre.

To avoid the retardation of the oxidising proce^
by the deposit on the iron the Kestner Co. has d^
signed an apparatus based on the observation that

if the oxidised iron ia allowed to remain at rest for

a day the red deposit will become greenish-black

owing to the reduction of the ferric hydroxide by
the iron. This reaction takes place in the middle
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of the reducing agent—that ia, in the presence of

iron and in the absence of oxygen. The product is

easily removed from the iron by washing, and,

moreover, is capable of further absorbing oxygen to

form ferric hydroxide.
, 1 c

The Kestner apparatus (Pig. 3) consists of a

column of iron turnings placed between two niters

with an intake and outlet for the water at e^h end

of the apparatus, in such manner that the diration

of flow of the water can be reversed at regular inter-

vals, and an arrangement for allowing steam to be

admitted at the base for cleaning.
.. .

The column of turnings is of such quantity that

one-haif only is in action, and that the gaai» are

removed when the water has reached half the

height. At the end of the day the direction of flqw

is reversed. The consumption of iron turnings varies

from 1 to 3 g. per cb. m. of water.

Whatever may be the method employed for re-

moving the gases, it involves a circuit of water

closed from atmospheric contact if it is to give a

large output. It is therefore advisable that the

tanks in which the water ia retained should be as

well enclosed as possible, and that on the whole pipe

system there should be a small positive pressure.

In such a system the only place at which the ®^try

of air should be possible is the condenser in which

the vacuum ia produced. Tlie tightness of the con-

denser should therefore be very carefully tested,

and the water should pass through the gas remover

immediatelv before entering the boiler.

The study of continuous blowing down and of de-

gassing has led to the conception of a complete cir-

culation system for a central station using distilled

water, in which one boiler evaporates the punned

water coming from the purifier and supplies steam

that pass66 with that generated by the other steaTH

boilers to the steam main. The steam passes

through turbines, is condensed, and re-enters the

boilers as distilled water after it has passed through

the degassing apparatus. All the boilers are blown

down, and the amounts blown down are passed col-

lectively through the purifier. The purified water

is returned to the distilling boiler after it has

passed through a special degassing appliance.

The boiler containing the water to be purihed

thus furnishes the supply to the boilers working

with distilled water in the form of steam. It is

only necessary to provide an overflow reservoir to

enable any excess of purified water to be re-intr^

duced into the circuit if such excess should

produced. All the boilers can be fed cither with

purified water or with distille 1 water, which enables

any desired boiler to be used for distilling.

Birmingham Section.

The method is based on the preoipitation of the
zirconia as a basic sulphate in which, the ratio of

zirconia to sulphuric acid is expressed by the

formula 5ZtO„2SO,. A similar method has been

proposed by K, Leucha (G-.P. 285,344, 1915) in which

a basic sulphate of the formula 7ZrO„3SO„14Hj0
is precipitated; Leuchs has modified this method
(G.P. 295,246, 1916) so as to obtain a crystalline

basic sulphate of the formula 3ZrO„2SO„6H,0.

Both these products are claimed to he free from

iron, but the yield is not stated. A similar

method is described by the Pennsylvania Salt Mann-
facturing Co. (E.P. 153,113) in which a crystalline

basic .sulphate of the composition 5ZrO„3SO„13H,0
is obtained by adding the requisite proportion of

sulphuric acid to a solution of the oxychloride; this

basic sulphate is claimed to be substantially fteg

from iron, titanium, and silica, but again the yield

is not stated.

The ore used in the present investigation was

from Brazil
;
it was ground fine in a porcelain ball

mill before being used
;
during the grinding it was

found that about 50% was much softer than the re-

mainder and this was separated; on further grind-

ing a small residue amounting to 0’8% remained

unground. These three portions were analysed

separately and gave the following figures:—

Analysis oj the ore.

Softer

portion.

Hard
portion.

Very hard

residue,

ZrO,
SIO,
Fe,0,
Al,0,
Loss on IgLitloQ

65>D0
24-4»
4-90

4-;^D

1-25

75-10
18-50

1'75

4-05
0-50

74-30

1728
4'80

2-70

0-50

09-90 mi

The ore also contained traces of titanium and

manganese and gave a slight indication of thorium.

When this ore is extracted with hydrochloric acid

for 3 days at room temperature only 41 of the

iron and alumina is dissolved. When extracted

at 100° with hydrochloric acid only 45% of the iron

and alumina is dissolved and 0’26% of the zirconia.

Decomposition, of the ore.

Two methods of decomposing have been ex-

amined, namely fusion with caustic soda and fusion

with acid scalium sulphate (nitre-cake).

Fusion of the ore, previously ground to Hour

fineness, with its own weight of camtic soda at a

final temperature of about 600°,C. yields a Ptte**

which, after extraction with hot water, is soluDie

in hydrochloric acid to the extent of 80 , of a

ore. Fusion of the ore with four times its iveigni

of nitre-cake yields a product which on extraction

with water yields a solution containing 50, ,
ol tiie

Meeting held at the University, Birmingham, on

Thursday, January 27, 1921.

DR. H. W. BBOWS8DON IN THE CHAIR.

THE PREPARATION OF ZIRCONIA FROM
BRAZILIAN ORB AND A NEW METHOD

OF DETERMINATION.

BT E. 0. EOS8IXEB, A.C.G.I., V.I.C., AND

P. H. SANDERS, A.l.C.

^ In the extraction of zirconia in a pure state from

its ores one of the chief difficulties is the complete

separation from iron and alumina. This paper

deacrihes a simple method for thie reparation

one which has been found to give practically

quantitative resnlt^^

Since, ns will appear later, it is !"

itain the zirconia in solution as ox.vchloriuc

dcr to separate it completely from the iron a

lumina, fusion with caustic soda J

) g. of the zirconia ore is mixed with M g.

lustic soda and fused in an iron crucible; toam b

icurs and the mixture is continually stirred

, breoraes a granular powder; the ,,1..,

len raised to just visible redness. The fu®")"
,

hrs. The product is thrown hot into h

ater, filtered, and the residue washed tr^

Ikali. The insoluble residue is then
to

ydrochloric acid and the mixture
then

ryness on the water bath. The prtriuc

stracted with hot water and filtered. “

iluble residue after the fusion Vrocesaj-ww

9—20% of the ore used, and contains 61 te,o

9-32% 8iO„ 1'10% FeA- 1-80% AlA. 5 90.
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on ignition, lie solution contains zirconium oxy-
chloride; and iron, alumina, titanium, mangane^,
etc.

Precipitation of the eirconia.

The solution of the chlorides is diluted to IJ 1.

treated with a slight excess of sulphurous acid over
that required to reduce the iron salts (about
100 o.c. of saturated SO,), and heated to boilin».

Jfljl Sulphuric acid is then gradually added ui
amount equal to that theoretically required to re-

place the chlorine in the oxychloride or until the
mixture becomes quite thick; after a short time the
whole of the zirconia is deposited as basic sulphate
This precipitate is easy to filter, and settles rapidly

]

it is, however, very bulky, and we prefer to wash
it by decantation. Five washings by decantation
in a glass cylinder of 6 1. capacity reduce the
solable impurities to 0;3% of the amount originally
present. The precipitate is then drained on a
filter. The wet precipitate gives only the faintest
indication for iron when tested with thiocyanate
and therefore contains less than 1 part in 100,000.

’

To obtain zirconia from the basic sulphate it may
be either dried and ignited, or suspended in water
treated with alkali, and the hydroxide washed^
dried, and ignited. The zirconia obtained contains
98—99% ZrO„ the remainder being silica and a
small quantity of alumina. The above precipitation
as basic sulphate is practically quantitative and
affords a ready means of determining zircoiiia in
the presence of iron "and alumina,
Zirconia is precipitated from the boiling solution

of its oxychloride by sulphuric acid alone, and also
by sulphurous acid alone, but the precipitates are
usually very difficult to filter and wash, and in no
case have we been able to obtain a complete pre-
cipitation under these conditions. The exact
action of the sulphurous acid has not been deter-
mined; it was added in the first instance to prevent
the precipitation of iron, which always comes down
m small quantity with the zirconia in the absence
of sulphurous acid.

Properties of the basic zirconium sulphate.

The basic zirconium sulphate when dried at room
temper.ature or at 100^ C. has the appearance and
colour of clear amber. The sample dried at room
temperature contained 61'92% ZrO„ 13'.53% SO,,

ocfi
^he formula

sample dried at 100° con-
tained 6.o'36% ZrO„ 17-03% SO,, and 17-80'/ H,0,
corresponding with the formula 5Zr0„2S0„9-3H,0
It loses water progressively as the temperature of
drying is raised. After drying at 100° it is e.isily

!;
doncontrated sulphuric acid, slightly

oluble in hydrochloric acid, and completely decom-
P ca by prolonged boiling with sodium carbonate

ignited it blackens and is

anrl
the oxide. Before drying it is easily

when
soluble in liydrochlorio acid, anil

rrvstoi
evaporated on the water-bath

mottnn r
^.‘^doiiium oxychloride are obtained, the

Tbr, ,

',5'‘'®.dentaining zirconium sulphate,

dried l,P It suspending the un-

in b,!dn''*i?i
‘Pes.*e iu ammonia is easily soluble

centJitia
” solution when con-

lise vini 1
water-bath and allowed to crystal-

iug n It
“y<=h><'‘-ide ZrOCI„8H,0, crystallis-

chiorido analysis of this oxy-

lomut
save 38-20% ZrO„ 21-87% Cl,, who:

'

The bn
38-12% ZrO„ 22-12% Cl,,

basic zirconium sulphate described al,,.

.

properties of the 5! 2 basic zirconium

sj

?W°ridegavo,38^-20%ZrO,r2‘l-8frcr,.whe;™.sX'
r^uires 38-12% ZrO„ 2212% Cl,,

all
zirconium sulphate described above has

^oluhito
of the 512 basic zirconium

1917 Ml '’y Rodd (Chem. Soc. Trans.,

wived in' 1
j" ®*tept that the hydrate when dis-

'Uoride
jj^rwhlonc acid yields the normal oxy-

®Uoridis\i,n
® Bodd’s 5:4 basic zircoiiiiiiii

Wlphato nUi .
®®!;y6d. Rodd also describes a basic

® obtained by adding sulphuric acid to a

boded for'^thrf•^thirh“'^
oxychloride previously

gave figures rarrl-snenA
““

v'i'Pt*® “
basic sulphate 5:2
soluble irthffiurl ltd i"-

ammonia ami is vv,
unattacked by

oxychloride ZrOCl 8H V®
““^^mary zirconium

prepare -1 VO "'o able to

from that described ,ihov$“*®
different

ne etetemination of zirconia in the presence of
tton and aluimna.

sulphate de-

comuin oxychloride of known strength indicated

otsnlnb?®'^®'^
9000111011x0 results, 7 c c.

I

ol sulphurous acid solution and 2 c.c, of N/1 sul-

I

“‘3 ®**ould be used for each 0 2 g. of ZrO,and that the solution should be diluted to at least

difficult;,
^ ^“3, The

difficulty to be overcome m the presence of iron
of sulpliuric acid formed in the

reduction ot the ferric salts to ferrous by the

I tbi^n®’’
3‘®xide. Good results were obtained in

I TV tf f® PfaPortion of 1 part of
.

te,0, to 3 parts ZrO, by proceeding as above and,
by modifying the method, complete separation from
quantities of iron oxide up to 3) times that of the
Zirconia. Attempts were made by neutralising the
solution with ammonia after the reduction, hut the

, results were high on account of some iron being
j

precipitated along with the zirconium basic
i sulphate.

;

By the following method, however, good results

I

were obtained. The solution used contained
0 1006 g. ZrOj and ferric chloride equivalent to
0’7 g. FcjOj, diluted to loO c.c.; 25 c.c. of sulphur
dioxide solution was added and the mixture boiled

^

until the iron was reduced. It was then neutralised
;
with ammonia, 10 c.c. of sulphur dioxide solution

;
2 c.c. of .V/1 sulphuric acid added, and the

liquid again boiled. The precipitated ba.sic sulphate
was filtered off. washed, and rediseolved in hydro-
chloric acid. This solution was evaporated just to
dryness to remove excess of acid, the residue dis-
solved in water, and the zirconia again precipitated
with 10 c.c. of sulphur dioxide solution and 2 c.c.

of A^/1 .sul(»huric acid. The ignited precipitate
weighed 0T900 g, and was quite white (error,
0-31 “O.
With much larger proportions of iron the method

does not give good results since the basic sulphate
Ls somewhat soluble in the ammonium sulphate and
chloride forine<l during the neutralisation.

Research Laboratories,

The British Cyanides Co., Ltd.,

Oldbury.

Discus.siox.

l\lr. Br.\dford said that the method appeared to

have some points of resemblance with the patented

method of Rwld. The difficulty of separating zir-

conia from baddelyite and other ores and obtaining

a pure sample was exeeptionally great. Ho had

devised a metbod quite different from that of the

National Physical Laboratory in which ore was

opened up by means of hydrofluoric acid; the

extraction was carried out on an industrial scale,

and he obtained zirconia which was dead white.

He was interested in the quantitative separation

of titanium from zirconia, and would welcome
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inforination on this point. Experiments showed
that the presence of iron, alumina, titanium, etc.,

did not interfere with the quantitative determina-
tion of zirconia, if the latter was determined by
means of " cupferron ” as elaborated by Thornton
and Haydon.

Mr. F. H. Alcock suggested that an effective

method for opening up refractory ore was by fusing
with calcium oxide or with potassium hydrogen
sulphate.

The C^AiEitAN suggested the opening up by fusion
with acid sulphates as leading to a possible simple
Malytical method when insoluble sulphates were
involved. In dealing with rich lead alloys, especi-

ally those containing a few per cent, of antimony,
be had found direct fusion with potassium acid sul-

phate and subsequent treatment of the melt with
water a rapid means of obtaining the insoluble

sulphate, and, indirectly, especially convenient for
the titration of antimony in the filtrate.

Mr. Rosbitxb, in reply, said the process was very
similar to that described by Hodd, the chief differ-

ence being in the use of sulphurous acid. Rodd,
in his paper, pointed out that the precipitation of

the basic sulphate depended upon the previous his-

tory of the solution of zirconia, but the previous
history of his solution was not given. A very com-
plete account of analytical methods for opening up
and analysing zirconia ores had been given by
Lundell and Knowles (J. Amer. Chem. Soc., 19^,
42, 1439). The separation of zirconium from
titanium was not complete by the method described.
Sodium salts were usM in preference to potassium
salts in opening up the ore because zirconia formed
difficultly soluble salts with potassium salts. The
solution obtained by fusing the ore with acid sodium
sulphate and lixiviating the product would on boil-

ing give a basic zirconium sulphate precipitate,
providing it was nearly neutral, but this pre-
cipitate would most probably be difficult to filter

and wash, it would not settle, and would not be free

from iron. It was difficult to obtain anything like

a quantitative separation, of zirconia as basic sul-

pBate from an acid solution; that was the reason
why, after the ore had been opened up by caustic
soda and the part insoluble in water extracted with
hydrochloric acid, it was necessary to evaporate the
excess of acid completely before dissolving in water.
Without doing this it was impossible to effect a good
precipitation of the basic sulphate.

Manchester Section.

Meeting held at Grand Eotel, December 3, 1920.

HB. JOHN ALLAH nr TBB CHAIB.

THE ORIGIN, DEVELOPMENT, AND VALUE
OP THE THALLEIOQUIN REACTION.

BY WM. BEAMONT BABT, F.I.C.

(Abstract.)

An investigation as to the analytical value of the
thalleioquin reaction was carried out by the author
in the year 1909, but the results as to its quantita-
tive value were of such a negative character that
they were not considered to be worthy of publica-
tion at the time; in view, however, of later pub-
lished work, they appear to have some importance.

The earliest published record of the green colora-
timi prodooed by the addition to a quinine solution
of chlorine,waterJfpUowed by ammonia is made by

H. A. Meeson (Phil. Mag., 183S, 168) who oav« *
sensibility as 1 in 87S0. In Merck’s Reagentt

‘^

Verzekhnis " Manson’s reaction for morphia
quinine is mentioned^ but from the description *“5

references it is quite evident that the
“ Mansou ” is a misprint for “ Meeson.” Bn,!?*
and I^ber, 1839, gave the name of dallciochin*^**
thalleioquin to the green product, hence the m!!'
of the reaction.

The reaction has been developed in various
too numerous to detail here, by substitution”^!
bromine for chlorine or by different methods
liberating halogen, to a sensitiveness of 1;20,000 '

. Attempts have bejn made to use this reaction (n
the colorimetric determination of quinine usin
varying quantities of halogen per quinine nioliS
cule: Trimble* used 38 atoms of chlorine; Leget'
used 13 atoms of bromine, and states that the method
is useless; Vondraseck,* using potassium bromato
and hydrochloric acid, assumed that with modifies,
tion and practice it could be used; La Wall used

I

from 10 to 40 atoms of bromine from potassium

I

bromate and hydrobromio acid per mol. of quinine’

!
From the figures given by Trimble and Leger-

j

the only data found up to 1909—it appeared that

i

the amount of halogen used was excessive and vari-

able. The present author therefore investigated
the reaction to determine more minutely

(1) ti,

exact conditions necessary, (2) its limit of sensitive-

ness, and (3) if it were possible to base a quantita-
tive method on it, using bromine as the halogen.

The following solutions were used
: (1) Quinine

:
as sulphate, at dilutions 1:1000 to 1:200,000; (2)

bromine water, freshly made; and (3) ammoiiia,

! 5% solution. Preliminary trials showed that the

! shade of colour produced depended on (1) the qnai-

i

tity of bromine, (2) time of action of bromine before

! addition of ammonia, and (3) deterioration of

colour by standing after reaction is obtained.

QmnHty oj bromine.—In all, eleven dilutions

were treated with increasing amounts of bromine,

i starting with 0’75 and increasing by 0’75 np to ViK

;

atoms per mol. of quinine, ammonia being added

• after similar times of action, the solutions made np

to a total volume of 25 c.c., or 2J inches in the tube,

;
and the colour shade noted, with the following re-

sults ;
—

With quinine solutions 1:1750 or stronger, and

with 6 or more atoms of bromine per mol. of

quinine, before ammonia addition, a yellow prccipi

tate is obtained.

With increase of bromine and addition ol

ammonia the colour proceeds from blue, bine-

green to yellow-green and yellow
;
finally this ycllor

disappears, except in solutions 1:5000 or stronger,

! The strongest colour depth is obtained witl

: 6 atoms of bromine shown consecutively in dilution!

; 1:1750 to 1:1,200,000; at 1:1000 this maximna

j

appears somewhat earlier with 5'25 atoms »

bromine, but the difficulty of comparing colours of

I
precipitates may account for this,

j

The stronger the quinine solution, the ewh®

I does the yellow shade of green appear; at i:10w“

I

1:10,000 it appears before and extends loiigci '

the series after the maximum colour is attained.

Contrary to a published statement’ that no gW"

precipitate is obtained in quinine solutions 0‘

greater dilution than 1:1000, these results show *

1:6000, with 6 atoms of bromine, a decided clo»®'

ness; at 112500, with the same amount of bronan^

a precipitate; at 1:1750 this precipitation beg™*

075 atom, is distinct at 2’25 atoms, and lucrea

up to the addition of 6 atoms of bromine.

During the addition of ammonia, at dilution

1:1000 to 1:6000, a pink coloration

obtained, which appears earlier with incrcas
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attinine
concentration; in every case, when the solu-

tion is alkaline, this coloration changes to green on

standing.

tV'ith increase of bromine, at dilutions of 1:1000

to 1:5000, during addition of ammonia, white

fumes appear, which with increase of quinine

appear earlier in the series; these fumes were
noted with bromine present to the extent of about

0 (B3 g. per 100 c.c. of solution in excess of the

6 atoms per quinine molecule.

Time of action of bromine before addition of
ammonM.—Experiments were now made to find the
influence of definite intervals of time of action of

bromine before addition of ammonia, the intervals

chosen being immediate (five seconds), one minute,

and five minutes, with the following results : With
immediate action, and addition of ammonia till the
solution is alkaline, the beat results are obtained
with stranger solutions, down to 1:40,000, accord-

ing to the amount of .bromine present; with one-
minute action weaker solutions give the best re-

sults; action of bromine for five minutes reduces
tho resultant colour strength, but in the weaker
solutions (1:40,000 downwards) this is still of
deeper shade than with the corresponding dilutions
with immediate action.

Colour-strength deterioration.—Trials made for
this purpose showed that the green colour fades to
some extent, but not very materially up to five
minutes.

The following conclusions are drawn from the
above results

: (1) Excess of bromine and its pro-
longed action are detrimental to the production of
the thalleioquin reaction, 6 atoms of this halogen for
one minute being ample for strongest colour depth;
(2) with quinine solution 1 : 1000 to 1 : 20,000 the reac-
tion commences in presence of 0'75, at 1:40,000 to
1:80,000 in presence of T5 to 2'25, at 1:120,000 in
presence of 8, and at 1:200,000 in presence of
6 atoms of bromine per mol. of quinine; (3) as a
qualitative reaction, by making a few preliminary
triajs it can be made very sensitive, the limit being
1:250,000 in a depth of liquid 21 inches (of course,
the greater the depth the greater will be its sensi-
bility); for quantitative work, with so many
variables, no credence of even approximate
accuracy can be assigned to the reaction, except
under very strict conditions and in very dilute
solutions, as shown.

Bromine absorption in aqueous solution .

—

Attempts were made to determine the bromine ab.
of quinine in aqueous solution for 5, 10,

and 20 minutes’ action with 2-5, 5, and ll'o atoms

f-innn™'"? quinine, using quinine at
i.tUUO and bromine water at one-tenth saturation,

bromine being titrated witli thio-
ptiate after addition of potassium iodide. The

esu s obtained showed that although four atoms
appears to be the maximum quantity

anv
constant for five minutes, yet

is only loosely held and
PPcars to be slowly given up again.

(Andre. Brandes, etc.) did

bv va,-5
‘n their product

; Commanducci,*

twn 1
® time of action of chlorine, obtained

a
products even in alkaline solution

—

brominn
variance with the present author’s

tractin,.
results. Comstock and Koenigs,’ by ex-

gninine dibromide with water and
aav thaiif-

.of ammonia, did not obtain

aynski a
reaction. Bnraezewski and Daiur-

vith viol”"
treating their quinine pentabromide

Aranion?a*To thi
filtering and adding

Pf^cinifaf
^ nitrate, obtained a white Hoceiilent

®ai>tainoa\*** . became emerald-green and

^ablv “tate that it is pro-

tl'alleinci-
* substance formed in tho

'"t o reaction. Christensen,' by progressive

hydroxKhloride an’d dichl’
quinine

group is satur^tii lH "“^1
reaction when chlorine fn^mf d® k'®

thalleioquin

agent, asubstan4VA+kn+ oxidising

ammonia; (3)

“
base, 5-diiWorn-fi k»i

^
1

an unstable

whiJh libera hydroxyehloride,

iodide for theone actfTlf P°tassium
foro probably IS

"""" tliere-

the quinZe imcleu wdh
-CO.CCl.- in

into the group _C(6h) cef

-SsfpSr

As far as is known, then, the action of chlorine orbromine on quinine in dilute aqueous acid^d "olu-on IS similar, and the products bevond thft Hihalogen stage, that can formed diming or can^ic nee to the thalleioquin reaction, are numerous

0 atoZ of i*’i
inclusion, in 1909, that0 atoms of halogen are required for the full

tZiril"
9®afirmed by the later results of Chris-

brnm iT ^1*® ^’'.P^ain why, in the results of thebromine a^rption in aqueous solution, apparently
as a maximum are ab-

sorbed, whilst actually six atoms take part in the
reaction the two atoms of iodine set free being de-
termined as unabsorbed bromine. It follows, then,
that quinine may be determined from its bromine
absorption for five minutes in the manner stated:
1 c.c. N/10 Br=0'0081 g. quinine.

It IS possible and probable that the progressive
halogen action runs concurrently to some extent;
that i.s to say, part of the halogen is preferably usedm further conversion of the intermediate products
than in full conversion of quinine into intermediate
products

;
this would explain why the thalleioquin

reaction is obtained, though not to the full extent,
by the action of much less than six atoms of
bromine per mol. of quinine. Christensen’s state-
ment that the intermediate product, 5-chloro-6-
hydrqx.vcinclioninc hydroxyehloride, gives the
reaction by treatment with an oxidising agent a
substance that combines with chlorine, and
ammonia, may explain the mechanism of the delay
in the final green lokiiir production by Vogel’s
reaction (18.50) and also by Battandier’s reaction
(1904), since we have the three essentials, time, only
being necessary; to some extent this also applies to
Kietzinsky's reaction (18-54), though in this ease a
further change probably occurs. During the early
stage of this investigation the use of a solvent,

such as amyl alcohol, for the green product sug-
gested itself, but from the above results it was not
thought to be of any value.

' Flucliiger. 1S73; Vulpius, VifaJI. 1888; Hyde, 18&7. etc.
* AUt'u, "Comm. Orjr. Anal..'* 2nd ed.

;
vol. 3. pt. 2, pp. 401*402.

* Lfijrer, J. Pharm. Chim., 1904, 281.
* Merck. Ann. Rep.. 1008, 275.
* La Wall, Araer. J. Pharm., 1912, 484.
* Commanduccl, Gliem. Zentr., 1910, 1885.
( Ror 15^0
* Km! Akad. WLa.’ Krakau. 1909, 333.
* Bcr. Deuts. Pharm. Ges.. 1915, 250 ; 1916, 247.

Disccssion.

The Author, replying to a question, said that it

was not practicable to estimate the colour deptlis

by the absorption spectra or by the colorimeter,

owing to the rapid changes of colour of the solutions

and the large number of experiments being carried

out at the same time.
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Yorkshire Section.

3Ieeting*held at the Queen's Hotel, Jan. 17, 1921.

DK. L. l. LLOYD IN THE CH.\IE.

NOTE ON AN APPARATUS FOR SODIUM
PEROXIDE FUSIONS.

BY H. J. HODSMAN, M.B.E., M.SO., P.I.C.

The method of fusion with sodium peroxide for

converting insoluble combustible matter into a

form suitable for ordinary analytical operations is

finding many applications, viz., in the determina-

tion of sulphur, chlorine, and phosphorus. The
forms of apparatus described hitherto have not

heen free from objection and even risk in handling,

especially to the novice, for the reaction is mildly

explosive. In some methods the risk is increased

by immersing the apparatus more or tes com-

pletely in water. Screwed threads are liable to

seize, making the apparatus difficult to open. The
trouble is accentuated if any of the melt solidifies

in the threads. Firing hy means of heated wires

or pellets is erratic, especially to the inexperienced.

high results had been obtained in a number of ca»
which he attributed to the possible presence of fr

*’

sodium in the peroxide.

Mr. D. McCandlibk asked if the peroxide fusj„-
method could be used for the determination

f

arsenic in fuels, and also whether the author pre
scribed any special degree of fineness for the nr,,,

dered fuel.
_

'

The Authok, in reply, said that he had not come
across any sodium peroxide which contained

free
sodium, and he suggested that Mr. Mackey’s

higlj

results might have been due to leakage of

into the crucible. The peroxide fusion method mas
especially useful for the estimation of sulphur in

coal, but there was no apparent objection to usiun

it for arsenic determinations. He had used it for

the estimation of phosphorus in coke. As regards

the fineness of the coal powder no special precau-

tions were needed if the powder and peroxide mere

weU mixed. The fact that the whole apparatus was
directly heated in a Bunsen burner made it o,.

necessary to have such an intimate and homo,

gencous mixture as was required in a sodium

peroxide calorimeter. In the author’s experience

the peroxide calorimeters of Parr gave fairly satis,

factory results for the ordinary grades of coal,

The apparatus described below has been_ designed

to avoid these shortcomings. The reaction vessel

consists of a thin-walled cartridge of steel tube

with a well-fitting cap, having so small a surface

of contact that a joint cemented by solidified melt

can readily be broken or freed by solution in water.

This cartridge is enclosed in an outer cylinder, xhe

lid of which is held in place by a bayonet catch

which, when drawn up, holds the cap of the inner

tube in place. The cartridge is charged and placed

in the outer case, the lid is fitted on, and the

apparatus is supported inclined in a clamp and

heated at the base for a few minutes over a Bunsen

flame until firing has occurred. Alternatively, the

apparatus may be placed in 3 muffle. After cool-

ing, the lid is removed, the cartridge withdrawn,

its contents are extracted with water, and the

analysis can be proceeded with by the methods in

vogue for the determination in question. The

outer tube and cover are extended at ^th ends

and bored for the insertion of a rod which facili-

tates opening. This is unnecessary when the app^
ratus M properly used. The apparatus can be

opened while not if desired.

' Fuel Department, Ijeeds University.

Dischbbion,

Mr. W. McD. Mackey said that when using

sodium peroxide in,,niRoland Wild calorimeter very

Communication.

THE HYDROLYTIC ALKALINITY OF PVEE
AND COMMERCIAL SOAPS.

(See J., Feh. 28, 1921, 27-29 t.)

Mr. R. G. Sabaiya writes as follows ; —On p. 29 1
,

under “ Sodium carbonate,” it is said ;
—

“ Sinimoni

states that ‘ sodium carbonate has an irritutiiig

effect . . . and must only he present to a rery

small extent in a toilet soap, usually not exceeding

O'15%.’ The experiment gave a concentration of

hydroxyl ion in 0'15% sodium carbonate soiiifion at

25°, amounting to O'OOlO N. . . . Thus a niaximnm

alkalinity recognised as permissible is about O'OOl—

0'002]V OH' . .
.” Now, Simmons refers to 01551

of sodium carlxinate on the soap. The determini-

tion of the hydroxyl concentration in the above ex-

periment was made on a 0'15% solution of sodium

carbonate. Hence it seems scarcely justifiable to

conclude from this experiment that ” a maximum

alkalinity recognised as permissible is O'OOl—

0'002.Y OH'.” It would be interesting in this con-

nexion to find the OH' concentration in aqueous

solution of a pure soap containing O' 15', (on the

soap) of sodium carbonate.”

Mr. T. R. Bolam writes in reply :—"Wc arc in-

debted to Mr. Saraiya for having pointed out the

obvious slip in the short final paragraph dealing

with sodium carbonate, which fortunately' le*™

the experimental data and the paper itself other-

wise unaffected. 0'15% sodium carbonate in a sonP

in the usual technical units amounts to aboiit 1

of excess of alkali in the form of carbonate

press^ in chemical equivalents. The data s

that sodium carbonate taken alone is much m

hydrolysed than an equivalent quantity ot c
_

Previous data show that in N / 20 or ^ I

palmitate solutions the alkalinity is O'OOH to t)

^

A OH', and that when to these solutions tne
-

added 1 or 2% (in equivalents) of sodium ''.™™

the concentration of hydroxyl ion is mureas i

about half the normality of the excess ot

added. This would indicate that addition
jj

these small quantities of sodium
soli'

increase the hydroxyl concentration of 1 ,,
so"!

tions by an appreciable fraction.”
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DB. O. 8. JBKDAN IM THE CHAIE.

INVESTIGATIONS ON THE RANCIDITY OF
butter and margarine fats.

BY W. y. 8TOEOE, B.8C., A.I.C.

Of all the problems which those concerned with

the manufacture of fatty foods have to face the

question of the occurrence of rancidity, either in

the raw materials or the finished article, is probably

the most acute. During the warm summer months

in particular the manufacturer is constantly

haunted by the possibility of his goods going wrong

within a short time, in spite of meticulous care

during manufacture, and each year an astonishingly

large quantity of unsaleable goods finds its way
eventually to the soapmaker. It is, therefore, of

paramount importance that this problem should be

carefully studied, and a thorough insight gained

into the conditions causing and favouring the

occurrence of rancidity.

A considerable amount of work has already been

done and published on this subject, but even yet

the nature of the chemical changes covered by the

term rancidity is but little understood, and on

many points there is still considerable diversity of

opinion.

The rancidity of pure tats is now generally under-

stood to be due to a product of hydrolysis and
oiidation, and it is usually characterised by the

loss of the natural sweetness and Savour of the fat,

the formation of compounds of unpleasant odour
ond taste and a development of acidity in the fat.

However, the acidity of a fat is in no way a
measure of its rancidity or non-rancidity, for it is

possible to have examples of fats showing extremely

low acidity and yet being very rancid, whereas other

cases may occur in which the fats show a much
higher free fatty acid content and yet are perfectly

sweet and non-rancid.
In commercial oils and fats the chief causes

influencing rancidity seem to be the action of

moisture, air, and light, assisted by traces of

lipolytic enzymes which may be present in the oils.

Generally speaking vegetable oils and fats are free

from these enzymes owing to the comparatively
High temperature to which the oil is subjected
during refining. It is a fact, though, that under
certain conditions lipolytic enzymes can withstand
a considerably higher temperature than tho usual
thermal destruction point of enzymes without being
destroyed.

Animal fats, on the other hand, being rendered
at a low temperature, contain traces of enzymes
derived from the tissues of the animal. The
presence of enzymes will largely depend on the care
^™n to ensure separation of tissue.

first stage in the development of rancidity is

Hydrolysis, which, however, may be very slight and
scarcely capable of detection by chemical means;
then oxidation and a multitude of other reactions
tHse place. Some observers state that the oxidation
M the glycerol set free in the initial hydrolysis is

“S ^tual cause of the rancid taste.
It has been thought that micro-organisms are the

cause of rancidity, but in pure fats this is not tho
CHse, for organisms introduced into the fat quickly
'H. In butter and margarine the case is different,

® HHere jg adequate nidus for the development
toe organism. Ritsert* found that pure lard was

' Inaug, Dissert.. BerUa, 18W).

***
j

rancid by bacteria, aerobic or anaerobic,MU this result has Seen confirmed by other workers,
uuclaux showed that micro-organisms play no
part 111 the production of rancidity, for the fats
TOing insoiuWe in water cannot afford nutriment
to tne cells. The present author’s experiments have
confirmed this view, though it would appear that
a siignt hydrolysis does occur in the case of the fat-
splitting organisms.
A culture was taken from a sample of rancid

margarine showing a free fatty acid content of
i!«A, and the principal organisms present plated
out and obtained in the pure culture state.
Samples of pure fats were procured and inoculated
with the pure cultures. In these experiments the
organisms used were a mould, Penieiltium glavcum,
and a bacillus

,
S. fluor. non-liq. After a week the

tree fatty acid was determined in a portion of the
inoculated fats, the remainder being replaced in
the inouhator . After a second week the acidity was
again determined.

Table 1.

Inoculated with PeniciUium glaucum.

Oil or fat. Free fatty

acid.

After

1 week.
After

2 weeks.

(a) Coronut

0/

0078

O'

0085
%

0-08.5

(6) Palm kernel 0-0T8 0085 0-085
(c) Lard 0-20 0’22 0-23
(d) Oleo 0-26 0-26 0-26

(e) Prero. jus OIC 0-10 0-19

(/) Groundnut .

.

0*28 0-28 0’29

(j7) Soya bean .

.

01& 019 0-19

Control J—Coconut
,

0-078 o-ors 0’078

Control 2—Olco
i

0&4 0-34 0'36

The free fatty atid is expressed in terms of oleic acid,

la all cases the odour and taste were iiiiinipaired.

Table 1 shows the free fatty acid determinations

on tho fats inoculated with Fenicillium and two
uiiinoctilated controls. The figures for the fats

inoculated with B. jluor. non-liq. are similar. The
results show a slight increase in acidity, whereas

there is no appreciable increase in the control

samples. As far as taste and odour wero concerned

the fats had apparently not deteriorated in any

way. The fat remaining after the second series of

determinations was emulsified with nutrient media

and placed in the incubator. In each case after a

few days a growth of the mould organism was ob-

tained, showing that the spores of the mould

remained fertile in the oil. This point will be

referred to ag.iiti later.

It appears probable that the vegetative cells live

for a short time in tho fat while the organism uses

up its reserve material. In this period the

oroanism presumably secretes a small quantity of

lipase which is able to cause a slight hydrolysis of

the fat. It is, of course, well known that with

enzyme-secreting organisms the maximum amount

of enzvrae present in the plant is obtained^ when the

plant begins to utilise its reserve material. It is

then that the enzyme is best able to diffuse from

the cells of the plant.
• . ,

Tho rancidity of butter and margarine is almost

whollv caused by the action of micro-organisms,

which find in these substances a suitable medium

for their growth and propagation. To a certain

extent the development is restrained by the use ot

preservatives such as salt and boron epmponn^,

' but at best these are but feeble antiseptics in the

i nuantity usually found or allowed in fiwMtuffs.

' The kinds or forms of rancidity which occur are

several and may be classified into divisions depend-

ing largely on macroscopic appearance, odour, and

taste.

• Ann. Inst. Fasteir. 1887 ;
Comptea riin4., 1»S. 1077.
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(1) The fat having a stale greasy taste and
odour, but not discoloured or visibly affected in any
way. Instances of this type of rancidity are found
principally with pastry margarines, t.e., margarines
of a hard nature containing mostly fata of high
m.p. These are, as often as not, churned with
water only, not milk. This case is comparatively
simple, and is really analogous to the rancidity of

a pure fat, where the rancidity changes are due to
air, light, and moisture, possibly assisted or

accelerated by the action of traces of lipolytic

enzymes present in the fats. The author has

attempted to determine whether or not fats ran-

cidify more quickly than the same fats previously

heated to a temperature sufScient to destroy any
enzyme present. These experiments were, how-
ever, unsatisfactory, and although a good many
figures were obtained it would be unwise to attempt

to draw any conclusions from them. Generally

speaking heated oils increased in free fatty acid

content more rapidly than the unheated oils, so

that enzyme action is altogether out of the question

as far as these experiments go. Of course pastry

margarines which contain, as a rule, a major pro-

portion of premier jus or stearine, require to be

churned at a high temperature approaching the

thermal destruction point of enzymes, and it would

therefore be expected that any enzyme present

would be considerably weakened, if not totally

destroyed. In general the flavour of animal oils

and fats is impaired by heat.

Samples of margarine rancid in the form just

referred to were invariably old and in most cases

had been unduly exposed to air and warmth. The
fat had a stale taste and tallowy odour, but did not

show an abnormal acidity on analysis. The outside

of the margarine was much more affected than the

inside.
.

The “ tallowinesa ” of old butter is another

instance of this form of rancidity, seeing that it is

not caused by biological conditions, but by the

action of air and light.

It seems that this characteristic tallowiness of

rancid fats and rancid butter is an oxidation effect.

Hnnziker and Hosman* suggest that glycoUic acid

is formed from the glycerol produced by the initial

hydrolysis and that the glycollic acid then combines

with fatty acids, so producing the unpleasant

flavoured compounds. The presence of lactose inten-

sifies the oxidation effect since it leads to excess of
i

glycollic acid. Light does not appear to be essential

to the oxidation but has an accelerating effect.

Oxidation is accompanied by a decrease in the

iodine value.

(2) The “perfume” form of rancidity. For
want of a better description this form of rancidity,

ocurring frequently in margarine, may be term^
the “ perfume ” rancidity. A strong distinctive

aromatic odour is produced which is not at all

offensive, but the rancid fat has a vile pungent
taste.

This form of rancidity is most obnoxious, for it

can occur in margarines only a few days old. The
margarine may appear perfectly good and whole-

some and yet have this most objectionable taste and
powerful odour. In more advanced stages of this

rancidity the margarine is often discoloured and
patchy, but it is usually the early stages with which
one baa to deal.

In the investigation of this problem a number of

rancid samples were procured and biological

cultures prepared from each, after which the

principal organisms present were isolated in the

pure culture state. At this point one fact became
evident, namely, that in every ease mould
organisms, principally Penicdlium species, were
present. Another noticeable feature is the fewness
of the lactic acid organisms present on the plates.

Analysis of the fat of the samples showed that i

every case in which this type of rancidity
observed the fat contained a proportion of coccus*
oil, palm kernel oil, or both. This directly

con
firmed manufacturing experience, which always
associated coconut oil with and blamed it for this
trouble.

It was next decided to prepare media containing
pure oils and to inoculate tubes of the special media
with the organisms isolated in the former work
The media were prepared by emulsifying nutrient
lactose, gelatin, and agar with sterilis^ fats, and in
this way media were made up containing respec.
tively coconut, palm kernel, and other common fats
Tubes of these media were inoculated with tho
different organisms previously obtained and in.
enkated at 68° F. Table 2 shows the resnltl

obtained.

Tabus 2.

Incubation: 7 days at 68° F.

!

Organism.
|

1

1

Wild
yeast.

B. ocidt

iaetifS.

Sareinalutea.

giitucutn.

Cofonnt oU
media

No odour No odour
1

Putrid odour.

Decomposi-
tion of nitro-

genous mat*
ter.

Very strong
“ perfume ”

odour,

Palm kernel
oil media

No odoui No odour Do. Strong "per.

fume”
odour,isine
aa C..V.

Media eon-
Ulning oleo

and lard.

rancid
odour.

No odour : Do. Musty odour.

Madia coo*
talning c<^*

ton seed oU

Very
slight

odour
suggest-

ing

Btaleneas

No odour

1

Do. Slight musty

odour.

Media con-
taining ara-

chU oil.

Do. No odour ! Do. Do.

Media con-

Uislng soya
bean oU.

Do. No odour Do. Do.

It will be observed that only the coconut and

palm kernel media produced the “ perfume "
in

question, and that the organism concerned was

PeniciUium. Later on a sample of babassu fat was

examined in the same w'ay, and was found to give

a similar result to coconut and palm kernel. These

results were confirmed by repetition using samples

of oil of various origin. In every case the mould

Penicillium glaucum was able to produce this

“ perfume ” rancidity with coconut and palm

kernel oils. Up to the present Penicillium ghuenie

was the only mould organism experimented with,

seeing it was the principal organism found in the

samples examined. Subsequently, however, other

mould organisms were isolated from rancid butter

and margarine. Pure cultures of these were pre-

pared in the usual way.
Table 3 shows the effect of cultivating the various

common mould organisms on media containing

coconut oil and butter fat. ,

It appears from this table that species m

Penicillium and Aspergillus alone can produce tts

“ perfume " odour, hut that hydrolysis occurs to a

greater or less degree in each case.

The “ perfume ” odour is not produced wi

butter fat.
, . . .t.

It will be noticed that Oidium lactss liguened tn

media. This, of course, only occurs in the case

acid media. ,-,116
In a recent paper on this same subjtot, a-

Jacobsen,* who has worked along similar nn ’

states that the ester odour of rancid “Lj,
appears only under microbio influence, y

• FoUen moroWologlen. De«l V., A#. 8 (Eav.. 1W8).• I. Dairy Set, 1817, 1. 320.
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further that onlj; the following moulds have this
capacity:— turn glaueum, Atpergillut snec
Mucor species, Cmterotporium species Bi^o
dendron spec., Pl^oma spec., amf Cbdosporium
Htyn. Oidmm lactts does not cause rancidity.

Tabm 3.

Incubation; 7 days at 68° F. Coconut nil
/./.p.0-07% buric.

oleic. ^

-jyaoiwuxtY op BUTTEP A>T.^ ,ER and MARSARDTE fats. 77 T

Coconut oil media. (a)

Observations. F.f.a.

Ofdium lactii Cheesy, not un-
pleasant odour,
gelatin liquefied.

Strong “ per-
fume " odour,
gelatin liquefied,

fat discoloured.

%
13-0

J^enicUlium

fflaueum
fl-1 !

JsfersfiUut

fflaueum

Strong “ per-
fume '* odour,
gelatin liquefied.

6-8

Mofrifiit

cinerea.

Musty earthy
odour, gelatin

not liquefied.

4-7
;

Chdotporiura

oidium

No appreciable
odour, gelatin
not liquefied, fat

discoloured
; |

black.
1

20

^Hmniieeda Earthy odour.
'

gelatin notllque-
fled.

0-6

Butter fat media.

Obaervations.
-11
F.f.a?

„ Tauie 4.

Acidity or
alkalinity

of media.

cheesy
. 10-3

odour.

Slight odour of
butyric acid.
aUo somewhat i

mouldy odour. ^

Itaneid odour. .

somewhat
masked by i

smeil of mould.
Odour Very
slight, not dls*
tincrive. I

Slightly stale I

odour, fat much
discoloured.

Stale odour of
rancid butter.

„ 21%
AMO HCI.

5%
AT/lOHCl.

•V/l HCI.

5%
^/lO \aOH

5%
-V/l N’aOH.

i green.
odour; fat dbcoloured

I
°<>‘ lidcefled

I odour; discoloration very

i “Sithf“f*,?
*''' ’“““M

; blow wry
mSI, ' ‘ coloured,

I

Abundant growth; strong perfumR"
;

.eclotiii liquefied
'

F.f.a. aa
lauric

acid.

2-a

4-2

3-2

W0«w "p^pearCt^^L"?? ^*^7

even i„ p'^r'e::^ of 5 ^of /nt?/ "
a Similar Quantitv ftf nlVaii'+i^ ^

ot

to a small exten/ hut I i

is produced

hydrolysis of the ’fat takes
“ ““^‘derable

very mafe""' “"“e.
the organic and fnr‘^h““ <>f

in summer that the problm Ttho McuTr'l^i^this rancidity is accentuated In w“dW the

snS„fto%K"‘ are 'usnat

organt^s present
" of the

ferm“ef'“
“f S^^ne showing this “ perfume ”

form of rancidity are invariably more rancid at

nside"1:‘^®nerV”t,“'^
As^ften as not the

SJ,! j
perfectly sweet and fresh. In moroadvanc^ stages the rancidity does penetrate riahtdown through the bulk, but invarirtdy it wi^be

outside IS the more decomposed,

mneh
scid coutent IS always found to bemuch higher at the outside. The “ perfume ’’

rancidity is always accompanied by fat splitting to
a greater or less degree. This is, of course, to be
expected seeing that both Penicillium and Aspet-

Fatty icid ojpreaned as (o) IautIc acid, (t) oleic acid.

_

Jacobsen does not state the precise organism used
ill his experiments. Certainly Botrytis cinerea

; F"® outside thai
llamspOTwm oujium, and Mucor mucedo did not

i

inside i.s perfet
produce the “ perfume ” form of rancidity. ' advanced stages th'e raucidit;ioes‘ oenetrn^eExperiments were next undertaken to attempt to

’ 'fe'V" through the hulk bn/;L„.i?ki„

Influence of the composilwn of the media.

cmlwfi!'!®"
P'^epared, sterilised and

Nutrient broth—peptone, flesh, lactose, (hi
do., no sugar, (c) Nutrient gelatin, no flesh

fa7t r**--.
“e<i by pure

Sfa“wo W Casein. Portions of thesemedia were inoculated with the pure cultures
incubated for a week at

not“d/n observations were

Xrtd^er:^’-'”''

Pemr.vL^®''^
instance the growth of .species of

coconut n
°^j^’P^^0dlus upon media containing

f™e”
f„rm‘’of”ancYd'ity.‘”‘'

sosEDUhle “’1® be be the more

tions^as far
f^^^sbout the whole series of observa-

tiioYwonnt
ascertained, the odour from

iiernel thonS,**^!?
"1^° stronger than from the palm

b “ough identical in character.

iforthv
of eugar in the media is note-

stance^isnotY.^^'^j-Y ““S.®'" bb® odoriferous sub-

141 M
^ priSuced.

soared wW did not readily germinate in the
f® its nitroffP^ nJ* “"I"*? ®°™o measure
there was a tirnU*

with the casein media
vanciditv in tUa

® mould growth and corresponding

Purth
“

ascertainY]Y^^’®}®“t8 were next undertaken to
media. Tahio a ®i.*

acidity or alkalinity of the
dad the resnlto .l’’®

relative quantities used
Of the experiments.

Thin layer of raucid fat showing disintegrated mycelium of

tbe mould o^aDism. ( x 5U. unstained.)

Fig. 1.

gillus are lipase-secreting organiame. Microscopical

examination of the rancid margarine often reveals

the presence of mycelia which penetrate through
the fat (see Fig. 1).

a2
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The mycelia are often much disintegrated and m
samples but slightly rancid their presence is some-
times extremely dimcnlt to detect. The amonnt of

the compounds produced giving the strong perfume
is exceedingly small. Steam distillation of 200 g.
of a rancid margarine only yielded less than O'! c.c.

of the odoriferous substances.
The question as to the mechanism of the action

of this form of rancidity now arises. Apparently
air assists the action if not necessary to it. Does
lipase so act on coconut and palm Kernel oils to
produce the effect in question; or is the lipase of

the PenictUmm and Aspergillus organisms pecoliar
to itself ; or is another independent enzyme respon-
sible for the acceleration of the change? When
coconut or palm kernel oil rancidifies £rou^ the
usual agency of air, light and moisture the “ per-

fume ” is not produced; there is produced, on the
other hand, the usual stale greasy taste and odour
common to rancid fata. Clearly then an additional
factor enters into consideration.

In the first instance a solution containing lipase

of vegetable origin was prepared from castor oil

seeds. Germinating seeds were ground up in a
mortar with a 5% sodium chloride solution con-
taining 0'2% potassium cyanide, the whole being
allowed to stand after the operation for 24 hours.
The filtered solution was then ready for the experi-
ments. Portions of coconut and palm kernel oil

were mixed with the enzyme solution, four drops
of carbon tetrachloride added, and the test mixtures
kept for given periods of time at a temperature of
68° F. In a series of experiments the time, concen-
tration and proportion of enzyme liquid were
varied. In all eases hydrolysis of the fat took place

to a OTeater or less extent, sometimes considerable,

but there was no production of aroma or “ per-

fume ” whatsoever, showing that the lipase alone

as prepared from castor seed is incapable of pro-

ducing the effect in question.
Attempts were next made to prepare the enzyme

or enzymes of the mould PentctUium glaucum.
Several methods were tried without success, but
the following method proved fairly satisfactory. A
wide vessel was filled to a depth of about } in. with
a medium made by emulsifying coconut oil with a
gelatin lactose medium. This was liberally sown with
spores of the organism and placed in the incubator.

After several days a luxurious growth of the mould
completely covered the surface of the medium. The
latter was then gently warmed to melt it completely
and enable the mould plant to be lifted bodily out
of the liquid. It was then transferred to a vessel

containing distilled water, which was replaced in

the incubator. A small amount of the original

medium adhered to the plant and was more or less

dissolved by the water, forming a substratum for

the organism of very low nutritive value. After
several days the plant was removed from its watery
bed and the liquid filtered several times through
cotton wool until free from cellular elements as

determined by microscopical examination and
incubation teste. Addition of strong alcohol to the
solution produced a slight opalescence. Tested with
tincture of gnaiacum and hydrogen peroxide, a
positive reaction was obtained, but the boiled solu-

tion failed to give the reaction.

The liquid containing the enzymes was next
mixed with sterilised coconut oil in varying quan-
tities with the addition of four drops of carbon
tetrachloride, and the teste set aside in the incu-
bator at a temperature of 68° F. A control was
also prepared, in which the enzyme liquid had
previously been boiled. After a week it was found
that the “ perfume ” odour had been produced and
that the fat tasted very rancid, but the control was
still sweet to taste, and there was no suggestion of

the “ perfume ” odour. A similar series of tests

with the further addition of lactose was made, the
results of which confirmed the former. If anything

the “ perfume ” odour was stronger in the W
experiments. A similar teat with the addition of
lactose was made with the castor oil seed linaso
solution, but there was no formation of the “

nor
fume ” rancidity. Table 6 shows the result
obtained, using 10 g. of coconut oil in each case

”

Table 5.

lipase solo.

tiam
castor dU
seeds.

Lipase soln.

from

gtaueum.
Lactose. Observation.

Free

fattv

arid 13
' lauric

1
acid.

1

10 C.C. Nil
]
No formation of

20 c.c. — PieseDt 1 odoriferous sub-
80 c.c. 1 Nil 1- stances ; the fat

100 C.C. — NU i tastes slightly

} stale and ** off/’
i

5-68

20 c.c.

Boiled.
1

NU No odour, taste

still sveet and
fresh.

i

0.12

«
1

10 C.C. KU iV' P 8 1 1 u m e 1-29—
i1

20c.c. Nil 1 odour produced;
'

2-00— 10 C.C. Present
|

1

strong rancid I M2— 20 C.C. Present
|
) taste. ! 2*33

20 c.c.

BoUed.
Present No odour; taste :

still quite sweet
and fresh.

0-16

It will be observed that the extent of the

hydrolysis brought about by the enzyme is roughly

proportional to the quantity of enzyme liquid used.

These results appear to indicate that the “ per-

fume ” form of rancidity of the coconut group of

oils is brought about by an enzyme secreted by

certain of the mould organisms acting probably in

conjunction with the lipase secreted by the same

organism. Up to the present I have not succeeded

in preparing this enzyme apart from lipase, nor

yet obtained much reliable information concerning

its action. It seems, however, to provide a subject

for an interesting piece of biological research.

Jacobsen in bis paper, already referred to, calls the

“ perfume ” produced an “ ester odour,’’ and

appears to regard it as due to esters of some of

the volatile acids. In this he seems to have been

mistaken, for although there may be traces of esters

present in the substances produced, undoubtedly

the greater part is a ketone or mixture of ketones.

About 75% is methyl nonyl ketone, and this is

accompanied by methyl heptyl and methyl undecyl

ketones. By steam distilling a culture of Penicii-

ftuin grown on a medium containing coconut oil

a small quantity of these odoriferous substances

was obtained in a comparatively pure state. The

distillate gave a strongly positive reaction for

ketones, but was negative to tests for aldehydes.

3. Sanoulity where there is o marked discolora-

tion of the butter or margarine.

As already indicated, fate in the advanced st^es

of perfume rancidity often show discoloration. The

yellow colour of the fat loses its natural brightness

and sometimes the tat tends to lose its colour. Some-

times darker coloured patches are formed. Sow

time ago dimethylaminoazobenzene was largely used

to colour margarine, but of late it has been more or

less superseded owing to the action of rancidifjmg

fat upon it. The dye invariably tended to change

its shade to a pinkish hue as the formation of tree

acidity proceeded.

The discoloration of the rancid marganns may

lake the form of black irregular patches, oi“

patches, or large spreading pink to red areas doKc

over the bulk of the margarine (this must not o

confused with the dye effect already mention® t

Sometimes one form predominates, someti

another, or they may occur together in the sa

aE these effects ore caused by the ^
micro-organisms. In some esses the (^snisms
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moulds, in others, bacteria or yeasts. By making
cultures from the rancid samples showing these
effects the responsible organisms were isolated and
studied for identification.

The black patches as a rule do not extend to any
depth; they are merely surface colonies of the
organism. In such cases the rancidity is localised

only the surface layer being affected. The appear-
ance of the fat IS repulsixe, but the taste is only
slightly affected and no odour is produced. The
organism causing this trouble is a species of Clados-
porium, and by smearing the surface of butter or
margarine with a culture of the organism the dis-
coloration could be closely imitated. Examination
of discoloured portions of the fat under the micro-
scope shows the mycelium of the organism fsee

Fig. 2).

Discoloured (black) portion o( margarine from surface showine
Oi cellum of Ctadarporium. ( X 400. unstained.)

Fig. 2.

Blue-green patches are caused by PeniciUium
gUiucum or like species. Here tho rancidity is not
so localised for the mycelium of the plant seems to
Oe able to penetrate right down into the fat. Con-
smerable hydrolysis takes place and the effect on
the CMonut group of fats has already been discussed,
fn absence of these fats usually a mouldy taste and
Odour predominate. Examination of the fat shows

e mycmium of the organism—often very disinteg-
fo the disintegration it is usually

possible to identify the organism at this stage.
** sufficient to place a very small

out 0
*^

t
of the fat on a microscope elide and press

I lu
® oxiver slip and then examine with a

tatioiH *
advanced stages of the

it may be necessary, however, to use a
**** fatty matter and to dissolve

bo mol, t
* solvent. The residue can then

A
if desired, and examined,

film,; o ^ j
* species and other common moulds and

thoS
foduce grey to blue-black discolorations, but

or ^ occur so frequently in butter

host common
^*"'siMiun» species are by far the

^Woloration is caused by one or two

as bv rv.pt
.

^ously of the cfaromogeoic class as well

organiamo yeasts. At least three different

and M »
nature, B. prodigiosus, S. rosea,

courso of tu***?’ isolated and identified in the
k-j .

.this investimitirm These are able to cause

speciailv** *^0 fat to a considerable degree, but no
fiiere la J'** j®" deterioration in flavour occurs,w no odour produced.
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he found in randd^butter
organisms to

tkese, if not all are^abl/t^ I, f
greater or less degree In

’'’'^''olyse the fat to a
tion in flavour of the fnf

*

‘’f®?
*^® lieteriora-

taste is but sLhtiv U ® ‘lie

organisms were isolated v ?^® following
of the work:—B tfuorp- t^'^onscens hq, and non-lig., B.proteus sneeies U p„ 7; n “u,- ““u non-ltq., u,
tatum, iU, luieus k Ivien

’ ^oct. punc-
bcsides a considerable
cocci and sarcina species of micro-
tifled. .SVirdnrureaw^f iden-
In general the SnKm/‘C‘^ °®®®s'0“S-

class of bacteria.
® ^ i**® saprophyte

i ™argarine”y*tWe ’"‘i'ior and
on the fatrbrcc^fSG^

soured rrenni P, ^®ffsr than butter prepared from
I

oured cream, other conditions being equal.

' tise aftf '“possible to dogma-
' hv +i,n

chemical changes producedby the organisms cither in respect to fat or to

^ rancShv^OTi^dn
’“Pbss'blo to catalogue

r,anciaity.prod icing organisms, and in many cases

t^
description, it is very difficult

;

to identifj organisms found.
^

^ nnMdn-'''^7*‘'’
^ ““P'® ‘aoo'd margarine,

of tho P "ir'"’
aaamined, from which moulds

^ f loin
aPooms were i.solated as well asa large fission fungus so tar unidentified.

In butter yeast organisms are often found. The

eJiTio”'
'"tfreeting and possibly

capable of being developed to a usefiil end.A sm.all amount of fat splitting proceeds, and
a medium containing coconut oil increased
in acidity from O'l" to 0-8% in a month

^

nhen inoculated with th« organism. A slight,
i rather pleasant fruity odour is produced alike
in most neutral fats. It seems also that certain
acia-rosisting yeasts hare the property of asso-
ciating themselves with the lactic acid organisms,
whereby the life of the latter is prolonged. This
appears to have considerable hearing on the flavour-
keeping properties of butter and margarine, and
samples prepared using mixed cultures under
appropriate conditions remained sweet, fresh, and
of good flavour for several months, although kept
under usually unfavourable conditions.

These investigations have demonstrated the vital
necessity of preventing the contamination and in-
vasion of butter and margarine by undesirable
rancidifying organisms. A thorough examination
into the possible sources of contamination during
manufacture was carried out, and in the course of
this work some very interesting facts were revealed.

1. Contamination from air, utensils, machinery,
etc.—This is very important, but it can be reduced
to a negligible quantity by thorough cleanliness in
manufacturing processes and by sterilising and dis-

infecting the air in the factory, all utensils, etc.

2, Saw materiah.—This is perhaps the most
serious question of all. Hitherto raw materials

have been judged as regards quality on taste,

odour, and chemical analysis. As a result of an
exhaustive bacteriological investigation it was
found that the usual tests are of little value if the

oils are not sterile to begin with, owing to the
germination of the spores once the material is

manufactured and mixed with nitrogenous matter.

In addition to the usual tests, therefore, a bacterio-
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logical examination of the raw materiala used in
margarine manufacture ia strongly advocated.
During the past two years several hundred samples
of commercial oils and fats have been submitted to
a bacteriological examination. Of these less than
5% proved to be sterile, some 10—20% contained
not more than 6 spores per c.c., but the majority
simply teemed with spores of mould, mucor, and
other spore-forming organisms. Invariably liquid
oils were worst in this respect, and so far not a
single perfectly sterile sample has been found.
Hardened fats proved to be sterile, or practically

so
;
coconut and pidm kernel oils were usually fairly

sterile, that is to say contained less than 10 spores
per c.c., but nevertheless some very bad samples of
these oils were encountered.

Animal fats are fairly sterile, but many samples
were found to contain bacteria spores rather than
mould spores. The vegetable oiU usually contain
mould, mucor, and fungi rather than bacteria
spores.

The following organisms were found to occur most
frequently in the oils and fats ;

—PenicHlium
species, Aspergillus species, Cladosporium species,

Botrytis einerea, Mueor species, and a few common
sporulating bacteria.

The most satisfactory method of making a
bacteriological test on oils and fats was found to
be as follows :—Portions of 1 c.c. and 2 c.c. of the
oil or just melted fat are withdrawn from the sample
by means of sterilised pipettes and run into tubes
of nutrient sugar gelatin, the latter being melted.
The mouth of the tube having been “ flamed,” a
sterilised stopper is quickly inserted and the mix-
ture of oil and m^ium violently shaken to produce
an emujsion. This is finally poured out into a cold
Petri dish, when it will be found that the emulsion
sets before any separation of oil or fat occurs. The
Petri dishes are tnen placed in the incubator at a
suitable temperature and examined after two or
three days, when a count of the colonies present
may be taken.

The question of the origin of the mould spores in
the oils and fats naturally arises. It would be
expected, naturally, that any spores pre-existing in
the crude oil would be destroyed during the
deodorising process in which high temperatures are
employed. It was thought desirable actually to
investigate and check this point, seeing that auto-
clave conditions do not obtain during deodorising,
but rather a vacuum is employed. In carrying out
this work the author was indebted to several well-
known firms of oil refiners who allowed him to visit

their works and draw samples at various stages of
the refining and deodorising processes, and in par-
ticular to one firm who took an active part in the
work. The samples so drawn were tested as
described. The investigation yielded some remark-
able results, which, briefly, were as follows :

—
() Mould spores existing in the oil prior to

deodorising are not invariably destroyed during the
process even at a temperature as high as 150°

—

170° C., the temperature being maintained for
several hours. Many spores are destroyed, however,
the count being invariably much less after
deodorising than before.

() Mould spores can remain in a fertile condi-
tion in oils for a very long time, only awaiting
favourable conditions for development ana
propagation.

(c) Where filtration is carried out after deodoris-
ing, the oil is liable to infection from air and from
the filter cloths.

(d) The quality of the seeds or nuts or crude oil

has a good deal to do with the relative sterility of
the finished oil. With carefully picked seeds or nuts
the oil, even before dtldorising, is very free from

spores BO that the deodorised oil has a better chan
of being sterile, or approximately so, than in^ fluent case where the seeds or crude oil aro'^f
inferior quality. Undoubtedly the quality of thMeds and nuts largely governs the number of snow!
in the finished oil.

^

(e) The use of wooden barrels or containers
much to bo deprecated. It is practically impossible
to sterilise the wood, and there is always danecr
of mould development on the wood if it s1ioq|j
become damp and have access to air. Further the
canvas which is put on the bungs of the barrels
teems with mould spores (see Fig. 3).

Canvas from bongs of barrels embedded In nutrient solution

after germination of spores, (tfatural size.),

Fio. 3.

With regard to (a) it is difficult to explain the

undue resistance of the mould spores to such great

beat, and no reference or mention of such a high

temperature could be found in the literature. It is

to be noted, however, that the oil is heated under

dry conditions and under reduced pressure, both

factors being usually additive so far as resistance

of the spores to heat is concerned.

3. Leaving now the question of sterility of oils

and fats and the containers, there remain to he

considered the parchment paper and wrappers used

for the finished margarine or butter. Many tests

were made on all kinds and makes of paper, and in

not a single instance was the paper found to be

sterile, usually much the opposite. Mould spores,

chiefly Penicillium and Cladosporium species, and

various bacteria organisms abound. Figs. 4 and o

show two tests made on different grades of ppor-

When such paper is used on margarine or butter

the necessary dampness and nidus for the propaga-

tion of the organism is at once supplied. It is then

only a question of time before dark green or blacs

spots (colonies) make their appearance, ruining the

butter or margarine as a saleable article.

Throughout the work, lasting nearly two yeaf®!

the utmost precautions were t«en to ensure frta-

dom from contamination, either in drawing tne

samples or in making the tests; in many a

sterile chamber was used when the sample requ'f"

to be opened, even momentarily. One
point resnlting from these investigations has is

to be omitted for commercial reasons, viz., the qo
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tion of MtuiJIy preparing a perfectly sterile oil
without injuring its flavour or neutrality in any
way.

Nothing but the utmost care and bactcrioloeiral
cleanliness and sterile materials can help the mar-
garine makers to put out a good, regular, butter-
like product, which will keep its clean taste for a

fets, Particukriy tSiee of
naturally occurrini

“ ''aiuable soured or,but as yet unidentifi^' ‘nJispensable
called fat-soluble A w’vitaS “

of regSrorl^"
a'fe nfa r *11gin are practically devoid of this

Parchment wrapping. la nutrient solution, showing eolonles grown Iron, the monld spores existing In the paper I X I
’

fllo. 4.

reasonable time. There is no doubt that failure to
realise theM conditions is largely responsible, not
only for the tendency to rancidify, but for the
variations in quality of butter and margarine with
which we are so familiar.

Laboratory,

The Craigmillar Creamery Co., Ltd.,
Craigmillar.

London Section.

Meeting held at Burlington House on March 7, 1921.

MB. reilAN 1. BAKEB IN THE CHAIR.

the NUTRITIVl'ALUE OF LAED AND LARD SUBSTITUTES
nr J. C. DEHMMOND, D.SC., F.I.C.

recently the food value o

the r.al„ fi
r®gBr<ied almost entirely fron

esDorim^ f
^tBRi^point, and accordingly most of th,

what nn
’TBS devoted to determinim

b**® botal calorific value of eaei

of the
Bbsorbed by the digestive systen

vitami^*'?®^’®®, 9''8BB‘n™. The discovery of thi

differentios^
Hop^ns in 1912, and the subsequeni

8ubstanL*‘?1i!’'^
*®b®'‘ .workers of three individuaSUhsafan e y wviAWis ui wiree luuivjuua

fyndam^+ ^ however, led to a ver

of fats in the d'^
conceptions of the rol

f^taiiceg employ the terra “ \1UniIn8 *’ for these su
Pnnk. sIbcb ?k?i rather than '• vltaraiacs " proposi

syitflfw Implies, according to the Chemic
nature pomenclature, that the sobstances are oJ

therefore be <>u»m 4 evidence that thfa Is so and they shou
ai subetances of unknown constituti<

• smehem. J., 1920. 14. 6M).

valuable wniponent, whereas the majority of animal
;

oils and fats show its presence. (Earlier literature

C
Hajliburton and Drummond, J. Physiol.,

I

1917, Sly 23o.)

As a result of improvements in the technique for

;

conducting tests for the presence of the vitamin A,
: this view has been somewhat modified in a recent
: paper (Drummond and Coward, Bichem. J., 1920,
H, 668), where it is shown that there is no hard and
fast line between the vegetable and animal oils and
fats when they are regarded from the standpoint of
vitamin content, and that there are many factors

' which may influence the amount of this substance
present.

In this paper it was pointed out that the chief
!

factor determining the presence of the vitamin in
. animal products is the diet which the animal has
;
been receiving. Apparently the vitamin A cannot

! be synthesised by the animal body, so that only
when the. diet contains ample supplies of this con-

. stituent can appreciable amounts be demonstrated
in the tissue fats.

Quite early in the study of the vitamin present
^ in certain edible oils it w^as observed that lard
' appeared to be devoid of this important constituent

(McCollum and Davis, J. Biol. Chern., 1913, 15,

, 167), and on many occasions subsequently this

;
observation was confirmed by other investigators.

‘ In a recent summary of the knowledge concern-

;
ing the vitamins, the author wrote “ no entirely

i satisfactory explanation of the deficiency of lard

i has yet been advanced” (Special Report* No. 38,

Medical Research Council. H.M. Stationery Office,

i 1919). Researches carried out since this statement

was m»ade have, however, provided what is regarded

as a satisfactory solution to the question.

Before proceeding to describe the investigations

on the food value of lard and lard substitutes from

the point of view of vitamins, reference may be

made to a few experiments which the author made
some time ago on the digestibility of these pro-

ducts.
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The digestibility of lard and lard substitutes.

The majority of edible oik and fata are well

digested and absorbed by the mammalian alimen-

tary tract, and it is very; unnaual to encounter a

low coefficient of digestibility. There is a general

opinion that the chief factor governing this co-

efficient is the melting point of the fats, and to a

certain extent this appears to be correct, but it is

doubtful whether the question is quite as simple as

this. In the author’s experiments all the sample
of lard and of substitnto lards which were investi-

gated gave a high coefficient of digestibility.

Table 1.

Sample.
Approx.
m.p.

•0.

Length of

Days.

Averse
coeffident

oC
digestibility.

%

37-5“ 10 07-7

.. II
HaMened cottonseed oU,

37* 10 98-2

lard ffnbetitute 1.

Hardened oil, lard sub-

40“ 7 961

stltuto n
Lard subetitote A {com*

38“ 10 97-2

pound lard) ..

Lajd substitute B (com*

36“ 7 96-4

pound lard) .

.

37“ 7 M-7
Lard substitute G 37“ 7 97-5

These results confirm records by other investi-

gators. On the basis of the old theories regarding

the food value of tats, therefore, there would be

little to choose between any of these products.

The newer knowledge of the vitamin content of

oils and fate has taught us how erroneous such a

conclusion may be, and accordingly a study of the

vitamin content of the lards and lard substitutes

was initiated. The technique of conducting these

feeding tests is now so much improved that results

of a rou^ly quantitative nature may be obtained

provided very great care is taken (see Drummond
and Coward, Biochem. J., 1920, U, 661). This bio-

logical method of testing is of course necessary in

the absence of any chemical or physical means of

estimation.

The vitamin content of lard.

Recent researches have demonstrated that the

amount of vitamin A present in the body fat of an

animal is determined to a great extent by the diet

which the animal has received.

Apparently the animal organism does not possess

the power to synthesise this peculiar substance, but

can store up a reserve in certain localities such as

the b^y fat when a surplus is provided in the diet.

There did not therefore appear to be any reason

why the pig should differ from other species in this

respect. In collaboration with Capt. J. Golding,

D.8.O., of the Research Institute for Dairying,

University College, Reading, and Dr. 8. 8. Zilva,

of the Lister Institute, experiments were made to

throw light on these points.

At the outset it was evident to us that the usual

dietaries on which pigs are raised in this country

are in the majority of cases low in vitamin A. It

therefore appeared quite feasible to argue that the

growth of the pigs might demand most or all of

the accessory factor in the diet, leaving little or no

surplus for storage in the fatty tissue.

Tto test this point experimentally batches of young
pigs were reared on dietaries some of which were

practically devoid of the vitamin A, whilst others

supplied ample amounts of that suhstance. These

experiments have heen fully described in a previous

communication (Drummond, Golding, Zilva, and
Coward, Biochem. J., 1920, 14, 742).

Certain animals fsibi each lot were slaughtered

after several months on the special diets when

they had reached the site of porkers (about 180 lb.)

and samples of leaf fat (peri-nephritic fat) aiid

back fat were removed. By means of the biclogipj|

method these fats were tested for the present of

the vitamin A, and the results proved to be most
interesting.

Briefly this method of testing is carried out as

follows,;—Young animals, usually rats (since tti,anv

standard data have now been collected for this

species), are fed upon an artificial dietary which has
been rendered as tree from vitamin A as is possible

Upon this diet they are nsually able to grow for a
short time, presumably whilst they are utilising the

reserves present in their own tissues, but after the

elapse of a few weeks, this growth ceases and the

health and weight of the animals decline.

If at this point the diet is supplemented with the

foodstuff to be tested the resulting effect on the

health and growth of the animal is in the majoritv

of cases dependent on the amount of the vitamin in

the added substance. If no vitamin is present the

decline of the young animals proceeds to a fatal

termination, but on the other hand a recovery of

health and a resumption of growth will indicate

the presence of the accessory substance A. With
the improvements in technique it is now possible

to obtain roughly quantitative data by this method,

but it is much to be hoped that a chemical or physi-

cal method will soon be available so that a much

greater degree of accuracy will be attainable.

By this method the samples of fats removed from

the various batches of pigs were tested, and it was

found that the body fats of swine fed on dietaries

supplying ample supplies of the vitamin A contained

that substance, but that its presence could not be

demonstrated m the fats derived from the animals

fed on the foods deficient in vitamin A.

It was therefore apparent to us that the pig

resembles other species concerning which data are

available in possessing the power to store supplies

of the vitamin A in its body fat under suitable con-

ditions.

The next step in the investigation was tn a,ecer-

tain why the majority of samples of lard contain

no detectable trace of the accessory constituent. We

were fortunate in obtaining the co-operation or

Messrs. Harris and Co., of Caine, IViltshire, attbis

stage of the work, and must express our apprecia-

tion of the very valuable help which they so readil.r

rendered. From material which they placed at cur

disposal it was possible to show that the average

samples of pig fat used in lard manufacture in this

country contain small but appreciable amounts of

the vitamin A.
,

,

The processes of lard manufacture were exarainea

next in order to ascertain whether destruction cl

the vitamin occurs,
. • u ,

The destruction of the vitamin A at high tem-

peratures was at one time believed to be due to

the heating alone (Steenbock, Boutwell and hen

,

J. Biol. Chem., 1918, 35; 677; Drurnmond, BiocheB.

J., 1919, 13, 81), but more recently it has been show

that temperatures up to 120° C. do not inactiva

the vitamin unless there is contact with o"'
,

oxygen. It would appear, therefore, that tn

destruction is probably due to changes m

oxidative nature (Hopkins, Biochem.
'

725; Drummond, Biochem. J., 1920, 14, <34; hi <

Biochem. J., 1920, 14, 740).

The older methods of lard manufacture,

still exist in many places, are essentiajly m™'
, ^

tions of the original farmhouse process in waicn
,

fat is rendered at low temperature and separ

in a simple manner from the connective tissra ,

water which forms the lower layer of the

liialkrial.
, i, much

Such a process would not bring abou
,

.

oxidation, and accordingly it appeared P

that lards prepared in this mannp
fat.

most of the vitamin present in the origin
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Products of this type are usually termed “ butcher’s
1 -,i n nr “home rendered lard.”lard’.’ or

This we have found to be true by actual experi-
meuts. Good recovery curves were shown by
animals fed on a sample of pig fat and also on a
lard prepared froin this fat by a very simple render-
ing process in which the minced fat was melted in

a steam jacketed pan at a temperature of
approximately 70° C. The melted fat is stirred

very little beyond what is necessary to obtain a
satisfactory separation of the layers by adding salt,

etc., and the clear, upper layer is merely run off

and packed after being subjected to a simple strain-

ij]g or filtrstioD.

Such a product appears to be as rich a source of
the vitamin as the original crude fat. Very little

lard is prepared by this type of process in Great
Britain, but a similar method appears to be used
extensively in America for preparing the products
known as “ Neutral lards Nos. 1 and 2 ”
(Lewkowitsch, 5th Edn., 1914, Vol. 2, p. 689). It
is therefore rather surprising that American
observers have not frequently encountered samples
of lard containing the vitamin. Only quite re-
cently has attention been drawn to such a product
by Daniels and Loughlin (J. Biol. Chem. 1920 42,

359) in the United States, but they advanced no
explanation of their results.

It nould seem probable, since these investigators
took considerable trouble to check sources of error
in their experiments, that they were working with
lard prepared by a simple rendering process from
pig fat containing comparatively a large quantity
of the vitamin.

By far the largest proportion of lard made in this
country is prepared by processes which involve a
certain amount of aeration at high temperatures
Stirring takes place during the melting, and after
the separatioil of the layers the fat is stirred at a
temperature of about 102° C. for some 10—15
minutes to remove moisture. The dry fat is then

passed through filter presses before

.4n active sample of pig fat was found to have
lost practically the whole of its vitamin A after
being converted into lard by such a process. It
therefore appears probable that any technical pro-
cess involving the contact of the hot fat with air
or o.xidising agents used for bleaching purposes will
considerably lower the nutritive value of the pro-
net. The eflfect of filtration has not been investi-

gated.

Lard sahstitutes.

(n) Compound lards.—Two products of this type
n^amincd in an earlier investigation (Halli-

burton and Drummond, J. Physiol., 1917, 51, 235)

tbo
found to contain no detectable traces of

of fbo
.J^hi-nralfy the presence or absence

stituent* fata*"
on the nature of the con-

|

products investigated were composed
.

nipnt/.,°'
cottonseed oil and oleo-stearin. Experi- :

edibu
1,°?^^r8ced oil show that the highly refined

notbln™ •
usually deficient in the vitamin hut

oil or nf known as to the value of the crude

tho
® possible changes which mav occur in

'

JOB vitamin ennt£.T.* ,l„,; ii e.; •
iI content during tho refining processes.

studTer) systematically
|

Olerw
with Dr. Zilva.

j

iu vitamin'll*
*^2* uppears to be generally deficient

j

ciable t?t normally contains appre- i

stituen^ ir\
Pf this indispensable dietary con- :

3791
Mendel, J. Biol. Chem., 1915, i

tion of hoTf ,
observers found on crvstalltea-

'

concentrat^J • v
® alcohol that the vitamin is

the 'tt w mother liquors together with
the procew nf

lower m.p. This explains why in
or separating oleo-stearin from premier

with thfexprLL‘d*o?4‘ml *'*

Th**"
**’*'°'*®^

oleo oil preparation wonlu l,'

^“6 usual process of
the amoJnt‘’o&;n prltnf

^

^tamin content of

probability due to tlw
diets of the animals n^*****'

in the
always of very Imv vito

® ®°‘*tearin is practically

^nlue^fcom^'out lards
The nutritive

fluenced bv tL therefore be much in-

^ employed m its coinpound'in^"*'
constituents

i In a rieent^Sn/r'’ hardened fats.

: J.Phvsiol 1919 M qua
’

1

°''^^“"’°“'^’ 0'“* others,

J 1919 lit sn’ mv,"”’
^ Tlrninmond, Biochem.

^ to the hi' nt the time ’attributed

was carriefe,
hydrogenation

,

OM in view ol the more recent work on the stability
’

of
'"Rh temperatures in the absence

'

actfvitv
ot the in-activity of the hardened fata from tho vitamin

a ^nuiT
‘*®*'n‘tc'y ascertained, but

' vertohY
P™‘^nots, both of animal andve etable origin, have been examined in this labora-

titamhr"
It IS therefore not surprising that we have found

scver.al samples of lard substitutes prepared on a
basis of hardened fats to be devoid of tho growth-
promoting factor, an experience which ha.s also been
encountered by investigators in jlmcrica (see
McGolhinn^Simmonds, and Pitz, Amer. J. Physiol,,

Summary.
1. The food value of lard and lard substitutes

cannot estimated solely in terms of digestibility
and coefricients of utilisation. Such products are
usually B-ell absorbed by the alimentary tract.

2. The nutritive value of lards and lard substi-
tutes may he largely determined by the amount of
the so-called vitamin A present.

3. The diet of the pig is the chief factor deter-
mining the amount of the vitamin present in the
body fat.

4. In the manufacture of lard from a pig fat rich
in the vitamin avoidance of aeration or close con-
tact with air or oxidising agents at high tempera-
ture will prevent loss of the active substance.

5. Compound lards do not usually contain any
appreciable amount ef the vitamin A. This is

because the constituents most frequently employed
(e.g., cottonseed oil, ground nut oil, and oleo-

stearin) are almost devoid of that substance.

6. The vitamin content of beef fat is dependent
on the diet of the animal. In the manufacture of

oleo-stearin from premier jus the vitamin pas-ses

through with the lower m.p. fractions into the oleo

oil.

7. Samples of hydrogenated fata of animal and
vegetable origin were found to be inactive from the

standpoint of vitamin A, as also were samples of

lard substitutes prepared on a basis of such fats.

The cause of the destruction when it occurs .has not

yet been ascertained.

Discussion.

The Ch.sirm.»n said that the results put forward

by the author were of great importance, and tended

to show the strong instinct which mankind had for

consuming natural fats where possible. Work of

this kind showed that there was something more

than flavour which determined the desirability of

eating butter in preference to margarine and

similar artificial products.
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Mr. E. B. Bolton said that some twenty years
ago it was an achievement to produce absolutely

tasteless edible vegetable oils. Then the bacterio-

logist, by suitable cultures of bacteria, had intro-

duced butter flavour into the fat, and now the bio-

logist showed us that the presence of vitamins was
necessary to perfect the oil for food. It would be
desirable to find a method whereby the manufac-
turer could first separate the vitamins from oils,

then carry on the refining process, and re-introduce
the vitamins which otherwise would be destroyed
by the process. It would be interesting to have ex-

perimental evidence as to how far the vitamins
were destroyed by the process of heating necessary
to produce clarification, and whether it was really

exposure to oxygen, or heat, or both together, which
had the detrimentsd effect. The process of refining

oils in this country necessitated the chemical
removal of the free fatty acids, followed by treat-

ment at a very high temperature, but there was
little or no exposure to oxygen. If, therefore,

vitamins were destroyed in this process the destruc-

tion was not, in his opinion, due to oxidation.
Olive oils were not usually exposed to high tempera-
tures or to oxidation, and it would be interesting

to have a comparison of the vitamin content in

edible olive oil and in refined oils.

Dr. G. W. MoNiEB-Wn.LiAM8 said that one
interesting point was the very high vitamin con-
tent of cod-liver oil and whale oils. Terrestrial
animals apparently derived their vitamins from
vegetable sources. The vitamin content of butter
fat was higher in the spring when the cows were
grass-fed than in the winter when they were largely

stall-fed. From what sources did the whale and the
cod obtain their store of vitamin? Presumably it

must originate with the marine “plankton,” the
unicellular organisms which formed the ultimate
food material of all marine animals. If so, it

would be interesting to trace the course of these
vitamins from the organisms in which they were
originally formed, through the various marine
animals, until they were ultimately deposited in

such relatively large amounts in cod-liver and whale
oils.

Mr. H. F. E. HtjiTON asked whether the lard had
been given to the rats in the natural state or
cooked. If previously fried the vitamin content
might be very much reduced, and he thought the
rat experiments should therefore be carried out
with lard as usually consumed, since, unlike butter,

it was not eaten as bought.

Mr. T. Thobnlbt asked if hydrogenation was the
only process to which the whale oil had been sub-
jected. It was difficult to hydrogenate whale oil

without some previous refining on account of

catalyst poisons being present in the whale oil, and
it might have happened that some of the refining

processes had destroyed the vitamins. He further
asked if simple hydrogenation of an unrefined oil

at a low temperature had been shown to destroy
vitamins, in view of Sekine’s work showing that
the vitamin content of commercial ood-Iiver oil,

poor in vitamins, was increased by hydrogenation
at a low temperature.

Captain Goldino said that his share in these ex-
periments had been in the pig-feeding trials.

Not only was there a great rise in the curve
of growth of the animal when a sow was given cod-
liver oil after it had practically ceased to grow
on a diet deficient in fat-soluble A, but there was
also an improvement in the general well-being of

the sow after the change of diet which figures fail

to indicate. Crude cod-liver oil was not particu-
larly palatable, but the pigs took it readily. Pigs
which had been kept on a diet deficient in fat-

soluble A would endeavour to make good the de-
ficiency by eating grttf. These observations showed
that the question oftaste, to which the Chairman

had referred, was really a very natural guid
particularly in the animal world.

®

Mr. A. E. Pabeeb inquired whether the process
of curing pork for conversion into bacon hS atre
effect on the vitamin content.

°

Dr. Dbummond, in reply, said that the reining
and deodorisation of oils were part of the investi
gationa now in hand. It was realised that the onlv
way to get reliable information was to take the
oils from the starting point and follow them
through every stage of manufacture, testing them
at each stage. Every such test took some three
months to complete, and might ne^ssitate the
employment of two or three dozen animals, so that
it was a tedious and expensive method. The ques-
tions of refining, the removal of the fatty acids'

bleaching and filtering through various materials’
deodorising, high-pressure steaming, etc., were
being worked out. With regard to olive oil he
had not yet made controlled investigations

although in one case he had found evidence of a
certain amount of vitamin A in a sample of crude
olive oil. His information as regards this oil, how-
ever, was scanty. He agreed with Dr. Monier-
Williams that it was extraordinary how the cod was
able to store such a large amount of vitamins in

its liver. The chief types of fish of the white
variety—the cod typ^appeared to store large

quantities of vitamins in the liver, but in the other

type of fish, the herring type, the vitamins
appeared to accompany the fat distributed in tie

muscle tissue. He believed that in the case of the

cod and the whale, the vitamin was derived

primarily from simple marine organisms, and he

hoped to go to north Norway, with some colleagues,

to find out how the cod obtained its vitamins. It

might be that the amount of vitamin produced in

marine plants was far higher in proportion than

with the ordinary land plant. An eminent marine

biologist was accompanying the trip to Norway

to throw Ji^t on this aspect of the problem. The

question of summer and winter butter had been

worked out in the preliminary stage, and it had

been found that grass-fed cattle in the summer

gave milk which possessed a higher vitamin-content

than milk from cattle during the winter when the

feeding was stall-feeding, such as cake, etc. With

regard to the cooking of lard and the experiments

on the rats, the experiments were carried out not

BO much to find out the food value of the fat as

consumed, but to settle whether the pig could store

vitamin in its fat, and how the vitamin was affected

by the technical processes of extraction and

refining. Further experiments were in progress.

He had tested a sample of crude whale oil before

and after hydrogenation. It was possible that the

oil had also been refined, hut as yet there was no

knowledge of the effect of these processes, particu-

larly of the removal of the free fatty acids. Low-

temperature work had not yet been carried out.

He had not seen the paper referred to by Mr.

Thornle.y, but if the destruction actually occurrW

by oxidation, it was quite feasible that the vitamin

might, perhaps, be restored by a corresponding

reduction process.

THE STABILITY OF BENZOYL PEROXIDE

BY BODBET CE08BIE FAEMER.

Benzoyl peroxide is of industrial interest as an

oxidising agent, and has been utilised in

directions under the name of Lucidol. It

troduc^ by the Verein. Chem. Werke of Oban

tenburg as a fixing agent in technical

It 4s a powerful antiseptic (Loevenhart, u •

Comm., 33, 471 ;
Year Book of Pharmac.v, 1

and has hwn used for the treatment of

ulcers. It has a slight anaesthetic action w
^

applied externally. Its internal use has
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eiren up on account of its poisonous action on the
Mood (Frenkel, ‘ Die Arzneimittelsyntheee ”)- Its
physiological actim on dogs was examined by
Kencki and Zaleski (Z. physiol. Chcm., 1899, 27,

487)*

Benzoyl peroxide acta as a drier towards linseed

and other drying oils (Krumbhaar, Farben-Zeit.,
1013

,
18, 1280), and has some application for bleach-

ing oils (G.P. 214,937. See also TJtz, Chem. Bev.
Fett- und Harz-Ind., 1912, 19, 70, 128, 151 j Farben-
Zeit., 1912, 17, 21M).

Benzoyl peroxide has a limited application for
explosive purposes; since its temperature of ex-
plosion is low, its use for electrical detonators acting
at low tension has been patented (E.P. 23 450 of
1912).

The compound has generally been assumed to be
quite stable for handling and storage. Its be-
haviour on warming led the author to examine more
closely into its stability, and the results given in the
present paper indicate that some care should be
taken when dealing with dry benzoyl peroxide.

For the preparatioii of benzoyl peroxide in larger
quantities the autoxidation of benzaldehyde does
not proceed readily, but tho action of sodium per-
oxide on benzoyl chloride (Nencki and Zaleski, loc.
cit.) was found satisfactory. The crude product
melts at about 98° C., hut on crystallisation from
alcohol thp pure compound of m.p. 103°—104° is

readily obtained. It is practically insoluble in
water, and almost insoluble in petrol, but dissolves
readily in benzene and most organic solvents. It is

gradually attacked by warm ammonia, forming
beuzamide and ammonium benzoate, ^dium
hydroxide gradually dissolves it with formation of
sodium benzoate.

Very little information has been published re-
garding the stability of benzoyl peroxide. It is
known to decompoee vigorously on melting in a
capillary tube, and Omdorff and White found that
molecular weight determinations at the boiling
point of benzene were inaccurate owing to decom-
position (Z. physik. Chem., 1893, 12, 68).
Tests made by the author at the Research De-

partment of the Royal Arsenal, M^oolwich, are
given below by the permission of the Director of
Artillery. The stability was measured by means of
tie velocity of evolution of gas in a vacuum, by the
standard method used for testing high explosives,
M described by the author (Chem. Soc, Trans.,
1920, 117, 1432). The benzoyl peroxide used in
nese teste was of German origin, and showed the
Mrrect melting point for the pure substance. It
II be seen that the decomposition proceeds with
n acceleration, indicating nutocatalysis. For oom-

d™™"'
^ stated that the main high ex-

P ives, such as picric acid and trinitrotoluene,
MOW no measurable gas evolution at 100°, whilst

y gives only about 0 06 c.c. per g, in 100 hours.

Vacuum stahilify tests.

P' Benzoyl peroxide m.p. 103'5°

—

i
previously dried for 100 hours in aum to remove all volatile matter.

WUP8 ft

e-c ofeasfrftrrr J 150 200 250 800wicon.). 0 0'37 0-93 1-37 2-53 S-St 4 03

PEROXIDE.
85 T

Benzoyl peroxide as above

5
O'OS

O'OO

10 15 20 24
1-20 2J0 360 6'40

135 2-40 410 7-45

,
(") Tests at 80°.

G g.)

Hours

gas (con.) (a) "
{

w :; ( _ _

(a{ 5
* ** 100°. Benzoyl peroxide as above,

^teakinir fi>
exploded within 30 minutes,

fo the m.,* , I
® apparatus, hut without injury

®fst to 8(1'? (W 1 g. of peroxide was heat^
decnie...

® ^Aeuum and showed a similar rate

9'3I c P®®'tiou to the above tests at 80°, namely,
1 gas m 3 hours. The temperature was

then^raised to 100°, and explosion occurred within

th6'’beha"rio^r’'of ten“o”fr'S^
by observations on

r \ wn.^**^*
aimosphene pressure.

at 100° a mild explosten

ortte pe^oxid^

not damaged Simll,
‘I*® bath was

served on (rrinil'

*
' explosions were ob-

L7tar.
‘’’y benzoyl peroxide in a

oiraide and .smounted to approximately one mole-cu e per molecule of benzoyl peroxide. In ™vcry

oHnnr^
.,‘*®®®™P®®'*'*ou Was accompanied by anodour similar to that of phenyl benzoate.

Sn/cffuar* against explosion.~V/et henzovi
peroxide has shown no explosive tendency at ordi-nary temperatur^, and the manufacture thus
appears to be without danger, so long as the com-
pound IS not allowed to become dry. In order to
prepye a non-explosive dry product, salts were

P®''o>'i<3«i and the mixtures dried
at 5(P. A mixture of 1 part of benzoyl peroxide
ana 4 parts of sodium chloride decomposed gradu-
ally without explosion when heated to 130° When
a flame was applied to a heap of the mixture, the
peroxide burned out gradually, but on removing
the flame the burning ceased. The benzoyl peroxide
can be extracted with benzene from the salt mixture
and mves the correct melting point. After keep-
mg the mixture at 45°—50° C. for 20 days, the
benzoyl peroxide on extraction still gave approxi-
mately the correct melting point. Experiments
with ammonium phosphate gave similar results, hut
the sodium chloride mixture appeared lees inflam-
mable of the two.

8'wmman/,—Benzoyl peroxide has explosive
properties in tho dry state, and drying should be
avoided, where possible, in the manufacture. This
instability applies both to the crude and tho pure
compound. The peroxide can be rendered immune
against explosion by mixing it in the wet condition
with excess of salt and drying the mixture. On-
warming, the substance decomposes gradually with
evolution of gas, and the decomposition is autocata-
lytically accelerated. Storage of the peroxide
under warm conditions is therefore to be avoided.

Rcse,arch Ijaboratories,

W. J. Bush and Co., Ltd.,

Hackney.

Discussiox,

Pr. H. P. Stevens asked the author how far

purity affected stability. Some time ago he had
made some experiments with benzoyl peroxide for

vulcanising nibhcr. but he had not taken any par-

ticular care in purifying it. A small quantity had

been left standing in a watch glass in a dry, warm
place 4 or 0 feet above a gas stove, and it had ex-

ploded without being touched. He had mixed
benzoyl peroxide with rubber without difficulty by

keeping it w^t. He wondered whether a carefully

purified product would he more stable.

Dr. M. 0. Foestee asked if it exploded when
hammered.
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Dr. Fabmeb replied that he had not given it very

vigorous hammering. Purity did not, in hia ei-

E
erience, affect the stability particularly. He had
ad the material in a state of great purity, and

also in various degrees of impurity, hut the time

that it would stand heating seemed to he about the

same. It did not seem to undergo any increase in

stability on purifying. In the case mentioned by
Dr. Stevens, possibly the benzoyl peroxide had be-

come very dry by the gradual heating, and so had

become more sensitive to heat.

Dr. Stevsns said that in his case the benzoyl

peroxide had been mixed on warm rollers heated to

50° or 60° C., and a little spot of benzoyl peroxide

had got on this roller and dried, and exploded

without any friction.

Newcastle Section.

Meeting hdd at Middlesbrough on March 7, 1921.

DE. J. H. PATEESOX IN THE CHAIR.

THE MANUFACTURE OF ALCOHOL FROM
COKE-OVEN GAS.

absorption, and to this end absorptions were oarrieri

out at temperatures 160°—165°, 95°—100° j|,j

86°—!W° C. respectively. The absorption apparatus
consisted of two lead pots in series provided

with
stirring gear and containing 95% R.O.V., through
which the coke-oven gas was passed in series. |t
85°—90° C. it was found that there was 0'2ii% of

carbon in the acid, showing that even at this tem-
perature decomposition was occurring, while at

•sTl 1^£>/rama^ r».- 1 '

Ethylene contents ol gas 1*8%

^1Bi^0^0^0^0^lHi^B1HiHi^0I52J23•52ifiSSiOEIi
^0100iHi^HIH IB

BH101^0HiHi00 HP120
01 Bi010HIB91
00^00100101Oil0 01

10^0Bl01HSai 1 HI Hi
HI'Hi00ISm nnB
01i^H'BS;0HIIH:11H
IB JH^Hti®(11Hn

20 30 40 30 60 70 80 00

Percentage absorption of ethylene.

Fig. 1.

Variation of absorption of ethylene with tempera'.un.

BT C. E. TIDSCAN.

The conversion of the ethylene present in coke-

oven gas into alcohol and its derivatives was dealt

with by my late chief, Mr. Ernest Bury, at a meet-

ing of the Cleveland Institution of Engineers in

December, 1919 (see J., 1920, 94 a). The present

paper contains a record of the work that has been

carried on during the last twelve months on this

subject. The suitability of alcohol as a fuel has

already been established, and some figures which

will be given in a later part of this paper will

indicate how far these claims will hold when the

power alcohol has been obtained synthetically from

coke-oven gas.

Berthelot (1854) is generally credited with the

discovery that ethylene could be fixed as ethyl-

sulphuric acid, which can then be hydrolysed to

alcohol, although Henry Hennell indicates in a

paper communicated to the Royal Society in 1827

that he had identified sulphonvinic acid in quan-

tity of sulphuric acid given him by Faraday, which

had absorbed eighty times its volume of olefiant

gas, or, in other words, 5% of its weight of ethylene.

In a paper published the following year he states

that this sulphovinic acid decomposed into sul-

phuric acid and alcohol. Fritsche seems to have

investigated in 1897, and more thoroughly in 1912,

the application of this synthesis to industry, but

when he found that 12 cubic metres of scrubbing

surface was required per cub. m. of gas treated

per minute he decided that the large scrubbing

plant necessary would render the proposal unwork-

able. In the work we have conducted at Skinnin-

grov© we have decided that not only surface, but

turbulent contact plays a part in deciding the

speed with which ethylene will combine with sul-

phnric .acid. While Fritsche seems to have worked

along the lines of pressure, we have considered

temperature and turbulence to be essential factora

in aacoessfnl and rapid absorption. Since the pub-

lication of Mr. Bury’s work on this subject, a

patent has been taken out by a Belgian firm, where

Bucoess seems to have been attained by the use of

catalysts such aa vanadio and tungstic acids.

With very few data at our disposal the problem

waa attackra atAkinningrove under the direction

of Messrs. Bary and Ollander. The first point was

to detenniii© the most suitable temperature of

hese absorptions were obtained by using towers

lacked with fused silica as absorbers. From these

lata the beet temperature of absorption was con-

idered to be from 60° to 80° C. Four lead towers,

lach 4 ft. 6 in. by 3 in. diam., jacketed by a cylmder

i in. diameter, arranged in series, were packed with

iroken fused silica in such a way that the ptio of

ree space to packing space was as 2:5. The total

rapacity of the towers was 1 cb. ft., of which 5(7

b ft. represented solid packing material. Siil-

ihuric acid containing 95-4% H,SO. was fed down

-he towers by means of a siphon and carried to the

)op at intervals. During the first few experiments

icid was fed down the tower continuously m the

smallest continuous stream possible (at the rate ot

ibout 30 c.c. per minute), but later experiments

showed that this was not necessary, since after nuk-

ing down the towers the acid flow could be steppe”

and the absorption continued without appreem 9

alteration for an hour. In one experiment, tor

example, the inlet gas contained 1-70 /„ of ethjlene,

after 5 minutes’ absorption the outlet gas was founo

to contain 0-60 of ethylene. The acid flow was the

stopped and the percentages of ethylene in he

exit gaBes were found to be as follows: iU m u

0 60% ;
15 min,. 0-64%

;
20 min., 0'64%

;
60 ®^

0 66 %. A repeat experiment gave almost identif

figures. . ,
• T

In the first absorption experiment '

desulphurised gas was passed .throush a h

containing 80% sulphuric acid. The pr^j

object of this scrubber was to remove .

any higher homologues of ethylene (propyc"

butylene, etc.). In the gas crodiiced under

conditions existing at Skinmngrove, ’ v
presence of the higher homologues has "“t Dee

j

served, although doubtless these exist
, j,

quantities. During the course of an expenm

which a gas richer in ethylene than “he
J .joid

was used—viz., gas driven off fromvas used—VIZ., gas ariven uii,

iharcoal, which had been placed in the gas s re

1 white, crystalline solid separated oirfoa "

icid : this was found to have the ampinea'
^j,

.H; m,p. 126° C, b.p. 260:-p_°,C-
icid : this was found to have the emp

D,H., m.p. 126° C., b.p. 260°-265° L

lolid was associated a second soliq
, ..jtlt

oxygen and of the probable
t ts*

aH.O; it had a very characteristic sw«

which persisted the mouth for hours.
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„jisg ordinary oolre-OTen gas a certain amount of

,o)ids settles out m the prehminary bubblers, bat

tjese are easily separated and can be discarded,

aithough further inTCstigation may prove them to

of value.

After the gas had left the scrubber containing

g{)y acid it TVafi passed through the experimental

towers just referred to at the rate of 5—6 cb. ft. per

tour, and at the commencement the absorption was
as high as 90% of the ethylene entering the system.

®ie experiment was made a continuous one and i

lasted W5 hours. The average speed of the first

itO cb. ft. of gas was 56 ob. ft. per hour, while tho

average absorption of the ethylene was 90%. The
speed of the next 320 cb. ft. was 4-8 cb. ft. per hour,

nth an average absorption of 65%. The total

mantity of acid <95'4% H.SO,) used was 3000 c.c.

With a gas space in the towers of 2/7 cb. ft.

and a gae spew of 56 cb, ft. an hour, the time 1

of contact of gas wrth acid waa thus 3T minutes, i

during which 90% of the ethylene present
I

was absorbed. Thew data multipli^ up to plant
}

siae, where the daily carbonisation is 800 tons,
!

would suggest the use of nine scrubbing towers,
|

each the siae of the ordinary benaol scrubber, f.e.,

10 ft. diam. and 80 ft. high. Of these nine-towers
practically the volume of six would be occupied by
packing material, the function of which is to give
surface and turbulence. To give surface alone,

special packing material waa used at Skinningrove
in plant experimental bowers, but although a large
surface was provided, allowing three minutes’ con-
tact, 80y-90% absorption of the ethylene was
sot obtained.

Keeping in mind these facta, a series of experi-
ments was carried out in a flask of 1950 c.c.

capacity filled with dry desulphurised coke-oven
gas. The flask was heated in a water-bath until
the temperature of the gas waa about 80“ C.,’hot
acid (300 c.c.) was add^ and the flask covered
with a non-conducting material and vigorously
agitated, to afford adequate surface contact, for I

periods varying from i to 3 minutes. Further ex- .

periments were carried out using 5% of silica with
!

the 95'4% sulphuric acid. The results obtained are i

shown in Pig. 2, from which it is seen that the addi-
|
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contact bets-^u gas audl’dd

tri^, Lt dfcftiw ‘''f

‘how“ ttui!,

of iall

sulotrT/l'^'i'”* t determined ia how nearly

Kc il
fturated svith ethylene

Mr BuJv absorber,

availablo^f^^^**[l
***“ “c‘d radicle isavailable for ethylene ab.5orption, i.e. 957 enl-

u-ould continue to absorbethylene until reduced to 77% H,SO We have

18% would still continue to absorb ethylene in a

oeing ab,^rbeg ui mjButes.
W’asb^r would have the advantage

system in that tho size of
the plant would be much reduced, and the power re-quire to drive such wa.sbers is not great, consider-
ing the power required for pumping and the in-
convenience of periodically cleaning a tower
scrubber. The absorption product contains free
alcohol in addition to sulphuric acid, ethyl hydro-
gen sulphate, and diethyl sulphate. This was
apparent from the te-sulls of a trial run on the
experimental plant. From analyses of the gases
from each scrubber it was seen that No, 1 scrubber
gave a shortage when distilled for alcohol, but
ecrubbers 3 and 4 each yjpJded more alcohol than
was indicated by the gas test. In a number of
tests the free alcohol has been as high as 50% of
the total yield. It was therefore decided to recover
the alcohol by distillation under reduced pressure,
first allowing distillation to proceed without steam,
and admitting steam when the temperature of dis-
tillation increased so that the speed of distillation

was maintained. The following ngvires indicate the
procedure. The acid was first diluted to 64/';

H,SO, by the addition of water. Under a vacuum
of 264 distillation commenced at 94° C., the
highest temperature recorded being 146°, Tlie

alcohol distilled over satisfactorily, and no froth-
ing took place. The finished acid, which was free

from alcohol, free or combined, showed 80% H^SO*.
The method suggested earlier for recovery of the

alcohol was to use a counter-current flow of acid

and superheated steam. Over short periods this

method waa satisfactory, but after a time large

amounts of froth were produced which passed into

the condensing system.

The bulk of the alcohol obtained from this process

is in the form of a 15% distillate, any weaker dis-

tillate obtained being used for diluting the acid to

the strength require for distillation in uacuo.

The production of strong alcohol from this weak

distillate ia hardly within the scope of this paper,

since the distillate is of a very similar strength to

that obtained by fermentation. The alcohol itself,

however, is very intereeting in view of the im-

purities present. These are not important when

the alcohol is to be used a3_ fuel, since the alcohol

burns completely—indeed, it has been considered

possible that the Revenue authorities may even

accept the spirit as sufficiently denatured to pass

into use without the addition of other suhstances;

certainly the crude spirit is much lees potable than
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melliylated spirit. The alcohol, however, possesses

an objectionahle odour, which persists in other

products made from it. For example, chloroform

made from by-product alcohol was reported to

satisfy B.P. requirements only after treatment

with hot concentrated sulphuric acid to destroy

the odorous substances, the washing process re-

ducing the bulk 10%. In preparing strong alcohol

from the weak distillate it had been noted that

the weak distillate was often cloudy but became

clear on heating, showing that the substance

present was more soluble in hot than in cold alcohol.

Repeated distillations from the 80% alwhol left a

residue which on cooling deposited a^ white, crystal-

line solid, which was found to be diethylene disul-

phide (m.p. 111° C., uncorr.). In addition to this

impurity a yellow oil containing about 15% of

sulphur was found on the surface of the weak dis-

tillate. Both forms of impurity were present in

largest amount in the first scrubber. Since only a

small quantity of the oil is available and it has a

wide range of hoUing point, it has not been possible

to fix definitely the exact substance present. A
further difficulty in that diethylene disulphide is

very soluble in this oil and consequently it is diffi-

cult to obtain the oil free from this substance.

In using an 87% alcohol as fuel without any

attempt to remove impurities, quite good results

have been obtained in a number of practical trials.

In one trial with a 4 h.p. Triumph machine (total

weight just over 700 Ib.l the following results were

obtained;—No. 1 Shell petrol, 64'6 miles per

gall.
; 50% benzol, 50% alcohol, 78'50 miles; alcohol,

58 miles per gall. A trial with denatured alcohol

made from coke-oven gas on a Buick car also gave

satisfactory results. The presence of diethylene

disulphide appeared to give rise to no bad results.

The diethylene disulphide is derived from the

hydrogen sulphide in the coke-oven gas, which con-

tains 6 g. of H,8 per ob. m. The gas for use in the

small alcohol plant at Skinningrove is subjected to

the ordinary bog iron-ore system of purification.

To instal such a system for dealing with 8 million

cb. ft. of gas per day is out of the question, since

both in capital outlay and labour the cost would be

prohibitive. Again, it is very difficult to rid a gas

entirely of sulphur compounds by using bog iron-

ore purifiers. An alternative method has therefore

been devised depending on the well-known reaction

between hydrogen sulphide and sulphur dioxide.

At first gaseous sulphur dioxide, obtained by the

action of acid on sodium bisulphite, was admitted

into the gas stream, and the mixture passed up a

pack^ tower. By admitting rather less sulphur

dioxide than was theoretically necessary to decom-

pose the hydrogen sulphide it was hoped to pre-

cipitate the hulk of the sulphur in the tower, thus

producing a gas containing only a small amount of

undecomposed hydrogen sulphide which was to be

removed by a bog ore purifier. In practice it was

found that when the amount of sulphur dioxide

present was short of that required very little de-

composition took place. The admission of a small

quantity of steam gave very little improvement,

and passing the mixed gas through hot tubes also

failed to remove the sulphur. It was therefore de-

cided to try to desulphurise the gas by the counter-

current system, using sulphur dioxide in solution.

This method was found to be quite successful, the

gas Iteing easily purified when a large excess

of sulphur dioxide was present. The exact excess

necessarv will no doubt depend largely on the plant

itself. Much of the excess of sulphur dioxide is

carried forward in the gas stream, but it can easily

be removed by scrubbing with water. The sulphur

produced in this process is deposited in the form of

a mud which can be easily separated from the

liquid.

Mr. Bury has pointed out that at a coking pijm
such as that at Skinningrove, with its 120 Otto
regenerative ovens, the make per week, allowinc

70% absorption and 70% recovery, would be 9®
gallons of absolute alcohol. When pure gas is usod
and the alcohol is recovered by distillation un^Joj

reduced pressure we may easily expect an 80% re.

covery, while using an acid stronger than 95“/

R.O.V. we may expect the 70% absorption of thj
ethylene to be increased. It would not be difficult

to obtain, say, 98% H,SOj if instead of erecting
a

Bulphurie acid plant with an acid concentrating

plant an oleum plant were installed. The 80
°

acid left after dealcoholation would form a verr

good absorbent for the SO,, while the additional

acid thus made would be used for benzol washing

etc. The scheme at Skinningrove has been worked
out using an acid of 95% H,SO„ i.e., R.O.V., but

we have noted that an increase of 1 or 2 % acidity

is of advantage. When using acid of 93% H,S().

we have found that the absorption falls off very

rapidly. The figures given by Plant and Sidgwick

(J., 1^1, 14t), using concentrated ethylene, show

that while 93‘1% acid increases in weight 20'8% on

absorbing ethylene, 95 8% H,SO, increases

At sonle point between 958% and 98‘1% we gets
decided increase in the amount of diethyl sulphate

formed, while when free sulphuric anhydride is

present carbyl sulphate is formed—ya substance not

hydrolysable by alcohol. When using R.O.V. 80 %
(approximately) we have not found diethyl sulphate

to be formed, although in certain of the crude

alcohols produced on the experimental plant traces

of the characteristic odour of diethyl sulphate

have been noticed. We have also found it advisable

to place one or two acid bubblers before the 80%

sulphuric acid scrubber to avoid the formation of

a substance like pitch, which may easily block the

scrubber. When the bubblers are used this tarry

product separates out on the surface of the acid

and can he removed from time to time We have

not yet determiiled the composition of this deposit,

but in a preliminary examination we have found

that it is only partly soluble in water. The soluble

portion gives a deep-green solution, nnd when

freed from acid forms a soapy solution giving a

persistent film when air is blown through it.

In conclusion, I desire to express my thanks for

the sympathetic help and encouragement received

from the heads of the Skinningrove Iron Company,

Mr, Alfred Hutchison, and Mr. Coulson. I also

wish to acknowledge the great help received from

Mr. Ralph Robinson, B.Sc., Mr. G. M. Harrison,

and Mr, K. L. Brown.

Discussion.

The CHAinMAN ouggeeted the desirability of

research into the possibility of using the hydro-

carbons of coke-oven gas (which contained » tn®

of 30%) as a source of fuel rather than selecting ono

small and unimportant constituent for conversio

into fuel. The sulphur problem was an

serious one having regard to the effect of the s
'

phur compounds upon the fuel tanks and exn

Apparatus of an engine, and any process devi

for the manufacture of power alcohol would

to produce a material practically free from snip

compounds.

Dr. G. WxTMAN thought that there ^houlfi be

great trouble or expiense involved m re .

hydrogen sulphide, as gasworks were able t m J
a priffit on oxide purification.

necessarily to remove every tr^ of hydr g
.j|j

phide, and there was no trouble m
10 or 30 million cb. ft. per day. He was

if oxide purification plant would not be l^s v

sive than the scrubber system oj,. men-

of sulphur dioxide which Mr. Tidman h “ ,

tioned. In an older process the last trace
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ohnr
waa removed in an alkaline waaher.

reaction between sulphur dioxide and hydrogen

julpbide was most interesting, but extremely com-

nlicated. There were other sulphur compounds

tesides hydrogen sulphide which might cause the

trouble referred to.

Dr. J. T. Dunn suggested that if it were necessary

to have the final product free from sulphur, atten-

tion would have to be given to the removal not

alone of hydrogen sulphide, but of the other sulphur

compounds which accompanied it in the gas,

Mr, A. TitoBBJDGS said that many years ago he

had had considerable experience in separating the

last traces of hydrogen sulphide from gas in con-

nexion with the development of the Chance process

(or the recovery of sulphur from alkali waste,

large quantities of hydrogen sulphide had been

paswd through the Claus kilns, and it had been

necessary to determine the exact proportion of air

necessary to give the maximum yield of sulphur;

it had been found impossible to obtain an exit

gas free from either hydrogen sulphide or sulphur

dioxide. The United Alkali Co. bad had a similar

experience recently at their Gateshead works. He
thought that the use of sulphur dioxide for remov-

ing the hydrogen sulphide from coke-oven gas did

not hold forth much promise, and that some other

method should be devised.

Mr. J. E. Chbistopheh said that he had been in

touch with a plant in which sulphur was recovered

from waste gases, the best yield being obtained

when the final gases showed signs of both H,S and

80,. If either were present alone the yield was
diminished. He foresaw difficulty in introducing

alcohol recovery apparatus in many existing coke
plants, but the question should be considered more
especially in regard to new plants. Had Mr. Tid-

man any experience of this particular process in

dealing with gas from a low-temMrature carbon-
isation scheme? A'very high yield of motor spirit

would be expected in that case, and if it could bo
established it would undoubtedly bring low-tem-

perature schemes more into prominence.

f
were felt in the

the exhaust. From

SSiceTrZr''*’ pip**wiencers, rapid corrosion took place T/arirft ojua

Swe satisfactorily run on pure®bla®t.

InTKvcn'^a:’' “ gas

of
did not think tho action

engtes wnuS t combustionengines would be at all serious. He had run gasengines on bla.st-tuiiiac0 gas and gas from gas

Serf r**
''“i' '•'> ™ult8 S

was liable to take place in
the exhaust pipes owing to moisture being present.

J"
“‘d that alter removing

5

^ dwulphido from a sample of crude
alcohol by meams of mercuric chloride, the r6.sultant
spirit was pronounced by the visiting Excise officer
to be equal to gram spirit. His work had all been
carried out on gas produced under coking con-
dUioDs as at Skmningrove, where metallurgical
wke was tlie mam product, and had not extended
to Jow-ternperature carbonisation. He suggested
that such substances as thiophen would be remov^
in the wash oil of the benzol scrubbers, and so
would not trouble the alcohol system. Reply-
ing to Mr. Trobridge, Mr. Tidman said that when
renioring the hydrogen sulphide by means of sul-
phur dioxide solution in the experimental towers
referred to, the gas from the exit of the last tower
contained no sulphur dioxide.

Communications.

GUANIDINE CARBONATE AS A STANDABD
ALKALI.

BY A. H. DODD, B.A., A.I.C.

Mr. A. HnrcHiNaoN said that the paper was
really a report of progress in the conversion of a
process which had proved a success on a small
lateratory scale to a semi-manufacturing scale,

with a view to finding the most economical plant
for large-scale manufacturing, so as to keep down
the capital expenditure to a minimum. So far,

the experiments had proved entirely successful, but 1

the number of towers required to complete the ex-
j

traction of the whole of the ethylene by means of

sulphuric acid was so considerable that they were
Jiow turning their attention to a small experimental
plant designed by Dr. Davidson, which had been
successful in ammonia al»orption, and, it was
toped, would prove equally so in ethylene absorp-
tifln. If this proved to be the case, «'i very ron-

A
saving in capital cost would be eflected,

7^1 every likelihood of the manufacture
'

being a paying propwiition. He did not
tnink that the sulphur compounds would have any
detrimental effect in the use of the alcohol for
juternal combustion engines, motor cars, etc. Ex-
perience at Skinningrove with large gas engines

Sas containing a certain amount of sulphur

J
. J \ engines were themselves in no way

itected by the sulphur. When the waste gases

,
water, however, the acid solution

Acted the exhaust pipes.

S' ^OWE said that at Skinningrove they

EaR engine® on blast-furnace

fhev h ^
contained only traces of sulphur,

ojj a 1* many years run these engines

fias
blast-furnace gas and coke-oven

turning a considerable quantity of sulphur.

Sodium carbonate is very generally used for the
preparation of standard alkali solutions, but it is

open to several objections {cf. Rimbach, Ber., 26,

171; Higgins, J., 1900, 058: North and Blakey, J.,

1005, 306).

During tho last three years guanidine carbonate

has been used in this laboratory for making up
standard alkali solutions, and has been found to

possess certain definite advantages over sodium

carbonate. Thus it can easily be freed from in-

organic impurities, it contains no water of crystal-

lisation, and, when pure, it is non-hygrosoopic.

No reference to its uee as a standard reagent baa

been found in the literature, although Grossmann

and Schuck (Cheni.-Zeit., 30, 1205) have suggested

its determination by titration with standard acids

and recommend it as a powerful alkali to precipi-

tate zinc, etc.

Guanidine carbonate, bNH;C(NHa),]2.H3C0„ is

a strong “mon-acid” base; the hypothetical

guanidonium hydroxide from which it is derived

approximates in strength to the alkali hydroxides,

and is stronger than the tetra-substituted

ammonium hydroxides (Ostwald, J. prakt. Chem.,

12) 33, 367). The heat of neutralisation of the tree

base is 14’12° C. per g.-mol, (Morrell and Bellars,

J. Chem. Soc., 1907, 1012).

bonate as ordinarily prepared from

thioc-yanate, i.^., from ammonium thio-

starting material, is not to be recom-

Generally it is hygroscopic and con-

with ammonium and potassium salts. In

rx.irifiT'nt.inn is costlv. and the yield ot
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a
carbonate from thiocyanate, using potassium ^r-

bonate and alcohol extraction, iB only 70X
(Volhard, J. prakt. Cbem., (2), 9, 10).

The product made from dicyanodiamida, t.s. from

calcium cyanamide as raw product, U extra-

ordinarily pure, and should be obtainable for a few

Ehillings a pound.

Guanidine carbonate is precipitated from ite

aqueous solution by addition of alcohol, and ik la

best to make use of this fact to obtain the analytical

reaecnt. Two precipitations from its aqueous

solution and washing with 80% alcohol yield small

white crystals which, after drying at 110° C., show

a purity of 100% if tested with standard acids, and

can be stored in a well-stoppered bottle and u^
without further treatment for standard alMli for

works use. Samples left covered but exposed to the

atmosphere for 14 days in a warm corner of the

laboratory did not gain in weight appreciably.

Beautiful colourless crystals weighing up to 3 g.

can be obtained by slow evaporation from water,

but although they are anhydrous they woi^d not,

however, be used for analytical work, since they are

liable to occlude impurities and a small quantity of

water.

Althonlb it is generally admitted that Jf/l solu-

tions are not sufficiently accurate for analytical

work, it is nevertheless the usual practice of acid

manufacturers to sell their acids on the acidity of

a weighed quantity against N /I caustic s^a, itrelf

standardised against Nil acid checked against

Nil sodium carbonate.

Accordingly, a NH solution of guanidine cw^n-

ate (90 07 g. per litre) has been compared with A / I

sodium carbonate and Nil pot^ium hydro^de

(from mercuric oxide and

strength of the sulphuric acid ins a^ut 0 957 A.

The sodium carWate was Kahlbaum a pro

analysi ” dried at 100° C. Solutions were all used

at 15° C. in vessels calibrated at that temperature.

The following resulU in g. per 1. are the mean of

three observatiens ' ““

godiom Guanidine Potassium

carbonate, carbonate, hydroxide.

MetlwloaagB.- I?:?*

fflia-io ;; ;; ;; ;;

TTie acid when standardised against caustic soda

itself standardised against A /I hydrocWoric acid

(bv Gay Buasac’s method) with phenolphthalem as

inkator gave a result of 46-893 g. per litre.

figures show that the testing of
,

sulphuric amd by

nKans of guanidine carbonate instead of aodmm

carbonate is accurate enough for routine works

practice.

Guanidine carbonate has also been uwd tor the

standardisation of A/ 10 sulphuric acid. Carbon

dioxide was not removed, as is advisable for accurate

work The following table gives the factor ot

approximately A/10 sulphuric acid, each being the

mean of three observations :
—

Tndicktfv Ounnldine Sodium
iDdlCttCff.

carbonnto, carbonate.

Jtohylo™s« .. l;0O75 .. 1;«081

;; ;; ::

The higher figures with methyl, orange are posaj.

Wy due to a slight acid reaction ot the carbon di.

oxide.

It thus appears that guanidine carbonate should

prove a satisfactory and convenient reagent for

acidimetry. It merits a more minute investigation,

using more delicate indicators, such as kromothymoj

blue, which are now available.

The Research Laboratory,

The Alby United Carbide Factories, Ltd.,

Dagenham.

THE PREPABATION AND PROPERTIES OF
1.3.5-TRINITROBENZENE.

BY L. G. EAUCUFFB AND A. A. POLLITT.

(This J., 1921, 45 T.)

Dr. W. H. Hibson, of York Street Flax Spinning

Co., Belfast, wrote as follows:—The evidence pro-

duced by the authors for the existence of a less

stable form of a-trinitrobenzene melting at 61° C.

fails to convince me. It appears to me that on the

occasions when this materitJ was obtained the con-

ditions were such as to favour incomplete nitration,

and the low yields recorded support this view. It

i not infrequently happens that in the trinitration

1
of benzene a mixture of di- and tri-nitrobenzcnei

is obtained, which is not easily separated by crystal-

I
lisation, and which givee a product melting in the

' neighbourhood of 60° C. It seems possible that

! Messrs. Radcliffe and PoUitt really obtained this

I

mixture, and the behaviour they observed on pre-

i
paring the aniline and naphthylamine addition

1 oompounds is consistent with this^ as they do not

' state that they obtained a quantitative conversion

j

of the unstable to the stable form through the

1
addition compound, nor do they state that they got

‘ equal yields of addition compound from equal

I weights of the two forms. It hnay be, then, that

’ only a separation ot the 1 .3 .5-trinitrobenzcne in a

' mixture of di- and tri-nitrobenzenes was effected,

i
The analysis of the unstable form by the Mecht

; and Hibbert method is stated to correspond with

pure trinitrobenzene, but it seems unfortunate that

this was not confirmed by a nitrogen determination

carried out in the usual manner. Quniititatm

conversion of one form into the other would, how-

ever, be the most convincing proof of the ezistencB

of this unstable form.

Mr. RADCLirrE replied as follows

I

fear that in

condensing the paper certain details have heoy''

out, but we made many experiments involving iw

tional crystaUisation of the product melting at S

using different solvents, but entirely faiM «

resolve it or indeed change its melting

further, we thought at the time that it ii ight^

a mixture, and the experiments with
..j

and regeneration were done most carefully .

due regard to the quantitative recovery o

nitrobenzene. I find, from the original note, »
we used several different methods for the

^
tion of nitrogen, and these gave results pomti g

the compound being a trinitrohenzene.
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DB. L. L. LLOYD IN THE CHAIS.

OCHRE STREAMS OF THE VALLEYS OP THE
DON AND LOXLEY.

BY I. HATTOBTH AND I. EVANS.

Ochre waters may be defined as natural waters in

winch salts pf iron occur in solution. In most cases
such waters deposit iron oxide or ochre on the
banks and bed of the stream. They may be con-
veniently subdivided as:—(1) Chalybeate waters,
which occur either as waters containing carbon di-

oxide and iron bicarbonate, together with other
salts, or as saline acidulous chalybeates containing
chiefly sodium plphate and iron bicarbonate. (2)
Waters containing chiefly sulphates of iron.

The chalybeate waters seldom contain Large quan-
tities of iron (8 to 15 parts per 100,000). They
emanate from strata containing iron in the form of
carbonate, which iti the presence of carbon dioxide
forms the soluble bicarbonate. It is not, however,
proposed to deal further with this class of waters'
but rather with the second class, which are common
in the neighbourhood of Sheffield.

Waters containing sulphates of iron are fre-
quently found in all districts where coal workings
exist or where outcrops of the coal measures occur.
The streams in v.nlleys draining areas in which coal
measures are exposed frequently bear marked in-
dications of the presence of iron salts by the brown
and red deposits of ochre on the beds of the streams
and by the brown colour of the water.

During the course of certain investigations re-
secting the water supplies of the city of Sheffield
the authors made extcn.sivo examinations of the
contributory streams to the rivers Loxley and Don.
The river Loxley is a tributary of the Don, and the
"j^^jskeds are divided by a precipitous ridge in
which outcrops of the lower coal measures occur at
numerous points and are exposed. Beneath the
lower coal measures beds of ganister and fireclay
occur. These are worked at numerous points on
ootn sides of the ridge, the products being largely
used in the Sheffield industries. The mining opera-
tions consist usually of driving levels or adits into
ices of the valleys at different levels where the

crops occur, and water drains from these fonn-mg stream^s which flow down to the river. There
e also other streams flowing from the slopes of the

Btr t
* ® casual observation shows that the

mines or ganister pit.® all contain
deposited ochre, whereas the

uining streams contain no iron.

Wrv
appearance of the ochre streams is

rale,,ra "'atvr is clear but

diZ ! in-

,

’varying from pale yellow to a

tiirLa
®™'sk-hrown

; in other eases the wafer is

in all n
the presence of iron hydroxide, but

iron 4
deposits of iron hydroxide or basicran sulphate are prp,sent.

tw^rniLo"
points in the Loxley Valley about

iullv twelve streams were care-

'see tiblot™' i'
following analytical figures

rtreatna
typical for the water from one af the

Th 'll

toTw'w of sulphuric acid varies from
‘a solutinr, f

P®f 100,000, and the total solids

“ win to 52r0 parts per 100,000.
®en from the analyses that the water

undergone pract-'cillv^
discharge to the river hasb practAcall} complete oxidation.

Parts per 100.000.
U) (2)

260-7 .. 410.0 ..

67
36

’ Total solida

I ^^Total°
Mineral

‘

*

SoUda 1q solution

:

Total .
. 2 S'5 -fi

Mineral ..

••

Acidity (a» n,so.) “o ,, ,
Iron.teU

«l“ i

:* mou9
••

^31 •• 10-2

Hardnesses CaCO,:: 14^^ :: 20^1

Ml.

4100
372-0

(31

521-6

aMI.

521-6

480-3
112-7
63-0

33-0

20-0

Total solids

FcO

CaO
MgO
SO,

Ochre water at Ochre water taken
entrance to at point of entry
gacjs^r pit. into river.

Bower Plantation,

Parts per 100,000.
64-0

. . 606-0
8-6

. . 68-2
22-4 .. 64-9
15-0 19-0
17-3

. . 14.4
123-7 .. 223-6

I be source of the iron salts is without doubt
lerric sulphide (iron pyrites) between the layers of
the coal strata. Specimens or tbs shale and coal
when first exposed show distinct layers of pyrites
in the course of oxidation; in splitting the layers
perfect crystals of transparent calcium sulphate in

Tu-
fioicnitc, CaS04 ,

2H20 ,
may be oosorred.

Ihrs substance also finds its way into’the water, as
the analyses indicate.

The water.s issuing from the mines contain
ferrous and ferric sulphates and free sulphuric acid,
the prtmury oxidation products of pyrites. In the
streams further rcactiorrs occur producing the
heavy red deposits which consist of ferric oxide and
basic ferric sulphates. In some cases tbo banks
consist of this deposited ochre for several inches in
depth.

The ochre deposits have their origin in several
ways: (1) Direct oxidation and the production of
ferric hydroxide; (2) alkaline surface waters join-

ing_ the stream
; (3) the action of iron bacteria,

which grow profusely in such waters.

The first two methods of deposition are purely
chemical; the third is of considerable interest.

Water containing iron salts, even in very minute
quantities, forms a very suitable medium for the
growth of the organisms commonly referred to as

“iron bacteria”; two common varieties of these

are Crenothrix polyspera and lepfothrix ochracea.

.Is little as one part of iron in 2 to 3 millions of

water is sufficient to permit the development of

the.se organisms. The organisms decompose the

salts of iron, depositing the iron in the form of

ferric oxide, the liberated acid then attacking the

iron of the water pipes. Serious corrosion may
occur in this manner.

In the case of ochre streams such as those under

coiifiidcratinn the org.anisms deposit the ferric

oxiilc and the streams become acid. The organisms

have very high chemical energy and are able to

oxidise ferrous salts many times the weight of

their own cells. They are remarkable by. reason

of the fact that their existence is maintained largely

by inorganic salts .and the presence of only minute

quantities of organic matter is necessary. In the

case of the two rivers mentioned the usual flora and

fauna are entirely absent.

It will be apparent that the industrial users of

waters of rivers into which ochre streams discharge

must be subject to great inconvenience and ex-

pense. Such waters must be neutralised and
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softened before use, or eerious^corr^on of boiler*,

pipes, tanks, and iron and steel work will generally

occur.

In the case of the rivers under consideration a

pure stream of water is within two miles rendered

practically unsuitable for industrial use^ of any

kind, except after treatment. Such discharges

cannot in any way be controlled or purification in-

sisted upon, as waters draining from mines are

specifically excluded from control of rivers authori-

ties under the various Rivers Pollution Prevention

Acts.
Discussion.

Mr . w. McD. Maoxet mentioned the ca^ of

a wat6r supply containing traces of iron as bicar-

honate, which after flowing about 100 yards in a

shallow stream, became free from iron.

Mr. C. P. Finn gave an instance of an ochre

water derived from a disused coal pit, which, unlike

the waters tested by the authors, was invanably

alkaline. It was quite clear when first pumped, but

immediately commenced to precipitate ochre when

turned into the stream. In twelve months almut

100 yards of pump main was reduced in effective

diameter from 10 in. to 2 in. by the deposit.

The Chaihman instanced a water supply at

Blackburn which contained a small amount (some

0 3 part per 100,000) of iron, which was sufficient

to cause “ iron spots ” on dyed fabric. Its elimina-

tion was attended by considerable difficulty, attri-

buted to the presence of the tannin substances. It

had finally been found necessary to harden the

water, soften it, and then treat with permutit.

Dr. Chapcin said that in his experience with

Wakefield water organic matter high in nitrogen

delayed the softening process, and the organic

matter tended to keep iron in solution.

Mr. Evans, in reply to a question, said that the

determination of acidity in the presence of iron was

difficult, and that so far the authors had found no

method that was entirely sali-sfactory. With re-

ference to bacterial deposits in water mains, he

recalled the trouble experienced in conveying water

from Lake Vyrny to Liverpool, which had been over-

come by efficient filtration at the lake.

Mr. Hatch Johnson said he had found that the

bacterial growths in cast-iron water mains were

generally confined to places where manganese was

present, and he concluded that manganese was

essential for the development of these bacteria.

Mr. A. R. Tankard suggested that the acidity in

presence of iron might be estimated hy titration

with standard lime-water, using phenolphthalein

as indicator.

Dr. Lloyd thought that it might be better to re-

place the phenolphthalein by Congo red dyed a pale

shade on silk.

Mr. Lowson mentioned the hydrogen sulphide

method for estimating free acid in the presence of

iron.

Mr. Haworth said that manganese was always
I 11 in nro4^Ar>a t.lxjav lioxl

lowed. In the Fahlherg procedure the initial stage

gives rise to a mixture of 0- and P-sulphochloridcs

in the ratio of 60:40, while in the alteraative Lange

paaoees a mixture of 0- and p-sulphonic acids in the

same ratio is obtained. The essential difference
is

that separation of the ortho and para derivatives

is performed in the latter process at the sulplionie

acid stage, and in the Fahlherg process partly at

the chloride, partly at the amide stage. By partial

separation of the chlorides a mixture containing

70% 0- and 30% p-sulphonio chloride is obtained,

and these proportions are maintained during tie

subsequent amidation.

Several methods have been devised by wliici tie

proportion of para component in this 70/30 o-p.

amide mixture can be reduced:—(1) Erecipitation

by acids from alkaline solution (G.P. 76,881, 1893).

(2) Separation based on the fimt that of the crystal-

line salts formed with alkalis, that nf tie ortho

compound is the less soluble (G.P. 77,435, 1894).

(3) Precipitation from alkaline solution iy am-

monium salts (G.P. 154,655, 1903). A fourth pro-

cess, which involves the transformation of the

amides again into the eulphonic chlorides, has also

been used (G.P. 133,919, 1902).

In no case do these patents claim complete

separation. A certain amount of o-toluenesulphon-

amide, still mixed with 7—10% of para component,

and hence of only 90—93% purity, is extracted,

while the residual mother liquor contains, besides

the bulk of the p-toluenesulphonamide, a varying

proportion—up to 30%—of the oriho isomer.^ Oxida-

tion of the mixture containing only 90 ' ortho

cempound thus produces a saccharin of equal

impurity.

On the other hand, sejiaration of the ortho- and

pflra-toluenefiulpHonic acids in th^ Tiange m(?tnod

of preparing saccharin produces an acid containiTip;

already 90% of ortho compound. Subsequent

chlorination and amidation of this acin thus yields

a crude o-toluencsulphonamide mixed with only

10% para compound.

It was the object of this investigation to examine

and test a number of simple methods of freeing the

o-toluenesulphonamide from this 10 of p<ira

derivative, which remains after the

separation of the 70/30 mixture by the patented

processes. Especial emphasis is laid on the aicna.

ance of loss of o-toluenesulphonamide m the puri-

fication.

Crystcdliso.tion from water.

(The solubility in water of o-toluenesulpbcnamd*

is 1 part in 968 parts at 9° C ;

p-toluouosnlph n-

amide, 1 part in 515 parts at 9° C. Klasou, 1 »U>«-

Ber., 1879, 12. 1851.)

One recrystallisation of the crude (SX) i P'”!*

amide mixture from water sufficient to
,

j

whole of the contained p-toluene.sulphonaniiflc

solution yields 80 % of o-tolueneBiilphonamide ot

98% purity.

Tabli I.

examined.
|

loitlal

mixture.
|

Rccrystal*
Used

material.

m.p.

i

. -

Communications.
6g-

l8t

2nd
8rd

ih
sosg.

160"
155“
155-2'

155-5'

METHUDH Vir

0-TOLDENESULPHONAMIDE.

BY PHYLLIS VIOLET MCKIl.

In the nreparation of^saccharm from

_iearly related rc

seq.; and Lange,

j.a* WAAVI sawn****** A

nearly related routji (Fahlherg. G.P. 224,^, et

* ;e, (LP. 67,391 ef m ) “a? I*®

Puriiy.

98 ’3%

Only by fractional sublimation
''"‘'’'vtai’neii

the melting point be raised above
^ (fie(Tie

by a third rec^Btallisation from
;j,iae 9

melting point of pure o-toluenesulpn

166'3° C. McKie. Ohem. Soc. Trans., >

799.)
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L>rtcipitation by acids from cdkaline solution.

In considering the separation of o- and p-tolnene-
Bulphonamides from alkaline solution, or the ex-
traction of the solid amides by aqueous alkali, two
opposing factors have to be taken into account.

Of the two amides the ortho compound is the less

goluble, as is also the sodium salt of the ortho amide
tut o-toluenesulphonamide should, by virtue of its

configuration, possess the greater “ aci^ty ” (c/. o- !

chlorobenzoio and o-nitrobenzoic acids, which are
i

much stronger acids than the corresponding para
'

derivatives).
i

The solid toluenesulphonamide mixture, contain- i

ing 90% ortho and 10% para derivative, was dis-

solved in absolution of one mole of 8—10% sodium i

hydroxide. Addition of acids of varying strengths
and in varying proportions precipitated correspond- ^

ing amounts of solid toluenesulphonamide, which
was collected, dried, and weighed in a Gooch or
alundum crucible. As there is always a slight loss

in the steam oven, the solid was dried over sulphuric
acid in vacuo at 50° C.

(i) Acid equivalerft to one-tenth of o-toluenesul-
pkonamide:—Addition of acid equivalent to one-
tenth of the o-toluenesulphonaraide brings out
almost completely pure ortho compound, largely
independent of the hydrion concentration of the
acid; Except for very low concentrations of
hydrion, solubility is the most powerful factor, and ,

hence the less soluble—-the o-toluenesuIphonamide— ^

is precipitated only very slightly contaminated with i

para derivative. But with such a slightly ionised
i

acid as carbonic acid the relative acidities of the '

tiro toluenesulphonamides come into play, though 1

solubility is still dominant, hence a small amount
:

(3% hy carbonic acid) of p-toluenesulphonamide is :

precipitated.

Table II.

5 g. o( mlied tolueaeaulphonamlde. containing 10% v-loluenc
nilphoaamlde. In t mole (1-17 g.) KaOH In 15 c.r.
Acid equivalent to p-tolaencsolphonamide added In 10 c c of

ffatcr.

and representina f
““Ponent,

used. B7adS'i°f to*?’ originally

further 15“/ of oTnWnr ?guivalent to a

containing 997
":™:‘0’'««ulphonamide a solid stillo'ng of ortho component was obtained.

acid! ga?e1n the fi’ri
hydrochloric

n of nX^hionlul containing

(osing La tu ^oconf

amide) a mi^tiiJ i

o-t«Iiienesulphon-

tive hLLI i?
10% of para deriva-

tration L ? } l'’0f foo high a concen-

Extraction of the solid mixture hj alkali.

gro^L unlith was
nll-!r

1^® requisite quantity of aoueousalkali at a temperature of 50° C., am] sh2TL
was then‘'loft“''L‘'*

for three hours. It.8 then left at room temperature for sixteenhours, after which it was filtered.

’’"OS '’Otween sodiumhydroxide and sodium carbimato showed con-

effLT
weaker alkali, sodium carbonate,

‘oos the strongersodium hydroxide, and the recovery of pure a-
toluencsulphonamide is therefore higher.

T.ible IV.
10 g. Hiked lulucnesnlphonaniiats. containing in"; ji-toluciicsul-

phonamldi‘. m.p, loO’.

Alkali (coDc. l-l7%)»p-amlde
Amidn UQdissolved .

.

Hclliag iwiot

% o-amlde iq uodUsolved
amide

XaOlI,

0’234 g.

S-74 s.

152-a’

.Na,C0,.

0'308 g.

9'3:4 g.

153-5’

Add.
1 Hydrochiorlc|

1

Aoctic. Carbonic.

Wt. amide precloitated .

.

!
0'5a g. ! 0-5263 g. 0-4820 g.

Melting point .

.

% o-toluenesulphonamide
!

156*
j

155’ 154-5’

ia precipitate . . ,
. |

99-5 98 97

,
Experiments were made in which amounts of

,

hydrochloric and awtic acid equivalent to 70% of
'

o-wluecesiilphonamide were added to solutions of
!

hnsed amide containing 10% of para compound, in :

8—10% sodium hydroxide. After
|

fiu
lor some hours the precipitated solid was :

nU •
A. second and third separation was

;

, addition of acid respectively equivalent
® f5,o and 9% of o-toluenesulphonamide.

Table 111.

Hydrochloric add. -Acetic acid.

mkod amide, m.p.

fiieiting
point

»» precipitated

point
;;

5g.

3-2 g.

amlde)

0-65 g.
150’»(00% 0-

amide)

5B-

3158g.
156’=(99-5% Q-

amide)

(h65 g.

155’=(98% 0-

amide)

0-489 g.

149’=(87-5% <h

amide)

table, the weaker acid,
' b ve a precipitation of o-toluenesulphon-

If the coiicontration of the .'ilknli he increased,
relatively more p-toluenesulphonamido is extractocl,
and hence the undissolved amide contains a higher
proportion of ortho compound. But the loss (dis-

.solved nniterial) increases with increase of conc-en-
tration, so that the higher fho concentration of the
alkali, the less is the total remaining amide (v.

Tablo V). While at a concentration of 77% alkali,

extraction with two moles of sodium carbonate
yields a slightly purer o-toluenesulphonamide than
does a concentration of 2'3'^, nevertheless the per-

centage of <li.-Jso!vc(I solid ls double that at the lower
concentration.

Table V.

of concentration.

Mixed amide faken. 10 g. (00% o-amidc). m.p. 150*.

Concentration of XajCO*. 117%. 2-3%. 7-7%.

UndUsolved amide 1 9'38g, 9-28 g. 9 02 ?.

Melting point .

.

1
153’ 153-5’ 154’

o*amide in undissolved

solid 94% 9d% 96%
Ami‘''e from mother

0-29 ft.liauor by acldiflration

Mcltlog point ..
,

0-3 g, 0-3 g.

115’ 109^
.
117’

p-amide prese n t .

.

Loss
j

66%
3%

00%
4%

!
6%

y.xiracHon of the solid mixture with aqueous

alcohol.

(1 part o-toluenesulphonamide dissolves in ^
parts of alcohol, 1 part p-toluenesulphonamide dis-

solves in 13'5 parts of alcohol at 5° C. Klason,

Valliu. Ibid.)
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The mixed toluenesulphonamidea were ground up

with 96% alcohol, sufiBcient to dissolve the whole of

the contained i^-tolueneeulphonamide. A residual

solid representing 83*8% of the total material, but

containing only 95% of o-toluenesulphonamide, was

thus obtained.

The use of 50% aqueous alcohol is more succeMful.

The undissolved amide, which represents 93;6% of

the o-toluenesulphonamide, in the original impure,

consists of 98% of o-toluenesulphonamide and 2% of

p-toluenesulphonamide.

Table VI.

10 g. raised toluenesulphonamide, contalolDg 1 g. p-tolueaesol-

96% Alcohol. : 50% Alcohol.

Amide undissolved .

.

Melting point

o-amide In nndl«oIved amide

1

1

8-38 K, 1

8 403g.
1 1635^ 1 ISB*

1

05%
1

98%

i u/
j

In that process of oxidation of o-toliienesulphon- i

amide to saccharin in which o-toliienesulphotiamidc :

in excess of potassium permanganate is used

3563 1903), the excess amide is iMlated as com-

pletely pure o-toluenesulphonamide. Any p-

toluenesulphonamido present is oxidised to p-sul-

phaminohenzoic acid. Application of this pro-
i

cedure as a means of purification of a 90,4 mixture

of 0- and p-toluenesulphonamidcs was highly suc-

cessful. 90—94% of the o-toluenesulphonamide was
;

obtained In a high degree of purity. In the pro-
^

cess saccharin of a like degree of purity, equiralent

to 5—9% of o-toluenesulphonamide, is also isolated,
j

Hence the total loss—unrecovered material—is only

the 10% represented by the initial para component.

Economically, however, the loss of permanganate I

necessitated by this pre^ure is an imiwrtant ;

factor. The saccharin isolated represents only oO/s

of the potassium permanganate rMuced.

Table VII.

10 g. mixed tolucnesulphonamide. cootaloiog 1 g. p-toluenesul-

PotaSum permanganate equl-ralent to 1 g. p-amlde=^'84 g.

Unoiidiaed amide = 81 g. o-P-

A

o-amlde

Saccharin.. = 0-93 g. m.p. 226«=0-87 g. ..

Loss— anreoovered ma-
terial . .

= 1 8*

The o-amide is represented by 99‘2% of 81 g. un-

oxidised =80595 g. and saccharin equivalent to

0 87 g., or a total of 8 9295 g. Hence the loss of i>-

toluenesulphonamide is 0'07 g.

Conclusions.

Consideration of the results of the various

methods of separation of o- and p-tolucn^ulphoii-

amides shows that certain processes stand out as

yielding a product of greater purity and with a

minimum loss.

In every case final purification, brought about by

repeated recrystallisation from water, followed by

sublimation in vacuo is required.

The highest degree of purity which can be ob-

tained is effected by precipitation by acetic acid of

70% of the o-toluenesulphonamide from an alkaline

solution of the mixed amides; a product containing

99-5% of o-toluenesulphonamide is thereby ob-

tain^. But the loss involved is very high—30%

of the ortho compound.

Purification by partial oxidation gives, on the

whole, the most satisfactory results. A product of

a high degree of purity—99%—is obtained, and in-

cluding the sacchajiii which is isolated, represents

the whole of the valuable o-toluenesulphonamide.

a fact of immense importance in the manufacture

of saccharin. But the many and lengthy operations

involved, and the fact that for every one part of o-

toluenesulphonamide recovered 0*216 part of petaa.

sium permanganate is destroyed, and of this 40°%

or 0*086 part, is not accounted for by any product

isolated, somewhat detracts from the advantages

which this method possesses.

For simplicity and rapidity of manipulation, com-

bined with a good yield of o-toluenesulphonamide
of

a high degree of purity, one extraction of the mix-

tore with 50% aqueous alcohol (1 part of mixed

amide to 5 parts of 50% alcohol) is to he recom-

mended. By this means 90*7% of the o-toluenesui.

phonamide of 97% purity is extracted.

Extraction of the mixture with a moderately con-

centrated solution of sodium carbonate, while it

does not effect such a clean separation (the o-

toluenesuphonamide is of only 96% purity) h
'

out almost the whole of the ortho compound;
i

of blit 2—3% is involved.

On these grounds, together with its low cost and

ease of manipulation, it may he suggested as an

admirable means of separating mixtures contain-

ing more than 10% para compound, and even of

the “
i—J

” mixture obtained in the Fahlberg

saccharin process.

I desire to express my indelitedness to Professor

Orton, under whose direction this w*ork has been

carried out.

University College of North Wales,

Bangor.

THE VOLATILE OIL FROM THE LEAVES OF

THE “ WILD PIMENTO ” OF JAMAICA,

BY 0. D. ROBEETS, F.I.C.

The genus Pimenta includes two species whicli

are well known in commerce as sources of volatile

oils. These are (1) P. officinalif, the unripo fruit

of which yields ordinary pimento or allspice oil,

whilst the leaves also furnish an oil of similar com-

imsition; and (2) P. acris, from the leaves of whicd

commercial oil of bay is obtained.

Two volatile oils from the leaves of suVvarietiee

of P. acris have also been examined, viz., oil ot

P. acTis var. citrifolia, Kostel, which is said o

contain an appreciable quantity of citral, and oil

from a form of P. ocru, known as Bpis d In®

anise,” which has a characteristic an ise-1 ike odour.

The oil which is the subject of the present

inve.stigation differs widely in composition from any

of the above oils, and has an odour totalling w

of spike lavender oil. It is derived from the «

of a species of pimento found in Jamaica, botn in

the woods of Upper Clarendim
. Moun-

2000—2.500 feet, and in the Dry ' fpg

tains. The tree attains a hei^t of 40 feet nd
^

trunk a diameter ot 1 foot. The specie W
^

known as “Wild pimento,”, and has been

Anwmis {
= Pimenta) jamaicensis, Britton

;

Harris, by the Go’/ernment botanist.

Leaves distilled in Jamaica were stat^ to

yielded 0*49% of oil. A sample of the ml ^
at the Imperial Institute from the ^

Agriculture of Jamaica in 1918 was PJ"
and had an odour somewhat resembling

oil of Ijavandula jpico. It tiud the >
^

constants: sp. gr.
(1J/15J

0.)
0*8895; a,

100 mm. tiihe) = -6° O'; n„ =
^ f^ aft«!

ester value before acetylation 4 2; ester

acetylation 129*4 Jhe oil was sd^ble^

volumes of 70% alcohol at 15 C-, be

with 6 volumes.
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i['he following results were obtained in a
systematic investigation of the oil.

yres acUs: Indication of the presence of caproic
and acetic acids.

The free acids were extracted from the oil by
shakiai? ** dilute solution of sodium car-

hosate. On acidifying the solution and extracting
ether, an amount equivalent to about 02%

of the original oil was obtained. This acid liquid

;(as distilled in a current of steam, when there

separated in the distillate a small quantity of an
joid substance having an unpleasant odour
resembling that of caproic acid. After separation

from the aqueous portion of the distillate, this

subetanoe was converted into its silver salt, of

which 0'1270 g. gave 0'0617 g. Ag (Ag=48'6%).
Silver caproate contains 48'4% Ag. The aqueous
portion of the distillate was saturated with calcium
chloride, washed with ether, and again distilled in

a current of steam. The distillate contained a
readily soluble acid

;
0’1023 % of its silver salt gave

00657 g. Ag (Ag=6i4'2%). Silver acetate contains

64-6% Ag.

Aldehydes.

On shaking the oil with a saturated solution of

sodium hydrogen snlphite, combination to the

Bxtent of about 0'1% of the original oil took place.

The substance thus removed from the oil had a
rather pleasant odour, and was aldehydic in
character, for it responded to Sehiff’s rosaniliue

test. The amount of liquid obtained was not
sufficient for further investigation.

equivaStriSy
ing oil T^e remain:

solution, and the latter
tillation with eteam^

subject^ to dis-

separated in the distillBfe
t^nr of cineol wvv characteristic

(15°

/

15c) o narh
“ had sp. gr.

Uite tile addition
decomposed at ^116° n and

that the Mi t on of th'i, f

resorcinol «nl,.r
' fraction absorbed by the

cined. practically entirdy of

Identifiaition of a-phellandrene.

unall^M ht‘.V' which was

over .somiim under reduced pressure, and a colour.

n°m°! fV8
-
9r® ‘I’r

"liich had sp. gr.

fr ;t‘a T:1"9 (uiicorr.). A portion of this oil

elacial acetic acid!

The nitri^ Pbfilandrene;
crystallisation from methyl

alcohql and chloroform, melted at 112°—113° C
throU**”''*''*'"^

presence of u-phellandreno in

Idenlifimiion of dipenfene.

portion of the above oil, boiling at

uf j
.*‘'“o“on boiling at 176°-179° was

e
” fornished a tetrabromido melting

at 124 L., thus proving the presence of dipentene.

Phenols. Absence of eugcnol.

The original oil, after the foregoing treatment
with sodium carbonate and sodium hydrogen
sulphite solutions, was extracted with a 3% solution
of sodium hydroxide. A phenolic liquid was

!

obtained which amounted to about 0T% of the
'

original oil. This substance had a slight phenolic
|

odour, and produced a reddish-violet coloration
!

with a solution of ferric chloride, but no evidence i

of the presence of eugenol was obtained. I

Fractional distillation of the nil.
j

before preceding with the fractional distillation
,

of the oil remaining after the removal of the above-
inentioiied trar^ of free acids, phenols, and
aldehydes, the oil was hydrolysed b.v boiling it with

.

alcoholic potassium hydroxide. After the greater
portion of the alcohol had been removed by distilla-
tion, .sufficient water was added to effect the separa- I

non of the oil, which was extracted with ether,
“0 ethereal solution was washed and dried, the

:

rtber removed, and the oil submitted to repeated
j

raction.ation. The following fractions were ;

obtained:—

Ptr trnt.

calculated

on the
orijjinal

oil.

Range of be

Under
14 mm,
presBure.

illng point.

Under
atm.

pressure.

6

dT" lOOmm.
® S tulv.

n *•

D

1.

2.

2.

4.

22

42

4

^ 0
Rebldue IG

?&•- 80*
80“- 96"

95"-U0"
110M26"

176MOO*
19O"-205*
206"-220"
220"-235®

0'8760
0*8677

0-88U8
0-9010
0-9592

-8-26"
-8-74"

-2-SO"
-.8-80"

Too dark
to obtain

a reading.

1-4720
1*4870
1*4705
1*4865

1 5205

Identification of cineol.

»lourlel'’'*^-“"
at 175°—190° C. was a

dour
''..nnipid liquid, having a camphoraceous
'ni treating it with a 60% solution of

Identification of linalool.

Tfe fraction boiling at 190°-205° which was
the largest fraction obtained, consisted of a colour-
less liquid, with a pronounced odour of linalool.
Almost the entire fraction boiled at 197°—198° C.
thts portion had _sp. gr. (15°/15°) 0-8693, a^ =
-3° o9, nr"'' = l-4655, which are the characteristic
physical constants of linalool, .4 portion was gently
oxidised with chromic acid mixture, and the result-
ing oil, alter purification by distillation with
steam, was treated with sodium hydrogen sulphite
solution. From the solid bisulphite compound thus
produced, cifral was liberated, which was recog-
nised hy it.s odour, and identified by the preparation
of crystalline a^iitryl-li-naphthacinchoninic acid,

ni.p. 200° C. From these results it is evident that
this fraction consisted almost entiredy of i-linalool.

The small fraction boiling at 205°—220° C. was
a colourless liquid, possessing a pleasant aromatic

odour. The alctdiolic nature of this fraction was

evidenced by its almost complete esterification when
treated with acetic anhydride; the combination

which took place on heating a portion with phthalic

anhydride was, however, almost negligible, thus

indicating that the sub.stance consisted of a tertiary

alcohol. It was clear that this fraction also con-

sisted largely of linalool, and no definite indication

of tliu presence of any other alcohol was obtained.

Identification of geraniol.

The fraction boiling at 220°—235° consisted of

a colonrlcs.s liquid, possessing a faint rose-like

odour. When a. few drops of this fraction were

oxidised with chromic acid mixture the strong

odour of citral was developed. The fraction,

diluted with an equal volume of benzene, vvaa heated

for several hours with phthalic anhydride. The

acid phthalic ester thus formed was converted into

the sodium salt which, on saponification and simul-

taneous ^stillation in a current of steam, furnished

an oil having the characteristic odour of geraniol.

l^e presence of geraniol was confirmed by the forma-

tion of geraniol diphcnylurethane, m.p. 80°—81° C,

B
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The fraction boiling above 235° waa brown and
rather viscous. It was evident that it contained
resinous decomposition products, consequent upon
distillation of the oil under atmospheric pressure.

With the object of ascertaining whether any charac-
teristic sesquiterpene was present, this fraction was
heated on the water bau for some weeks with
sodium under reduced pressure. The oil waa then
distilled off under 15 mm. pressure. There was thus

obtained a colourless oil, with a slight balsamic
odour, having sp. gr. (15°/15“) 0'9320, and boiling

between 245° and 290° (unoorr.) at atmospheric
pressure. Its high density, wide range of imiling

point, and the fact that the oil was still slowly

attacked by sodium, showed that appreciable

quantities of oxygenated compounds were still

present. The amount of oil was too small to permit
of any further investigation of this fraction.

Summary.

The results of this investigation of the volatile

oil from the leaves of Amomis iamaicensis have
shown that its composition is approximately as

follows:—Terpenes, including a-phellandrene and
dipentene, 17 0 % ;

cineol, 15 0 % ;
aldehydes, unde-

termined, 0T% ;
alcohols, chiefly 1-IinaIool with some

geraniol, 38'3%; esters, as linalyl acetate, T5%
;

phenols, undetermined, 0T%; acids (acetic and
caproic in the free etate), 0’2%

;
residue probably

containing sesquiterpenes, 27'8%.

Scientific and Technical Research Department,
Imperial Institute.

NOTE ON A SPECIAL SLIDE RULE FOR
CALCULATION OF “WET” AND “DRY”
WEIGHTS OF DAMP MATERUL.

HI a. SCOTT.

The necessity for a simple, rapid, and accurate

method of calculating the “ wet ” and “ dry ”

weights of nitrocellutose batches led to the con-

struction in this laboratory of a calculator which has

proved useful, and the principle employed seems to

offer a wider scope for practice.

A slide rule may be used in many cases where a
nomographic or alinement chart has been suggested

for routine calculations. It is easily constructed

and easily manipulated, and tho time required for

tlm calcolation is reduced to a few seconds.

In handling a batch of damp material it is

customary to have a sample submitted for deter-

mination of moisture which is expremed as moisture

per cent, of the damp material. There is now
required the amount of “ wet ” material to give a

specific amount of “dry” or the “dry” content

of a'cerfcain amount of “ wet.”

The calculation is given by

where D=dry weight, W=wet weight, and K*
moisture per cent. This is of the general
Xy=Z and capable of slide rule or nomographic
treatment.

To make the slide rule the frame scale, A B (see

fig.), was divided in the usual logarithmic manner
but the slide scale C D, was divided proportionalh
to log. 100 / (100—M) between suitable limits of In

each division being marked with its appropriate
value of M. The frame scale, A B, was extendHi

beyond the point marked 100 by a length equal to

tho total length of the slide scale.

For wet weight determination the zero mark on

C D is placed opposite the division on A B corre-

sponding to the “dry” weighty and the “wet"
weight read off opposite the division on C D marked
with the moisture content. For “ dry ”

weiglt

determination the process is reversed.

A convenient distance between the points marked

10 and 100 on the frame was found to be 10(10 mm.

The wooden frame and slide were constructed in

the carpenters’ shop and made so that C D conld

be moved easily along A B. The scales were gW
to the wood and coated with celluloid varnish. Ito

whole apparatus measured 4' g'xSi’xJ'.
The accuracy of the instrument, assuming careful

construction, will depend on the scale on which it

is constructed and the number of divisions intro-

duced. The calculator in use has a total maximtm

apparent error due to size of scale divisions of

0'S6 lb. dry weight on 100 lb. of ^y material, bit

this is due to errors accumulating in the same

direction. In practice the reading of figures may

be made to approximations, where necessary,

between divisions, and the error thus maintain^

well within the limit.

It is easy to modify the slide scale to read weigkts

where a certain percentage of moisture is allo*^,

as in air-dry material. The slide in this ia-

stance would be divided proportionally to log.

(lOO—a) / (100—M), where a ia the percentage of

moisture allowable.

In general a similar instrument should be naeM

for rapid calcuhatione of the type o=i.f{y), ™
the slide scale divided in proportion to log. f(i/).

By using several slides, equations of tie

K®)=F(i).f(y). . . may he solved by dividing®

frame scale proportional to log. f(a) and slide scsiei

proportionally to log. F(x) and log. f.(y). .

Need Industrial Collodions, Ltd.,

Stowmarket.
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Communications.

SOME PROPERTIES OF TETRANITRANILINE
(TNA).

BY B. J. BLURSCHEIM, TH.D.

Since the appearance of the first publications on
TNA‘ many authors or patentees have dealt with
the subject. Additional information of value has
resulted in some cases, whereas erroneous or in-

correct statements have been made in others, and
it may therefore be u^ful to give a brief review of
the subject on the basis of seventeen years’ personal
experience. The present communication will there-
fore deal with the constitution and reactions of
TNA, its density and colour, stability, physiological
properties, power, and seiisitising properties, and
certain points connected with its manufacture. Of
the tests recorded below, in all of which, unless
otherwise stated, merely water-washed, unrccrystal-
liEcd TNA manufactured on plant scale has bwn
used, Nos. 2, 4—S, 14—16, 22, 26—29, 42, 43, 49—
61, 58—60, and 64 were carried out by Allied and
associated Governments, Nos. 9, 21, 25, 30, 35 56
67, 62, 63 (partly), by explosivoa manufacturers!
Nos. 44, 52, 5S, and 61 by ordnance manufacturers
Nos. 3, 10-13, 17—20, 23, 24, 31-34, 36, and 63
(partly) by the author, and the remainder are
quoted from the literature on the subject.

I.—CONSTITOTIOK AND RtSCTIOXS OF TNA.
TNA was first prepared and analysed by the author
in 1904, and the work wa.s partially repeated by his
assistant, T. Simon, in 1900. The determination of
tie positions occupied by the nitro-groups was
carried out by the author in 1910, both by synthesis
from derivatives of aniline containing a second
nitro-group in an ortho- or para-position with

amino group,* and by the conversion
ot TN.A into compounds already known, notiiblv
trmitroresorcinol* and trinitro-m-phenylenedi-
amine. It was thus definitely proved that the
mtro-groups occupy the positions 2.3.4.6, that the
3-niiro-group is mobile,* also that all are real nitro
and not nitrite groups, for otherwise ammonia could
not transform TNA to trinitro-m-phenylenediamine,
tut only to an ammonium salt of an aminophenol.
In order to test the nitro-formulatioii of the

mobile grmip in the 3-poaition, Van Duin' recently
'

reduced TNA by means of titanous chloride, and his
results confirmed the already well-established fact, i

rt had already been stated' that the mobile nitro- !

E oiip can be replaced by numerous other radicles— j

reaction with alcohols, phenols, or
amino-group can be .acetyl- :

nlion^i •
®?®tyltetranitraniline, trinitroamino- :

Ttoo
’ hnd -pbenetol h.ad been described.

Tln,?i again prepared by Van
, as well as some of the amines,*.

Sor* iQirt
Ptc.. etc. FlilrsrheSm and Simon. Proc.

19^2. 'orlg' Comm**k^Vi *i^®**®*™.
8th Tnt. Cong. Appl. Chem..

f 185, 31; Z , gca. Schlesa-u. Sprengstoffw., 1918,

;e.P.
S224/]gio.

ascrlhlng E®*- Bchlega- u. Sarene.. 1018. 13. 412),

Trav 91110 (ThesU. Utrecht UnlvcreHy, 1918;

Trav »re therefore Incorrect.

’Pro( . “-,'*20 3*. 578.

*.185. E p Z. ves. SeWeM- u. Spreng.. 1913,
• Eec. Tra. ^ "'“.V t2«.

tothora
overlook ***- ’"’tth Van Lennep. These

Phaneto!. * Ptior publlcatloDB concerning trlnltroamlno-

Jre 88* Dnin’s melting points

anthor »ii * 15
*®°**^ whereas those pievloiulywe the mtiAi uncorrected ones.

II.—Density and Coloxir.

crvstals h?
ground material. Larger

tense vclfm^t^o
preparation, .'rom an in-

t-ol. L. G. Storm, at the U.S. Bureau of Mines.

at an enlargement of 34 diameters, reveals a flaw in
the crystals, and under the microscope the centre of
the crystal, with the flaw, appears yellow, the trans-
parent surrounding portion green.

Crystals without a flaw can be obtained under
certain conditions of nitration, and these, under
the microscope, appear entirely transparent and
grecn._ According to the method of nitration the
material in bulk, as separated from the spent acid,

therefore appears—without a flaw—greenish, and
has an absolute density of quite 1’9, or more or less

yellow, with a corresponding decrease of the density

to anything between r9 and T86. This observation

is chiefly due to Dr. Beardsley, of Bound Brook,
N..J.

The absolute density of TNA therefore equals that

of ammonium perchlorate (T89). The absolute

densities of all other organic high explosives and of

ammonium nitrate lie approximately between 1'6

(nitroglycerin) and 177 (trinitroclilorobenzene).

III.—Stability and Rkactivitt.

As early as 1914 W. Macnab,’" on the basis of

several rears’ personal experience, was able to state

that TNA “ combines an exceptional explosive

power with aromatic stability.” Indeed, no TNA
W'hich the author has examined since its discovery

in 1904, including even the very first impure

samples, has proi-ed unstable in the sense of being

unsafe to handle or store. But to produce a

material capable of satisfying all the more or less

sensitive tests (which were really intendefl, not for

purely aromatic products like TNA or TNT, but for

wholly or partly aliphatic nitro-compounds capable

of cataivtically accelerated spontaneous decomposi-

tion, such as nitrocellulose, nitroglycerin, tetryl

etc) has required the accumulated experience of

several years, hut has now been achieved on a com-

mercial'scalc and without any purification of the

material other than washing with water.

« Lecturea on aploalvos. Institute ol Chemistry, Pp.25, 80(1914).
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Typical examples of different TNA stability tests

are given below, and the results are subsequently
interpreted and compared with those obtains from
other nitro-explosives.

A.—Ahel test.

From each test the approximate percentage ef
NO, which would be evolved per year if the
measured initial rate were maintained has been cal-

culated by Robertson and Smart’s formula,”
No. 1 carried out by Van Duiu and Van Lennep”

with TNA prepared with KNO„ and re-crystallised

from aoetio acid, Uaed 10 grama in closed con-

tainers of 29'3 c.c. capacity, heated without test

paper
;
times given are those after which an inserted

starch-zinc iodide test paper is coloured in 30
seconds.

Temp. Time. NO|% per 7e&r.
70“ C. 3 hiB. . . 0-044
60" C. 28 „ . . O’OQSl
60“ C. iOi „ t 0-0003S

C. 1S12 .. 0-000087

t 2 samples out of 1.

No. 3, heated with test paper according to stan-

dard American Abel-test method, temperature
65-6“ C.—
() Standard plant TNA, dried on plant scale

6 hrs. at 80° C. in a partial vacuum of 26—27 in.

{4 samples) ; 4 hrs. 13 min. plus; N0,<00007% per
annum.
() Similar material, original moisture content

0 23%, dried only 1 hr. at C. at ordinary pres-

sure, tested a few days after manufacture: 30, 50,

51 min.; NO, av. 002% p.a.

(r) Same material an (6), not dried; 17, 26, 41

min.; NO. av. 005% p.a.

(d) Similar material, not dried, after 9 months’
ordinary storage (3 samples) : Slight test after 68
min., no increase of tint in further 33 min.; NO,
0009% p.a.

(e) Same material as (a), after adding a drop
(co. 5% of water) ; 12J, 121 min.

;
NO, 0 26% p.a.

(f) Same material as (e) after re-drying for 1 hr.

at 100° C. : 60 min. plus; NO, <0'01% p.a.

No. 3. Plant TNA, which had been stored 6J years,

with a moisture content of 0 49%, was used and
American Government potassium iodide test

paper :

—

() Pre-dried 4 hrs. at 60° C., whereby moisture

wasreduoedto 0'26% . 10 g, TNA, test tube of 39 c.c.,

temp. 95° C., heated with moist test paper: av.

15 min.; NO, 0'05% p.a. at 95° C.

() Pre-dried 4 hrs. at 96° C., 10 g. TNA, temp.
95° C., test tube 39 c.c., heated with moist test

paper ; av. 32 min. ; NO, 0 011% p.a. at 95° C.

{c) Pre-dried 4 hrs. at 95° C., 2 g. TNA, heated

by Van Duin and Van Lennep’s method, without

test paper test tube 25 c.c., 24 hrs, at 100° C. : av.

1 min.; NO. 0-013% p.a. at 100° C.

(d) Same as (r), 6| hrs. at 100° C. : av. 3 min.

;

NO, 0-016% p.a. at 100° C.

(e) Same as (c), 6 hrs. at 100° C. : av. 4 min.
; NO,

0-013% at 100° C.

(/) Same as (c), but only 01 g. TNA, 2 hrs. at

13^ C. : av. H mm.
;
NO, 2-5% p.a. at 130° C.

(g) Same as (/), preheated 14 hrs. at 130° C.,

heaW 2 hrs. at 130° C. : av. 3 min. ; NO, 1-1 % p.a.

at 130° C.

S.—iSanometric and gTavimetric heat tests.

No. 4. Gas evolution in vacuo of plant TNA after

about 10 months’ ordinary storage. Pre-dried,

before test, for 4 bra. at 60° 0., 18 hrs. at 80° C.

:

1st hour, 0-60 c.c. per g. per hr. at 120° 0. ;
2nd,

“J., IHiU, LSH. _
»K«!. Tnv. CUm., Ism, at, ISS; Tan DtUn. Utnetat. Theslt,

ISIS. ^’ As dne iodldfl test paper fs more seashlve than El paper (</

Marshall," Bxpiealvea," Znd ed., p. SW) these Sgnres are icmevhat
tMlUgb.

0-26; 3rd, 0-16; 4th to 7th, 0-11; 8th to 11th O OQ
12th to 15th, 0-07; 16th to 19th, 0-06; 20th to

hour, 0-062 o.c.

No. 5. Same material after about 45 montlm’
storage. Pre-dried 18 hrs. at 30°—40° C., 2 hrs st

about 90° C. : Ist hour, 0-66 c.c. per g. per hr
120° O.; 2nd 0-28; 3rd, 0 24; 4th to 7th, O ls Wt
to 11th, 0-10; 12th to 15th, 0-075; 16th to 19th, 6 %
20th to 30th hour, 0-044 c.c.

’

, No. 6. The same material as No. 6, after grinding
and water-washing, then pre-diying as in No. 5^

gave results practically identical with those of

No. 5.

No. 7. Same material as No. 4, similarly pro.

dried : 1st 18 hrs., 0 034 c.c. per g. per hr. at 100°

C. ;
17th to 32nd, 0-020

;
33rd to 48th, 0-015

; 49th to

64th, 0-0125; 6Sth to 80th, 0-0112; 81st to 96th
0 0106 c.c.

No. 8. TNA from an experimental run on a sbjH
plant scale, in which a mixed acid had been used

containing about 2% more water than specified for

standard TNA. Pre-dried 18 hrs. at 30°—40° C,

and 2 hrs. at 90°—100° C. ; first 4 hr., 8-8 c.c. per

g. per hr. at 120° C.
; 4 hr.—3 hrs., 1-28

;
4tli to ISth

0-25; 20th to 27th hrs., 015 c.c.

No. 9. TNA made on an experimental scale"
: ht

4 hrs., 0-11 c.c. per g. per hr. at 120° C.
;
5th to 8th

0-075
;
9th to 12th, O'OIS; 13th to 16th, Q-OHo; litk

to 20th hrs., O’OSO c.c.

No. 10. The loss of weight of TNA (same material

as No. 4, pre-heated 3 hrs. at 96° C.) was found to

as follows:—At 130’5° C., first 2 hrs., 0-113% per

hr.; 2 hrs. to 9h. 40ra., 0-031%; 9h. 40m, to

17h. 20m., 0-017%
;
17h. 20ni. to 25 hrs., O'OiSi:.

Thereafter at 105'5° C., first 54 hrs., 0'0012%
;
SJ to

104 his., 0-0012% p. hr. The same material (pre-

heated 3 hrs. at 96° C.) lost 0-113% per hr, at 130'5°

C. for the first 2 hrs., and thereafter O'OOtSX per

^ur at 106° C. for 6 hrs. The same material (pre-

heated 3 hrs. at 96° C.) lost 0-021% per hr. for the

first 5 hrs. at 106° 0.

No. 11. The same material as No. 8 (pre-dried

3 hrs. at 96° C.) during the first 2 hrs, lost 0'4.54)i

per hr. at 130-5° C.
;
3rd to 4th hr., 0'130%; 5th to

6th hr., 0-108%.
No. 12, To ascertain whether aminopicric acid-

the only non-volatile product formed by hvclrolysis

of TNA—has any effect on the change of weight of

the latter when heated, a mixture of 95 ,4 of fltat-

dard TNA and 5% of aminopicric acid was heated

at 130° C. The % per hour decrease was identical

with that obtained with the same TNA by itsdf.

Aminopicric acid by iteelf, after 4 hrs.’ preheating

at 95° C., lost during the first 4 hrs. 0 075 % per hr,,

and during the 5tb—8th hrs. 0*048% at 130° C.

No. 13. The % per hour decrease of a mixture of

95% of TNA and 6% of aminopicric acid romained

the same when the composition was finely ground

to ensure intimate mixing.

C.—Fume {German) Test. 135° C.

No. 14. TNA was found to withstand the test (n®

fumes) for 60 hrs. plus.

No. 15. TOA which had been further dried on

plant scale at 80° C. for 6 hrs. in a partial ''ooim®

.turned the blue litmus paper to a neutral v>ns I

samples) after 34 min. without bleaching the oJ-e-

A fresh paper inserted thereafter wa.s tiirned P'”

in 72 mins. (3 samples). The test paper did notia

its sensitiveness. The TNA gave no fumes .ina

not smell of acid.
, ,

TNA which had been pre-dried in the latora .

for 2 hrs, at 100° C. and then allowed to coey®

1 hr., turned the paper, at 1^° 0., to a neutraiP’"

after 43 mins. (1 sample), and 63 mins. (1 sawP

There were no fumes or acid smell.

** A disgrsm erf this test h« bsen pabUshed la Z. Bco- ^o*’***'

Spnngit., ISIS, I. 184
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V.^torage test at 90° F. (32° C.) 1

No. 16. Explosivea for authorisation in Great
;

jfitain must withstand this test for six weeks.” !

XNA is on the British Home Office list of authorised
'

explosives of January 1st, 1920, in Class 3, Divi-
j

sion 2.
I

E.—Storage test at 75° C.

No. 17. TNA withstands this test, not only for
i

the & bf®. prescribed hy the International Com-
mission for Unification of Explosives,” but for an

'

indefinite period.
j

F.—French litmus tests.

No. 18. Moist neutral litmus paper is not red- j

dened by TNA in 6 days at the ordinary tempera-

tare. ,, ,.

No. 19. Dry blue litmus paper is not reddened by ,

TNA in 36 hrs. at 96° C.
j

No. 20 (test prescribed by French railways).
'

Neutral litmus paper is not reddened hy 100 c.c. of
;

n-ater with which 1 g. of TNA had been shaken for
;

i hr. at 15° C. !

G.—Behaviour toward metals.
\

No. 21. Experiments already recorded” have
'

shown that TNA, whether wet or dry, docs not
;

attack steel, iron, tin, copper, brass, lead, alu-
j

minium, or sine in 14 days at the ordinary tern-
j

perature. i

No. 22. TNA (moisture about 0'2%) was packed
in copper caps, sealed with parafBn, and stored for

;

28 months at 90°—100° F. Both the TNA and the
\

surface of the metal remained unaltered. i

H.—Behaviour towards inorganic nitrates.
i

No. 23. 40 parts of TNA and 60 parts of com- i

mercial ammonium nitrate, neither of which had
been specially pre-dried, were ground together and
stored for seven years, under a glass jar, at
ordinary temperature and in daylight, and ex-
cluding atmospheric moisture. No interacti.in had
taken place, since the mixture was separated into
its unchanged components by means of benzene or
water.

No. 24. Compressed cartridges containing 50%
of “yellow” TNA from an early experiment on
semi-plant scale, 10% of potassium nitrate, and 40%
of barium nitrate^* were stored for 28 months at the
ordinary temperature, with access of air moisture,
and during part of this period in daylight. They
remained unchanged.

I.Sesistance to wafer, sohibilify, and
scopicity.

AVet TNA as manufactured retains about
of water on a vacuum filter, and less than

iU/s on a centrifugal. TNA with 20—25% of water
jas generally dried at a temperature rising slowly
irom 40° to 60° C. for about 24 hrs. at atmospheric
pressure, or about 8 hrs. in a vacuum dryer. Its
acidity was determined, both before and after dry-

to a method specified by two of the
associated Governments, in which 10 g.

i^A IS allowed to stand for I hr., with occasional

ic ru iieutral water, whereafter it
Itered and twice washed with 20 c.c. of water,

u filtrates being titrated with N /50 sodium
15 drops of a 0’5% phenolphthalein

The acidity obtained for

Sreen” TNA generally amounted to

hesfe,}
calculated as HjSO,, and was the same

® and after the drying. There is therefore no

<^“4 Exploalves.” 1015. p. 129.

"z Cong. ippl. Chem.. 1012. 20. 311.
Spreng-. 1«S. •. 185. i

exhibited by W. Macnab In his lecture

on storage.

Lot -C 3 / if
‘On a sample of TNA,ot INC. 3/16, nspeeted lu August, 1916 for

of ‘his sample, at

acMitflL f ‘’f
“ ^ determine the

fncroasp ¥,0 017%. This apparent

Sal error Ti.^
"

"‘“'"J
‘he limit of experi-

u
The amount of mosturo (about 0%)

fartnrd^
P'-esent in TNA of regular plant mami-

If the mat^Lk”
" decomposition

’"Til excess ol

maHo fu '‘'h'"'* t®®*® were

frHiL 8- composite sample of
ordinary green TNA was placed with 150 c c. of
neutral water in sealed rubber-stoppered bottles in
* room and shaken occasionally and the
acidity test^ a,s described in No. 2.5 wi'th the fol-
lowing results:—

Aftur

1 day
2 days
15

21 ..

.\ddity.

00195%
00231
00341
00354

Increased
acidity

per day,

0-0036%
O'OOOd
0 0002

The above indicated that, in the dark, the acidity
obt.aincd with water is due to the gradual liberation
of the occluded .sulphuric acid. In further tests, in
which TN.A, as manufactured was allowed to stand
with water for 6 mins., the acidity with uiiground
TNA was found to be 0'034% and with the finely
ground substance 0 063%. It is .stated in the official

report that these figures and the results of tests

Nos. 23 and 29 show that the acidity is due to the
removal of occluded sulphuric acid, since if it had
been due to decomposition of the TNA the figures

for “ increased acidity per d.iy ” would have shown
a rise or at least remained steady.

No. 28. Prolonged exposure to excess of wafer in

daylight. A blend of green and yellow TNA,
original acidity 0'0232%, showed the following in-

creases of acidity : After 1st 24 hrs., 0'0209%
;
24

—

48 h., 0-0270
: 4^72, 0-0092; 72-96, 0-0256; 96—

120, 0 0228: 120-168, 0 0392; 168—192, 0 0110;
19-2—210. 0-0147; 216—264, 0-0287; 261—312.

0-0140; 312—336 h., 0'0094%, Average increase of

acidity per 24 hrs.. 00159%. Two other samples

showed an average increase of acidity per 24 hrs. of

0-0163% and 0'0139%. The daily variation in the

increase of acidity appeared to depend somewhat on

the changes of temperature. Tliat the TNA,
through the action of water at ordinary tempera-

ture, does not undergo any change that would affect

its quality is deraoiistrated, the official report adds,

bv the fact that the three samples after the above

tests had m.p. 212-5°, 213 0°, and 213-0° C. respec-

tively.

No. 29. The sample of TNA which had been stored

with excess of water for 13 days without complete

exclusion of light was dried at 60° C. and then

heated for one hour at 100° C.

() Abel test at 65-5° C.
;
3 specimens.. The test

paper was not coloured in 1 hr. 50 miii., whereupon

the te.st w.is discontinued.

() Heat test at 136°—140° C.
;
4 specimens. The

first indication on the litmus paper of a change from

blue to neutral pink appeared after 17 minutes.

After an additional 58 mins, (viz..^ a total heating of

i hr. 15 min.) the papers had entirely changed to a

-e'ltral pink, with the exception of a strip on the

margin of each, which had originally been more in-

tensely blue than the rest of the paper, and which
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remained blue. The TNA gave no fumea amd did
not smell of acid..

These tests are, states the report, in the case of

the Abel test as good as, and in the case of the
136°—140° 0. test better than the results obtained
with the aame sample before storage with water.

No. 30. Prolonged exposure to a smaller amount
of water in daylight, at ordinary temperature. 10 g.
of TNA with 4 g. of water were left for 33 days, then
wMhed and filtered. The filtrate showed 0'054% of

acid. 10 g. of TNA which had been shaken with
water for a few minutes, then washed, gave 0 03%
of acid (c/. No. 27).

No. 31. Prolonged exposure to excess of moisture
in partial daylight. TNA as used in test No. 8, but
with 10% of water and an unusually large amount

Ten weeks’ ordinary moist storage fsoo
saturation) :

— ^

(Gain in weight cidculated on original weight.)

Oalala Lead block. Gain in leaiiw..!.
Week. wt.m.). c.e. Week. “’““‘ock.Week.

Gain in
wt.(g.).

Lead block,

c.c. Week.
let . . 0 0015 .. 13*0 «th
2nd . . 0-0019 . . 12*9 7th
3rd . . 0 0021 . . 12-85 8th
4th . . . 0-0OS5 130 9th
5th . . 0*0025 .. 12-9 10th

The keeping qualities of TNA detonators when
exposed to moisture at ordinary temperature are
thus quite satisfactory. This was confirmed by
lead-plate tests carried out on No. 6 detonators
after a year’s ordinary and a year’s hot-moist
storage at 40° C., as shown by the accompanyino
illustrations.

^

Fulminate alooe. Fuimlnaie-TNA. Lead azlde-TXA.

of sulphuric acid remaining after perfunctory wash-
ing in the plant, was left in a stoppered am^r
bottle, on an open shelf, for 35 months. When dried
thereafter—-without any previous w'ashing—its

melting point, when compared, by simultaneous
heating, with that of a sample of the same material
which had been carefully washed and dried a few
days after manufacture, as well ae its appearance
(colour etc.) were found to be unchanged.

No. 32. Solubility of TNA in water. One g, of
finely divided TNA was shaken for ^ hr. with 100 c.c.

of water at 13° C. in order to remove traces of
mineral acid and soluble impurities introduced by
the factory water-wash. The material was filtered,

washed, and then left for two hours in one litre of

water, with frequent shaking. After filtering the
water was evaporated at 100° C., a little ammonia
having been added to retain all transformation pro-
ducts. The solubility was thus found to be approxi-
mately 1:50,000 at 13° C.

Even in solution TNA does not react with water
as readily as appears to be commonly supposed'*

:

Nu. 33. 20 g. of TNA was dissolved in 225 c.c. of

acetone at about 30° C., filtered, and stirred into
400 c.c. of water at ordinary temperature. About
90% of the TNA was thus recovered; the rest re-

mained in the mixed solvent, also unchanged, since,

even after an hour, the solution gave no nitrous
acid reaction with potassium iodide test paper.

No. 34. Hygroscopicify. This has been given”
as 0’12% for a material made on a small scale. This
figure approximately holds good for the standard
(*‘ green ”) commercial material. A sample which
had been plant-dried to 0‘49% of moisture was com-
pletely la^ratory-dried at 95° C., and then exposed
to moist air until its weight became constant, when
it was found to contain 013% of moisture. A more
finely divided (“yellow”) TNA became constant
after 32 days, with 0'19% of moisture.

No. 35w. Storage of TNA in detonators. The de-
tonators were manufactured with 0'3 g. of 80%
fulminate and 0‘4 g. of TNA per detonator, at a
pressure of 176 Ib.

*»Teit Xo. 33 prove* that Van Duin (Rac. Trav. Chim., 1®17,
37

. 117 ; 1020. 3i. 150) U mistaken when he makes water reaponsihle
for the instantaneoafl reaction of TNA with sodlom acetate in
aqaeoQs acetone at ordinary temperature which had been prevloosly
desciihed by the present u|tbor. Besides, numerous otter tiasie
reaaents react similarly l^Rn total absence of water.

Z. gee. BchlesS' u. Spreng., 1918. B, 185.

J.—Consideration of tests Nos. 1 to 35 in reJntm
to each other and to the behaviour of oiitr

nitro-explosives vnfh a mobile nitro^gm^
[tetryl, nitroglycerin (jiitroglycol), nifrocefhi-

lose {nitro starch)'}.

According to the bulk of expert opinion {cf.

Guttmann,** Nathan,*^ Thomson,*^,
Cullen,** Aspinwall,” Spica,” Barthelemy,** Sy,”

Lenze/* Escalee,*^ Will”), the Abel heat test re-

cords, in the first place, not the degree of stability,

but the degree of purity of an explosive. When a

given impurity is known to lower the heat test of a

given explosive and at the same time to cause its

progressive decomposition, then the Abel test be-

comes indirectly a measure of the stability of a par-

ticular explosive as affected by a particular im-

purity. It therefore does not necessarily indicate

the relative stability of samples of the same ex-

plosive contaminated by different impurities; still

less does the Abel test claim, to quote Cullen,*' to

measure the relative stability of different explosives,

Nevertheless, if it is often impossible to draw

definite oonclusiona from a bad Abel test, a good

test, provided that no foreign substance which would

mask oxides of nitrogen is present, necessarily in-

dicates a corresponding degree of stability; more-

over, the Abel tests usually obtainable from good

commercial grades of various explosives enabh'

certain conclusions to be drawn as to their relative

stability if the effect of impurities normally present

on both the test and the stability is taken into con-

sideration.

According to test No. 1, Van Duin and

Lennep obtained a TNA which would evolve ratnej

lees than 0*01% of NOj in 115 Years at 32° C. (B9 F )

and in 37 years at 50° C. (l'22° F.).” In the pr^

paratioii of this sample potawinm nitrate aaa

”J.. 1901. 9-12.

“J.. 1902. «88.
, „ ..

** Eep. of Int. Comm, on " Unification of Btabillty U’sft’

^
plosives,*' 7th Int. Cong. Appl. Chem., 1909; Sec. Hln,

**Ibid.. p. 174.

**U.S. Artin. J.. 1903. 80. 1S8.
•• Z. ges. Schless- u. Sprang., 1909, 4. 303.

ncnajclt""*• Exploslvstoffe” Vol. 2. 179; “ Xltrogylcorln und

161 1908,.

••Z. Mgew. Chem., 1901. W. 775.

••These authors (see also Van Duin and Van Lennep.
_

Chlra., 1917. 87 . 114; Van Duin and Brackmann. " .3^
1919. II. MU) and also Stettbacter, base on these

these alone, their allegation that TNA shon^ meanluS

tioD.” Obviously they failed to realise the quantitative

of their tests.
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Fi,ltescmi«.-S0« PRomm
aoetio acid had b^n used, both of which lower the
heat test or iJNA and are never employed in its
manufaeture.

_

It is therefore not surprising that
on a commercial scale and without any purification
other than water-washing, a TNA is obtained which
when properly dried on a plant scale, gives still
better results, such as the official tests No. 2.
Nos. 2 and 3 show the effect of moisture on the

Abel t^t. Attention already been called*' to
the fact that INA—which, as evidenced by Nos 21
25, 30, and 31 and the official tests No. 26 to 29
and 22 is not affected by moisture under any e'en
ditions arising during its manufacture, storage and
use—at more elevated temperatures slowly reacts
with water" according to the equation
C.H(NO.).(NH.)+H.O=

, . ,
C.H(NO,),(OH)(NH.)+hNO„

producing the trace of nitrous acid required to
colour the test paper. If at the ordinary tempera
tore the action of even large amounts of water
becomes immeasurably small, this must be ascribed
not alone to the temperature coefficient of this
reaction itself, but to its product with the tempera
ture coefficieiit of the solubility of TNA in water
which solubility, at the ordinary temperature, is
practically ml (see No. 32).

’

That the quality of TNA does not suffer by the
action of moisture during the heat test (No. 2) is
due te the fact that the permanent product of the

aminonicric acid d^s not affect the sta-
bility of TNA (Nos. 12 and 13).
The gas evolution tests at 120° C. are in good

agreement with the loss of weight at 130° C for a

(TNA). 101 r

and NO, produced by the aetior f

“
derived from th^ a^/ ® /Jftion of water vanour
their gradual elimlLT^o^”*'*’'”'

°*alic acid, and
tion of NO, to fall off (c/ N^l

'

'

i=y\ /Ti
ur

47c). These include
UCCIUC

-.ivea trom the deebmpf

small even at 130“ and
^ ^Sfiro—exceedingly

at 65-5“
C.-representi,l observation

of TNA.** ^ ^^0 actual decomposition

' rertainlcids" low?r tL”'stahTi
I

the gas evolUion increased waI’ fu
"

: crystals"; eonverselv t f i j
* “f the

:
pure material anpeaVs tn^^

‘^o^omposition of a
size of crystals v '''Jth increasing

: prove that the iuif
and 13®

TNA remainstnafferted bv hi
f,“'>™erciai

at 130“ C Both id f, *
P'^'^-heating

n-hen the hulk of tho i /
r

*’ “''® explained

ascribed to 1

'"'tial evolution of total gas is

whtVh li
temnval of an impurity-oxalic acid-"hich, )iko aminopicric (cf. Nos, 12 an 1 or

In the Voir^''-
' “tiibditv of TNA

and olio '"’i® e™h.tion from TNA
ndratl nro. ? containing a mobile nitro or111 I rate group is compared:—

T.VA (uurecryst., commercial)

Tetryl (unrccryst., comm.) .

.

(recryst.. BritL^li Service) .. !!

''

Ommttoa (good quality, Brit. Service) .

.

AitrojtlyceriQ**

P""

Total ga, at 120= C. (c.v per a. per hr.).
a\0, at 1-29® C.

(mg. r>erg. per hr.)

1st 8 lirs.

—
First

2hr8.
Fir.-t

40 hrs.

lootii to

20uth hour.

EfTcot of product of

hydrolysig on gas
evolution.

0-425

007
0020**

0-0S9

>0135
0022”

0-366'*

365“

0-905"

0-75”

z

about 0-0007

about 0-01 ”

about 001 aver.'®
5“

5?5 aminopicric acid
no cl feet,

10% picric add causes.
14% initial increase.”

0-015" - -

composition or equal volumes of water vapour
he'ow), weighing

•'"'‘I 'SO
^rature coefficient of approximatelv 2 per 5“ C

of the evolution. Thesame teinimrature coefficient is obtained when gas
«vo ution tests Nos. 4 and 7 are compared with e.wh

inW uo
the same evolution at 100° C.

L
“ St 32 hours as at 120° C. in first 2 honrsA There

ordTf “ substantial initial evolution

of an
*he removal of traces

decreasi^"'^'*'!’
h.V n smaller evolution at a

oxalic mid
impurity is very probably

tire miiri reasons ; The quantita-

tion of siih"/ ^-4 ’“trutions indicates the forma-

19 onlv
amounts of oxalic acid, which

TVhen^J? strong sulphuric acid,

oouditinn/ r

c® carried out increa.singly under

position nf
','?h are well known) causing deconi-

the anDaroT,°4^ i®
'"atal.vsed by sulphuric acid.

'tomSwWrd (before drying) changes
it the orvo* 1

gi^nish, the occlusion (see under II.)

los^ nf •
decreases, and their gas erolution

V traced Oxalic acid, catalysed

*’^tocarhA>v
®^'Phuric acid, is known to decompose

dioxide and water at the
:

8 of the tests, and with the above tein-
j

The NOj figures explain the difficulty in obtaining
a oonimertdal tetryl which will give as good an Abel
tost xas TNA. even after recrystallisation

;
also the

fa(;t that TNA does not evolve brown fumes at
133° 0. in 60 hours, whereas good American tetryl
nas tuiiiul to do so in 40—60 minutes—thus
indicating inferior stability even after allowing for
the fifty-fold increase caused by the liquid state'*

Jgjrscheim, z.

test

Spreng.. 1913. 8 . 185.

Pam ““ “ “*^*®‘* with tho TNA. or derived from the

** Cf. Brcdig, Z. Eloklrochcin.. 1900. 12. 159,
** The apprcxlmato .iccuracy of calculations, by Itobertsoa and

Smart’s formula, of very low XO| coaccutrations from Abel teats
Is evidenced, for iiisitanfe. by the good agreement of figures thus
cjvlculated for guncottoH at 71® C, with Robertson and Napper’8
actual dx’termiuations of NO| at 1J5® G. (J. Ch^m. Soc.. 1907, 91,

769). taking Robertson’s temperature coeifieient of 1-9 for 5*.

Farmer. J. Chem. Soc.. i9'’U. TIT, 160J.

Hinshelwood and Bowen. Phil. Map., 1920. 40, 5C9.
” Calculated from pits evolution at 140® C., as loss of weiglit testa

at 130® 0. include traoi's of volatile solid matter which count where
decrease is small.

** L ipures obtained by different observers with different tegular
Service sjiraples.

** Calculated from Farmer’s test at 125® C. {loe. eH.).,

**Froin figures by Policrtsou (foe. cU.); Robertson and Napper,
J. Ghcin. Soc.. 1907, 91, 783.

“The NOj evolution of XG can be calculated for ordinary tem-
perature by Robertson’s temperature eoeffleient (2 2 for 5® C.). In
view of this and the comparatively enormous decomposition of NG
at 120® C.. Stcttb,achcr’s remark (Schweiz, Chem.-Zeit., 1919, 1. 95)

that NG, while less stable than TXA at 70® C,. was more stable at

ordinary tcDipcrature. is absurd. Van Duin’s (Hoc., 1919, 39. 103)

corresponding reference to the absence of acidity in Sobrcrii'a pre-

server! sample of NO overlooks the precautions taken to remove
acidity.
“ Robertson (J. Chera. Socj., 1921. 119. 1 ; 1909, 95, 1241).

*• RoU'rtson, loc. cH.

«* Farmer. J. Chem. Soc.. 1920, 117. 1C03.
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of tetryl at 135® C. The above testa, moreover,

afford support for the proposals of the International

Commission on Unification of Explosives, Barthel-

emy, Lenze, and others, to use a storage-fume test

at more or less elevated temperatures m the

standard stability test, since loss of weight, gas

evolution, and trace tests alone are seen to be mis-

leading unless the nature of the change is taken into

consideration. Taken in conjunction with a fui^

test, however, the other stability testa bring out the

following crucial fact concerning the relative stabil-

ity of TNA, with its mobile nitro-group attached

to an aromatic ring carbon atom, compared with

explosives containing a mobile nitro-^oup att^hed

to oxygen—such as nitrocellulose, nitro^ycerin, or

nitrostarch—or to nitrogen, tetryl ; Whereas

with TNA traces of certain impurities, which are

either normally present or else produced in some

coTiditions by the mobile nitro~group, may affect^ the

Abd test, but do not affect the stability, with niiro-

cdlulose, nitroglycerin, tetryl," etc., they generally

affect both the test and the stability. TNA is

accordingly' intrinsically more stable than any of

these materials, and this becomes particularly

obvious when old industrial products and not

specially purified samples,** are compared.

“Instability” (t.e., tendency to intramolecular,

spontaneous decomposition) must not be confounded

with “ reactivity ” (i.e., tendency to inter-molecular

reaction with other substances). Thus the reactiv-

ity of a nitro-group contiguous to two other nitrc^

groups—which obtains in TNA—is also to be found

in 2.8.4-trinitrotoluene, but less in 3.4.6-, pd still

less in 2.4.6-trinitrotoluene. Notwithstanding this.

Farmer *' found the gas evolution to be no greater

for the 2.3.4- than for the 2.4.6-, and less than for

the 3.4.6-compound.
Even reactivity depends essentially on solubility,

and the practical insolubility of TNA in water at

usual temperatures, together with the lack of auto-

catalysis by impurities, no doubt largely accounts

for the fact that, during periods of storage of

TNA, with its own moisture,*' ranging from 7 to 17

years, no change either in appearance, composition,

or melting point has been observed, even with the

first samples—some of which were acid or otherwise

impure.

E.—Eesistance to light.

No. 36. Samples of TNA of varying preparation

and purity have been exposed to daylight^ in

ordinary ^ass bottles on open shelves for periods

ranging from 7 to 17 years. In no case has there

been any change in appearance or otherwise. Cer-

tain other explosives, e.g., nitroglycerin,** hexa-

nitrodiphenylamine,*' and TNT,“ are, on the other

hand, affect^ by daylight.

“Fanner, Joe. eii.

Farmer (Joe. eU.) states :
“ Oo account of the Instability of

the nltro-ambio group, this compound (tetryl) . . . may undergo

deterioration on storage if not completely purlflcd.”

« J. Chem. Soc.. 1920, t17. 1442.

“In actual practice, whether used In blasting cartridges, fuses,

shells, bombs, torp^o heads, or elsewhere, the material will neces’

sarUy be stored to the dark and to a compressed or cast form. As

shown by the tests on exposure to water, moist behaviour to metals,

etc., there Is to such conditions no change, even with loose materia]

offering a la^ sniface of reaction, ana with moisture to excess of

the 0*12-0-2% normally present.
*• Compare Gody. ** Matlbres Explosives ” (1007).

*• Carter, ges. Schlcss- u. Spreng., 1913, ff, 261.

« C/., Moltaarl and Quartferi, Z. ges. Scbless- u. Spreng.,

1013, I. 405, 432. Even tho purest TUT la turned green by day-

light, a change which la. no doubt, analogous to the pbotochei^al

transformation of o-nltrototoene to o-nltrosobenzo!c acid. This

reaction as well as tl» condensations of o- and p-nttrotoluenw to

etllbenes, etc., and some new observations to be published later,

may be at^but^ to tantomerism (In analogy with the autlKws

bridge formula for primary and secondary nltro-groups ; J. prakt.

Cbtm.. 1902. 99. 101. 320):

** Z. ges. Bdiiess- u. Spreng., 1913. 9, 1S6.

L.—BesUtanee to fire.

The flash point of TNA had been found” by a

British firm of explosives manufacturers to be

220“ C., compared with 186“ 0. for tetryl. ibe

temperatures of explosion of 247°—237“ C. (corr.)

for TNA and 196“—187“ O. (oorr.) for tetryl hare

since been given by Van Duin and Van Lennep.”

No. 37. Some experience is now available on the

effect of fire on largo quantities of TNA. Once a

fire, caused ky a diphenylamine autoclave, extended

to large vats in which about 16,000 lb. (dry weight)

of TNA containing 20 to 25% of moisture was stored.

Though the terrific heat of the burning TNA twisted

the steel girders of the building into almost un-

recognisahle shapes, the TNA merely flashed, but

did not explode.

No. 38. Later, a TNA packing room was, m the

absence of the workers, set on fire by a time fuse;

several thousand pounds of dry TNA, nailed down

in cases ready for shipment, again flashed witiout

explosion.

M.—Eesistance to shock.

Comparative drop-weight tests are not always

reliable,'* and the results previously given” have

not been confirmed. Later experienro proves that

TNA is slightly more sensitive than picric acid, and

slightly less sensitive than tetryl. Thus, under

strictly comparable conditions, the relative insensi-

tiveness to mechanical shock is expressed by the

figures ;
—

Ticrlc

TNT. acid. TN.t. Tfitryl.

Ko. 39(VaD Duto and Van lennep)**

:

Skg.. maximum height to cm.
for DO detoDatiOD out of 6 . <60 ..<60 .,<C3

B£inimum height to cm. for 6

detonations out of 6 .

.

,. <60 .. 64 5 .. 52

No. 40 (R. Robertson)” : Rela-

tive figures 115 . 100 ..66 .. ;o

In Tiew of these results, which agree with genera

experience, the impression conveyed by J . Marshall

(of the Du Pont Powder Company) that TNA was

slightly more sensitive to shock than tetryl is ob-

viously incorrect.

No. 41. A. P. Howell’s” pendulum friction tests

afford a comparison with some other explosives

;

' Steel shoe

(with 44 lb.

added.)
1-5 m. swing.

Steel

shoe
(irtth

TNA.
NG-dvDamite

40^9

added.) Tested,
j

Passed. Tested. Pasti

pAwpd Failed 10 lu.

1

1 0 I i 0
^

1

TNT. Tetryl. Bwtog.
1

' 0

etc. TNA. 0*5 m. 1

50/50 Bwtog 1

Amato

.

2 m.
Bwtog
(with
aloxlte

1

cloth) ^
—

-

42. Admixture of very little paraffin redme

msitiveness of TNA to mechanical

of TNT; e.g., with 8% of pwaffi".

buted throughout the material,
5

laximum height for no detonation in “
,,

NA was 7 in., TNT 11 in., and r.N.4

fin 5"/. 28 in.

“Eec. Trav. (3him., 1920. 39, 170. .

••CJompare E. Robertfon, J. ^bcm. 8w., 19*- . •

»• Z. gea. SchlcM- u. Spfeng.. ISIS’*
* v -nnin’q assertion

••B,*. Trav. Chlm., 1920. »».
®.“„n tS trtraniiw

. Braekmann, Chum. Weekblad, ¥'L*ockiiianle>'f'

mponada. wM« atroager, are more

thM. aa refarda TSA. disproved by hta ow* reaniM.

•’t. Chem. Soc.. 1D21. ™. IS.

••1. Ind. Bag. Chem., 1»20. 1*. BSO.

•• U.8. Btuean ol Mines. Te(9i. Paper 284. Wl®'
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ffa. iS. The Trauz] block " strength ” of TNA is

not much reduced by such mixtures with SX or

)»9 of paraffin, but is materially affected by 10%
.( paraffin; e.g., the Trauzl block net expansion

(0 ,0.
per 10 g.) of pure TNT was 216, TNA 315,

TNA with 5% paraffin 285 and 285, and with lOlf

paraffin 205 and 225.

No. A4. Six-pdr. projectiles loaded with a mix-

ture of 95% TNA, 6% paraffin (Mixture “ B ”), were
ired through a 2} in. steel plate; the respective

weights were 6'05 and 5'94 lb., and the striking

reiocities 2381 and 2382 f.s. In each case the

impact was normal and the projectile penetrated

the plate. In the first case the projectile was re-

covered whole and undeformed, the burster charge
remaining entirely inert. In the second case the
projectile was recovered broken transversely, in

two pieces just forward of the band score. Here
again the bursting charge remained entirely inert.

103 T

It
'I

known that

organs, notably TNT"
Ihe internal

fied NG •• -j eompletely puri-

«?.’ hexknSintT'^’i ‘ke Siin,/ , exanitrodiphenylamme,"
tnnitroanisol."

V.-PowEK ASB Sexsiiisrao PnopEEras.

greatden^itv
detonation (t?) with

hy HerliiPs" folm"ula"-B'E;;fL'.®\"Se7n“K

mcMuS'w’tl I' “strength,”measured by the pre-siiiro of the explosion eases is

C'’gram''“r
*"

I*’’®
esplosiol gases,

£sion f
tke temperature of ex-

pinion and at atmospheric pressure,

table, column V gives
e relative Trauzl block expansions of a number

Solid high explosivea

(other than mlxtiuea).

TNA

Tetryl

TtlnltrobcnMnc’* .

.

Hemitrodipheay'l sulphide'*

ffexanltrodlphenylaroine’'
'*

Plc^ acid'* . . .

.

Guncotton (dry)” .

.

TriDitrochlorobenMoe^* ..

TiluitroanisoP* .

.

.Vitrostarch”

Trinitrocreso/'* ,

.

TaVT’*

1

i

T.

leniperaturc
i of

explofiioo.

«C.

II.

Gasvol.at
t* in litres

per gram.

!

HI.
Relative

“strength
"

lakttlated.

Relative

‘'strength.”

rcducfd

Trauzl

bloflc

euiargement

j*er Id g.

t

.

Relative
" strength,”

actual \‘'

enlargement :
^kaximum

of Trauzl -

block 1

per 10 g.

823S’> 10-55" SSSu
41.5’* 1-9 i8500'* II-4« 427’*

3126« 981’* 2CS’‘ 342 375’*
33:0'* 105’* 395’*

1— •— — 331 364 Tcr” 1““ — 328 355 l-?0’‘
‘

2599
'

8-727 328
3-20

310
353
830

i-7r»
1-75’*“ ~

307 325 1-634’*— ~ — 304 322 1— — — son 323 \-65’*
1

22(15-7 8-168 306 290 305— — 257 301 1'60’»

2217 fl-7tf4’‘ ; 253’* 265 274’* 1-65’'

Relative

“strength,"

reduced
Trauzl

block

enlargement

per 8 e.c. of

explosive at

maximum
density.

421

355

335

335m
328

300

323
297

No. 45. Shell fragmentation obtained with
above mixture. The report says :

—“ 4-in. <>minon
projectile 1. Weight empty, with base and fuze
26-82 ib. Bursting charge, 2 03 lb. Mixture “ B ”

(temped) plus 63 g. loose TNA as a booster.

Standard 8 dynamite cap and Bickford fuze fitted

tliTough fuze plug. Recovered 276 fragments
Weighing U'6d lb. Weight of largest fragment
29 ib. (base plug); smaUesfc fragment less than
2 grains. Average weight of fragment 0'042 ib.

Calculated number of fragments 663.” In these
tests the material was only hand-tamped, other-
wise a substantially higher loading density would
be obtained.

No, 4Q. Behaviour of TNA iomird$ concussion hy
<111 erplosire u?ave. 6000 lb. of TNa\, packed in open
cases, was stored in a magazine of galvanised iron,
prelected by an earth barricade. A packing room
a tew yards beyond the barricade was blown up,

TVa ^ an explosion of about 800 lb. of dry
ii\A, which precipitated a rock on a railroad cul-
iRg about five miles away, partially demolished the

the magazine, .nnd threw about

in+
but the 5000 lb. of TN.A remained

tect. It may be add^ that, as far as the author
aware, this is the only explosion of TNA which

occurred in a TNA plant. It was
muted by the authorities to eawtage.

n’.—pHYsrotoGicAi, Properties.

with nitrocellulose (nitrostarch etc.)

latinction of having no injurious effect on the

tests Npi. 89 and 42 again ahow that only drop-weight
out oader identical cooditloos are comparable.

of explosives. I^ey have been referred to tetryl =
375 c.c. by means of East’s’® graphical reducing

method for elimination of the excess of expansion

due to progressive weakening of tho block, the

reduced figures being given in col. IV
;
col, VII con-

tains the corresponding redufed Trauzl block figures

calculated for equal volumes (6 c.c.) at maximum
densities.

‘'Compare Van Duin, Chem. Wpckblad, 1919 18, 202.

**Comp. Hamilton. .1. Ind, -Eng. Chem.. 1916. 8. 235; CmbcU

latin. Z. pes. dvliiess-u. Spreng.. 1919. 11, 245 ; Koelsch, ^id.,

917 12 133 ;
Bi’iufsccn. d. Chero. Industrie, 1917, 12. D2 j

Wlwr. “Hkh Explosives.” 206 (1916).

** (7. Sidnt (Du Pont Powder Co.). U.S.P. 1.309.d5S.

•*C/. lUidelofl. Z. gc3. Schkss-u, Spreng.. 1087. 2. 4; Koelscb,

If fi7. : Colver, loc. ci(.. P- 243 ;
Hamilton, ioc. ci«.

cj. Colver. Ioc. cil.. p. 372 ;
Escales. " N'itro-Exploslves.” p, 194

^“r/. Utirsbatl. “ Explosives.” 11. Ed., 273; Carter. 2. gca.

chiess- u. Spreng. 1913. 8. 251.
, tt

•’Cf. Hamilton, loc. ctf.; Casselmann, foe. ci4. j
Koeisch,

'^••Z ee-s. Sfhiess- w. Sprenc., 1914. fl. 236.

»* B. Waller, J. Ifld. Eng. (2ieoi.. 1918, 10. 144.

'*Z BftS. SvPtos- U. Spreng., 1920, 15. 173, 19-.

» Tl. Waller (J. Ind. En2. Chem.. 191S, 10. 144) who has calcii-

M temperatmi-s ol expMoo liS'
‘

’!.t™U«SeSSrs“i ;Ui«4 to the

Ighcr of (he two temperAitures given for TSA.

” Krt-'il. Toe. cil.

" Till'Sve acim for TNT b. neforfiog to the aothm's e^il-

„ SiSSl o&edrtli a TO-
8,
detonate, aod about O iK

ith ;i So. 6. TNA and tetryl are little aSected by the otthe

^'^Afcording tx) pnsaure gauge rcsnlla obtained^ by

r Frqnl'IiQ lost., 1919. tt®. 60") the stiength of hexamtro-

ipjKmyiambie would exceed that of tetryl
f

1 .V MNnirurr to ffienornl experience, but theoretically

m. ;
valuo rcteind to TST.

’•Esealea, " ScbiessljaumwoHe,”
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As to the relative “strength” of nitroglycerin

as such, the available data are contradictory.

According to the calculations of Waller,'* by Mal-
lard and Le Chatelier’s formula, the “strength ” of

NG, with an explosion temperature of 3158® C.,

would be only 332, compared with 395 for TNA; the

same proportion would follow from Hofwimmer and
Haeckel’s" calculations for blasting gelatin. The
specific heat of gases above 2000® C. is, however,
uncertain; accordingly, Kast“ calculates an ex-

plosion temperature of 4250® C. for NG, and
3370® C. for tetryl, U’hich would give relative
“ strengths ” of NG and TNA of abuut 447 and 427.

Comey and Holmes" found the ballistic pendulum
recoil for 615 g. of blasting gelatin and 10 g. of

TNT to be identical (=l'62;l), corresponding to a

ratio of “strength” for NG and TNT of about

l'53:l; East’s Trauzl block figures, reduced by his

graphical method," give the—incorrect (see note “)

—ratio 1'58;1 for NGlTNT, and Bichel’s" “ Drnck-
messer” pressures for blasting gelatin and TNT
(1'46;1) about 1‘4;1 for NGiTNT. On the other

hand, the ratio of TNAiTNT, according to Waller’s

theoretical figures, would be I'SSll; according to

average Trauzl block effects, reduced by East’s
meth^," l'4:l; and by comparative pendulum
swings" T46;l. The ratio of the “strength” of

NG to that of TNA therefore lies between the limits

0-95:1 and 11 :l.

Concerning the relative " strength ” of the

amatols, Crawshaw" gave the maximum theoretical

pressures, when detonated in their own volume, at

i'6 density, as 10,978 kg. per sq. cm. for an 85/15
amatol, 9851 for TNA, and 9486 for tetryl. Quite
apart from the general inaccuracy of “ Druck-
messer” determinations," Crawshaw had to use a
“ booster ” of 24 g. of tetryl to detonate the amatol,
deducting from the result the pressure given by the
“ booster ” alone. He overlooked the fact that the

mixture of an amatol with excess of oxygen, and
tetryl with a deficit, must give a pressure sub-

stantially in excess of the added pressures of the

ingredients. Crawshaw’s figures are, moreover,
theoretically impossible. Not even the gas volume
of an 80/20 amatol,” with its alBbst ideal oxygen
balance, tould produce Crawshaw’s relative pres-

sures, even if its temperature of explosion were not
very much lower than that of TNA due to its some-
what lower heat of explosion and the composition of

its gases (about 60% of which, as compared with
about 20% for TNA, are water vapour and carbon
dioxide with a high average specific heat). Thus
Waller" gives for an 78-73 /2r27 amatol the tem-
perature of explosion as 2310® C. (TNA =3238°),.

and its pressure (“strength”) as 8-2622 (TNA =
10-55).”

’•foe. eit.

••Z. ges. Schieas- u. Spreng.. 1918. 13, 175.
*• foe. eit.

•* Comm. 8th Int. Cong. Appl, Chem.. 1912. 25. 217.
*foe. cit. His reduced figures for NO and TNT (485 and 280)

are erroneous and should, by his own diagram, read *‘435” and
‘•275.”

“The ratio of the "strength” of NG. blasting gelatin, etc., to
that of solid explosives, as found in the Trauzl block. Is invariably
too high. For solid explosives are tested as loose powders, with a
low rate of detonation (about 5000 m. per sec. for aromatic hkh ex-

J

)losivea at a density of 1-0) corresponding to the low density of

oading ; the results are comparable with each other, but not with
nitroglycerin, which is tested at a density of 1-6. with a rate of

detonation of above 7000 m. per see. ; sneh a Large difference in

the rate of detonation results in an additional enlargement of the
cavity.

*

“ Testing Explosives ” (1905) tables.

” 7i. ges. Schiess* n. Spreng.. 1913, B, 18S.
•• J. Franklin Inst., 1919, 189. 607,
•• Comev and Holmes, foe. cif. ; this Is further confirmed l»v

Crawshaw^s exceedingly inaccurate value for hexanitrodtphenyf-*
amine (see above).

•• Cf. ^bertson, J. Chem. 8oc., 1921, 119, 25.
" foe, eit.

** An American 80% ammoniiun nitrate explosive, tested ta the
ballistic mortar by ComepMod Holmes (foe. eit.), was found to possess

73% of the strength of blasting gelatin ; it U therefore about equal
to 75% gubr dyruimtte.

Not only is an 85/15 amatol substantially weaker
than TNA at equal pressures, but there is also littjg

to be gained by comparing relative theoretical pres-
sures, up to 1'6 density, of an amatol which Crawl
sbaw could only detonate with a booster, even at a
density of 1*02 (with a theoretical pressure, even
based on his figures, of only 7000 kg. per sq! cm.)
with an explosive liae TNA which can be detonat^
by an ordinary cap up to its maximum density (^ith
a theoretical pressure, again according to Craw-
shaw, of about 11,500 kg. per sq. cm.).

As to the relative “ strength’* of tetryl, its in-

feriority to TNA by about 10%, as measured in the
ballistic pendulum,** agrees with Waller’s theoreti-

;
cal and experimental figures and with inniimerablo

:

—partly official—Trauzl block tests. It is therefore
- obvious that the pendulum results of Cope,** record-
' ing for NG : TNA: tetryl: TNT the pressure ratios

; 14 : 12*1 :
12*1

: 10, cannot be correct,

i Thus taking equal weights, the energy (K) of
• TNA approaches that of N(j, and exceeds the onerg.Y

I of other explosives. For equal volumes** at masi-
i mum densities it exceeds all explosives. For its

^ maximum density (d) (see under II) surpasses that

;
of NG (1'6) by about 18%.
For its velocity of detonation (v in the brisance

formula) no accurate comparative fipre at equal
' densities are at the moment available, but it has

i been definitely established that it would exceed

;
those of tetryl or nitroglycerin’* by several hundred

j

metres per second at equal densities, and exceeds

1 them still more at maximum densities. In cowr-

i
quence the “ bnsance ” of TNA i5 nof reached 5]/(in

;
equal weight, and siiH less hy an equal volume c!

;
high density, of any other explosive.

TNA. Tetryl.

I

No. 48. The following photographs, obtained by

1
Stcttbacbcr,” illustrate the superiority as regards

i brisanee of TNA over tetryl when 3 g. of euc-h were

j

detonated on iron plates 3 mm. thick. Klsewhere'*

! Stcttbachcr states that TNA in respect ot its

!
velocity of detonation far surpasses all otlier nitre*

(
coiiipounds, that the difference between its brisanee

I

and that of TNT is perhaps as great as between TNT

and dinitronaphthalene; the difference between its

; brisanee and that of tetryl at least aa great as

between tetryl and TNT; and that its explosive

properties undoubtedly surpass those of all othtr

explosives.

No. 49. .\n idea of the comparative brisanee oi

TNA and TNT is conveyed by the following test

A bar of wrought iron 5 in. wide, \ in. thick,

laid on steel supports 15i in. apart. A pap^t

i cartridge containing 100 g. of TNA, or TNT,

••Z. gfia. Sohfoss* H. Sprcig., 1913, 8, 185.
•• J. Ind. Eng. Chem.. 1920. 1 2. 870. .

Waller Hoc. cti.) says :

" The volume of the charge
,

In whleh exploslvea aro compared in the field la practienlly

whether it is a borehole or a war head. It would L -

more rational to compare explosives in the laboratory by ,1^

To do this, the above relative " strength ” figures must be mua

!

by 1*86 to 1-90 for TNA, by 1-5 to about 1-75 tor tlic

explosives, and from the ” efflriency " values thus
” brbaace ” maxima are obtained by taking velocities of deco

at these maximum densities.
.

••This refers to the higher rate of detonation of Vt
m./sec.). It has also a lower rate (<2500 m./sec.) vJ'

7th Int. Cong. Appl .Chem., 3. E, 28).
•• Schweiz. Chom.-Zeit.. 1919, 1.96. ^
•• Z. gos. Bchelaa- u. Spreng., 1916, H, 112 ;

1918, 13. —

*
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laid crosswise on the bar, midway between the sup-
ports, and detoiiated by a No. 8 cap. TNA tore

the iron over a width of ii in. out of 5 in. and folded

it completely together. TNT merely bent it to the
extent of 7i in. in the centre without tearing it.

No. 50. Comparative brisance of TNA and TNT
Ixonsmitted through water. Cartridges composed
of varying quantities of TNA and TNT were sus-
pended under water at varyiiig distances from snh-
inerge^l drums made of 1/10 in. steel strengthened

by two ribs. In one series of tests, with 1 ok. at 1 ft.

distance from a drum 42| in. long and 28j in!

diam., with TNT the indentation produced
was 20 in. wide, 13 in. high, and 3 in. greatest
depth, but no rib was crushed and a hole was blown
on the near side only. With TNA the indentation

was 26x21Jx5} in., one rib was crushed’, and holes

were blown on hoth near and far sides.

No. 51. Comparative brisance in bombs and
grenades. Mills grenades containing 1 oz. each of
INA and other service explosives (tetryl, TNT,
etc.) were placed in a wooden box filled with sawdust
and suspended from the ceiling of a wooden shed,

and detonated to obtain comparative fragmenta-
tion. With TNA alone the experiment miscarried,

as the floor of the shed was blown through.

No. 52. Brisance tested on steel plates 7xl20x
120 mm., with paper cartridges containing 100 g.
of TNA. With the cartridge staniling upright a
hole was cut clean through. With the cartridge
lying lengthwise across the steel plate (which wa.s

supported at both ends), the plate was folded com-
pletely together. With the steel plate half pro-
truding over the edge of a steel table, with the
cartridge lying on the plate parallel to edge of table,
just balanced so that a slight touch would cause
it to fall to the ground, the plate was cut completelv
in two.

Tests such as No. 60 have a direct bearing on the
efficiency of charges for depth bombs, mines, and
especially torpedoes.” In torpedo heads the density
is of additional importance,'” as the volume can
only be iiicreased at great expense, also because for
equal weights the centre of explosion is brought
closer to the object to be destroyed.”* Wet gun-
cotton is in this respect even inferior to TNT.*”
The amatols under water are also stated to be
inferior to TNT, no doubt owing to their low rate

'

of detonation.*"

Brisance as evidenced by tests Nos. 48, 49, 51
,
and

'

62 IS all-important for surface demolition, .and
particularly again when weight or volume is limited,

*
ii/

carrying capacity of bombing air-
cratt, ‘ by the calibre of guns used against fortifica-
lons, or by the feasible weight of grenades thrown .

Kgainst tanks.

brisance of TNA, combined with it.s sensitive-
ess to detonation by primers, can also be utilised
0 explode other materials, by employing it either
an intermediate detonator, or else as a sensitiser
mixed to such materials,

Torf*'
®™®ttiveness to detonation by fulminate,

con,*
“7 ®tt>rm and Cope,*" 0'4 g. of each nilro- '

“mpound per test:—
!

mentlVl!!?!,'?'^ and confine-

Zonatorl oVl
practical conditions inttetonators .and fuses. ,7. .Af.arshall*" (of the Du Pont

(«hi h latter should be 0-1700 as actually recorded),
I’.™aimt-.f.-R. Nobel, of Hamburg

;

record that tetryl and TNA both “ when they afe
' * '?' density, retain their

fo c I

*' detonate by means of the
'

out
“inate of mercury,” and point

on 7
^ friction under firing strain, which may lead

to detonation of the primer in a shell fuse containing
an incompletely compressed intermediate charge, is
thereby avoided.

No. 5-5. Sensitiveness of larger quantities of com-
pressed and confined TNA to fulminate.
Paper cartridges containing 100 g. of TNA and

1
? 8'.”f fulminate each gave two complete

detonations in two tests, while with J g. of fulmi-
nate three tests gave one complete detonation and
two Ignitions.

No. 56. Sensitiveness of wet TNA to an initial
impulse.^ Using a No. 6 detonator, 50 g. of TNA
with 0-55% moisture gave compression of lead block
I6-32 mm.; with 5-79% moisture 1606 mm.; no
compression was observed with 1006% and 1506%
moisture, the TNA failing to detonate.
The following results wore obtained using No. 6

detonator and primer of dry TN.A :

—

\Vt. of dry
primer.

j

TK.\.

1

Moisture,
i

%
^

Cnmp. of

lead block,

mm.

5-0 45
1

15-06 17-33

1-0 40
I

15-06 16-44

0-75 49-29 : 15-06 None
10 49 i 15-00

!
15-14

10 49
1

10-42
i

None
5-0 1 4.1 i

16-42 i None

No. 57. Comparative power developed by differ-

ent explosives when detonated by fulminate alone,

.and by TN.A primed with fulminate:—

Expio-

Lead block te^t-

(c-O-cnlargemeut/g.)

Ballistic pendulum
teat.

(Netft.lh./lOg.)

'ion In importance of a high velocity of detona-

12 I'rsnior, Z. ges. Schicss* u. Spreng.,

'Od 8®** Schless-u. Spreng., 1907, 2. 4 ; Molinari

“•C/ 8. 405. 432; Blchel, E.P. 6850/1911.

‘”C/ Qu&rtlerl. loe. cil. Earner, toe. ctl.

"* For rS 1 ‘i"*
toe. cU.

W. 27 .

detonaUon c/. EobertaoD. J. Chexn. Soc.. 1921,
IH VM a ,.

^’idon ^ been desalbed in

‘‘BiRh (charge of TNA alone), and by Colver

(chaige of 2 parte of TNT and 1 part

U-B. Buw«,. vlolenoe of the exploeion la emphas^d
Bureau of Mines, Tech. Paper 126, 1016.

Rive.

1. 2, 3. 1. 2. 3.

Nitro-

Klvcerin Xo.6. Fiil- 50 49-5 49-5 1295 1295 1295

explosive

(blasting

minati

No. 6. TNA 49 48-5 50 i
1345 1345 1295

gelatin)

Ammo*
No. 6. Fill- 12

’ 16

j

14 1 807 767 847

nitrate, .

90%.
TNT
10%

minate

No. 6, TNA 21-5 22 Zl'5 1
S88

!

847 909

»•* J Ind. Eng. Cljem., 1920. 12. 336.

E.P. 2407/1912.
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The fulminate detonator contained I'O g. of

fulminate charge, and the TNA detonator 0'3 g. of

fulminate charge, the remainder baring been re-

placed by about half its weight of TNA. Similar
results were obtained when No. 7 or No. 8 detonators
were used. Thus fulminate, acting through TNA,
has a higher initiating effect than a fulminate
charge heavier than both of these together when
employed alone.

No. 58. BelatiTe power developed by TNT shell

charges exploded by TNA- and tetryl-intermediate

detonators. Tbe conclusion was reached by the
officer in charge that “the action of TNA was not
inferior and was even superior to tbe action of com-
mercial tetryl, which is the regular explosive for

detonators of the type mention^.”

As to the sensitising properties of TNA when
used as an ingredient in explosive compositions,

several tests have already been recorded. Sub-
stantial progress has since been made, and a few
further tests will now be described.

No. 69. Sensitising and pressure effects of TNA
when mixed with TNT.

(a) TNT-TNA composition, cast, then ground
(TNT solidif. p. 77° C.). With TNT alone the en-

largement with a No. 6 cap in Trauzl block (average

of 4 tests) was 22875 c.c.
;
TNT with 9% TNA

239-25 c.c. ;
TNT with 20%TNA 264'75 c.c.

(b) TNT-TNA mixtures, not cast (TNT=m.p.
77° C.). With No. 6 cap (6 teats each), TNT alone

gave average 235-0 c.c.; with 10% TNA 246'8 c.c.

Using No. 8 cap (3 tests each) TNT 275-0 c.c. ;
TNT

with 10% TNA 290-7 c.c.

(c) TNT-TNA mixtures, not cast (standard pure
TNT). Using No. 6 cap TNT alone gave 228 and 190
c.c.

I
TNT with 5% TNA 208 and 217 c.c. Using

No. 8 cap TNT alone gave 237, 260, and 174(?) c.c.;

TNT with 5% TNA gave 256, 255, 245 c.c.

No. 60. Sensitising and pressure effects of TNA
when cast with dinitrobenzol (DNB), then
ground;—Pure TNT gave an enlagement (Trauzl
block) 230 0 .0 . ;

TNA 25%, DNB 75%, 221 c.c.;

TNA 35%, DNB 67%, 240 c.c.; TNA 40%, DNB
60%, 255 c.c.

;
TNA 50%, DNB 50%, 277 c.c.

No. 61. Sensitising and brisance effect of TNA
when cast with dinitrobenzol in shells.

6-pdr. shells, loaded with a cast composition of

3 parts of dinitrobenzol and 1 part of TNA, were
fired against steel plate in same conditions and with
identical results as given under No. 44. The follow-
ing fragmentation was obtained in a 4-inch common
projectile ;—^Weight empty with base and fuze plugs
28-80 lb. Bursting charge 2 7 lb. Mixture “A”
(cast) plus 63 g. loose TNA as a booster. Standard 8
dynamite cap and Bickford fuze fitted through fuze
plug. Recovered 400 fragments weighing 9-65 lb.

Weight of largest fragment 2-16 lb. (base plug),
smallest less than 2 grains. Average weight of
fragments 0 024 lb. Calculated number of frag-
ments 1161.

No. 62. Sensitising effect of TNA on TNT in
detonating fusee. It has already been recorded"’
that, in equal conditions, an admixture of 20% of
TNA increases the v^ocity of detonation of
a 2-6-mm. TNT detonating fuse by 12%.

Nitrdglyoerin (or dinitroglycol) and TNA appear
to be the only materials with which it is com-
mercially"* possible to sensitise cheap ingredients
so as to obtain powerful explosives of high density,
good oxygen balance, and a high rate of detonation.

" Z. gH. Sdiless- 0. Bpreag., 1913, t, 186.
^loe. eit,

Tetryl hu alto been propoted for this porpoee, for lotUnce
^ Blip’s

1^). bat iU briunce It not tn^ w to compeattte for lu cost
<n nMnaltctare.

No. 63. Types of industHal TNA explosives.

(1) Dry. (a) Substituting TNA for TNT etc to
obtain higher density without loss of sensitivesess
and thereby reduced hygroscopicity and hielio.
power. Examples: TNA 35%,'“ ammonium
nitrate 66% (compressed to T6 sp. gr.); TNA 50% 'o

barium nitrate &%, potassium nitrate 10% (com
pressed td I'S sp. gr., no packing required). (M
Substituting TNA plus cheap and comparativelv
iiiert ingredients for TNT etc. Example: TNAiPi,
nitrobenzol (1:3) 12%”'; ammonium nitrate 88 %
(c) Adding TNa to black powder.

(2) Plastic, (o) Substituting TNA plus a linuij
or semi-liquid material for NG in dynamites to in-
crease power by reducing amount of inert material
necessary for oxygen balance; to achieve greater
safety in manufacture, transportation, and use
avoid risks from exudation,"’ volatility,'"

or
freezing, and prevent deterioration on storage'"
or through warm climates. Example: TNA 35'/

liquid nitrated solvent naphtha (about 14% N) 5%’

nitrocellulose 0'2%, combustible matter 2-2%,sodiura
nitrate 57 6%. The pressure, velocity of detonation
and sensitiveness of this explosive were found to bp
close to those of a corresponding 40% NG-dynamite
(5) Sensitising cheap plastic compositions by means
of TNA, to obtain increased power and reliable de-

tonation"’ at increased densities. Examples
: TNA

20%, liquid nitrated solvent naphtha (14% N) 9
-

7 %,,

nitrocefluloso 0-3%, barium nitrate 70%. 'This

gave good detonation with No. 8 ;
it was not tested

with No. 6 detonator.

TNA 2-5 5 4 2-75 2'5

Dinitrobenzol
Liquid nitrated sol*

— 5 —
vent naphtha .

.

Ammonium nitrate

6 8 10 6 5

(coated) .

.

Nitrostarch . •

&6-5 82 82 83-75 Si

5 _ 7'5 6

Starch 2
Nltrocottou __ 2
Consistency
Detonation with

powdery- plastic plastic plastic powdery

No. 8 detonator good good good not

taken
not

taken

Detonation with
No. 6 detonator

good fair fair not
taken

not

taken

Small block com- 13-18 not not 12-0 13-12

pression (No. 7

detonators) (75 g.

explosive)

mm. taken taken mm, mm.

Mixtures of TNA, liquid nitrated toluols, and a

chlorate or perchlorate in varying proportions may

be used according to nature of chlorate selected and

degree of nitration of the toluol,

It appears remarkable that the enormous brisance

of TNA can be reduced to such an extent as to

Some comparative testa carried out with these explosive!

have been described In Z. gcs. SchUaS'ti. Spreng., 1913. 8, 1^5.

To which sodium and ammonium nitrate dynamiUs are pani-

culaiiy liable {ef. Marshall, “ Exploslvoa,” 2nd ed.. p. 3C3).

"•^Ich leads to "the severe and nauseating headaches

other disagreeable and dangerous maladies which result frora

handling of explosives containing nitroglycerin ” mentioned w

U.8.P. 1,309.553 by Swint (du Pont Powder Co.).

“•Thus selatlnlaed dynamites suffer on storage in warm chniatB *

blasting gelatin quickly becomes difficult to detonate
power, sodium nitrate gelignite cartridges are Particularly

remalo unexploded after storage, and NO has a tendency to rew

to Its lower rate of detonation, and largo conslgDCocnts oi

»

explcelves have to bo condemned from time to time (c/.

“ IJxploelvee.’* 2ad ed.. p. 858; Kast, Z. ges. Schiess-u. Spreng-.

1913. I. 89. 175 ; Btettbacher, VHd., 1918, 13 . 405 ; Ha/SS'
J.. 1914. 837 : Mann and Klrtou, Report to Oovt of West Awtiaiw-

Thus potassium and still more sodium chlorate

generally difficult to detonate even at moderate densities

;

and ammonium nitrate and sodium chlorate tbe

more trouble through Insensitiveness due to ni.)

less compressed they are; plastic nltroetarcb {ef - Swm>'.

and nitrated solvent naphtha exploelves and other plastic n

explosives (cf. Behweizer, Z.ges. SchlesS'U. Spreng.. '

j}

generally tend to be too insensitive, and TNT as a

iQSttfficdently active and cannot be used in aufficient

on account of Us great oxi^ deficiency

Cook and Hanfs. Atlas Powder 0.),
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permit of large proportions of the same being em- i

^ied in propellants for fire-arms.

No. 64. The following is an example of a composi-
i

tion which gave the required velocity within the •

fertniiiMe pressure, when fired with a 150-g. hnllet i

^ a 0'3 Service rifle :— j

60 parts of finely ground TNA was embodied with
1

40 parts of soluble nitrocellulose by means of 92 i

parts (by weight) of pure ethyl acetate,"* and
;

worked into powder of 0 0602 in. diam. by 0‘2185 in. :

length.

Charge.

12 grains

43-5 ,.

44 ..

Initial velocity,

ft. per sec.

.. 2623
2593

.. 2647

Pressure.
;

lb. x>er sq. tfi.

46.750
1

47.400
52,100

The weight, and still more the volume, of such a :

charge are substantially less than for a correspond- '

ing nitrocellulose powder charge. These tests have
i

only been preliminapr, and it is not yet possible to
]

state either the maximum velocity obtainable within
|

the permissible pressure, by further changes of com-
\

position and dimensions of the powder, or the i

nature of stabilisers, if any, which may possibly be :

required. .

VI.—Notes on the Mantjeaciche of TNA.

Experience has shown the nitration of m-nitrani-

lina to TNA to be an exceedingly safe operation, and
it has ail along been carried out as an ordinary
chemical—not an explosive—manufacture. This is

;

due to the great solubility of m-nitraniline in sul-

phurio acid, which excludes any formation of .

separate layers, such as may occur with mixed acid 1

and toluene or nitrotoluenes; also to the high melt-

ing point of TNA, which causes it to be obtained as

a finely divided, crystalline suspension in the spent
acid (which cannot be detonated even after filtra-

tion), and thus prevents—unlike TNT—the forma-
tion of separate layers of explosive and spent acid

;

perhaps also to the relatively low temperature of
nitration, though according to testa on an experi-
mental plant scale the temperature may be allowed
to rise uncontrolled without danger of explosion;
and, lastly, to the fact that the nitration is a single-

.

stage operation, and can therefore easily be made
fool-proof.

The nitration has hitherto been carried out in
nnits up to about 2500 American gallons capacity,
"lie control has been found so easy that there is no
objection to the use of even larger units. Tbe time
occupied by a nitration has been reduced to about
0 hours. After separation from the undiluted spent
wid by filtration the TNA is water-washed and
again filtered. It is then ready for drying. With
"b/o of water content it cannot be detonated by any
method (cf. No. 66), and is admitted on the U.S.
railroads as a non-explosive.
The drying of TNA corresponds to the drying of

picric acid, i.e., it is relatively safe. Several

‘tais*’“hiflf''lf*'^
with fresh acid for nitric

th!yYeu“nrIvZ, f
m-nitraniline,

140 parts
8iven for the final stage (130-

CONCLTJSIONS.

nirJf obtained on an ex-

vaCwe '•'NA possessesvaluable properties in a high degree- that it is a

neutoaf''totZ‘f compound,neutral Without action on metals; that it is the

tha“n®Mv n h
has a higher density

organic explosive, is non-
oygrosoopic, does not change on storage is sneciallv

mechanical shock, can be easilv detonated by an
ordinary detonator even when highly compressed,
has a smaller oxygen deficiency than other aromatic
exp osives, that it is a very suitable ingredient of
explosive mixtures, and can be made at a com-
petitive price.

All of these conclusions have been ronfirmed bv
later developments on an industrial scale. In
addition, it has been proved that TNA is not
injurious to health, and that it does not change
through moisture, during manufacture, storage, or
use—such change requiring more or less prolonged
exposure to a combination of moisture and tempera-
ture which both substantially exceed the normal,
whereas in practice, where temperature may ex-
ceed the normal (in shells, bombs, etc.), moisture
does not, and where moisture may be high (in sub-
marine mines etc.), the temperature is not.

The successful development of the industrial pro-
duction of TN.-V has boon achieved largely by the
skill and perseverance cf .American technical men
and operators.

Fleet, Hampshire.

™thods have been employed, but drying on shelves,

y of hot air fans, has given the best results,

f
be latest operating results indicate the following
“isumptiqn of materials, per lb. of TNA pro-

otto, including all intermediate stages (dinifro-
Dsol and m-nitraniline) ; Benzene 0'6 Jb., sul-

£ ocid (100% basis, including 6% reconcentra-

Ifti"/ \
nitric acid (100%) TO, sodium sulphide

Klb f
’ O'd to 0’5 lb. About

bas t-*u
thiosulphate can be recovered, but

pij
j

“'rto been run to waste. The above sul-

d\it»a°
“Mumption can be substantially rc-

reonix
high—and superfluous—heat test

1,^.
;r*®''bs for military TNA are waiv^, also

toonnt
° toiionoentration loss of the relatively large

« of sulphuric acid used is avoided by mixing

'’wbof W“ ssheted ss It does not reset with TNA, whereM

THE DETERMIXATIOaV OF ZLVC BY THE
POTASSIUM FEKROCYAXIUE METHOD.

BY E. OLIVIER.

Tht> determination of the zinc content of

iiuritralian concentrates is usually carried
_

out

volumctrically, either by tho so-called American

nietiiod (the potassium ferrocyanide method) or by

the Schaffiior method (titration of the amraoniacal

»»Z. g(^3. Sdiksa- u. Spreng., 1913. 8.

“•Vaa Dulii and Van Lennep (Rec. Trav. Oiirn., 1917. 87. 114)

on ll>c basis of a few laboratory nitrations of aniline and of m-nltr*

aoiltoe with [lotassium nttrate—which are but two of the numerons

methods of obtaining T.VA described In tho uuthor’a patents—

record soroewliat lower yields. In view of the lieflalte examples

Tvievionaly given of nitration temperatures of lOb i. down to below

the ordinary (e.ff.. E-P-. 3224 (1910) ;
Z. ges. Scbless- u. Spreng..

1013 8 lS5) Vaa Duin and ^an Lenneps rcmarli (we. ew.. cf.

RIotouli Soc. Chem. Ind. Ann. Repts,. 1919. 530) that the author b

nitration temperature of 70” C. w.aa too high, is irrelevant

;

Btettbacher’s converse allegation (Z. gea. Schiess- u, Spreng.. 1916,

(I 112) that DO nitration occurs below 100 ^

SuWqientlj Stettbacher himself (Sebiess- und Spreri^ofie 1^919.

201-**) Quot-ea “Van Duin a («ic) method of nitration 30 ^*

M the best. As to tha nitration of m-nltroaceUndld^ attention

had already l^n called (Fldreschelm. G.P. 243 079) to

mediate compound characlerisod by Its pale

had been obtained by Witt and Witte (Ber., ^08. 41 . 3091) wten

' uaha two cqulvaienta of potassium nitrate and operating tn ‘^^in

' conditions which they found on analysis to be a new Isomeridc

• of nlCTaro'ide. Van Duin and Van Lennep (Rec. Trav. CUm., 1920,

' 39^146) departing in material respects from the Indications given

; by WittaSdWitte. were thereby misled into erroneow supi^i-

1 Sna which will be dealt with elsewhere, in connesion ’^th a dls

{
cossloD of the purely sdeotifle aspect of the meclu^m of these

1 7 img Schiess- o Spreng.. 1913, B, 185.

I

" ft Snow be added that it has a higher ahatteilng power than

' other eiplosive
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solution with sodium sulphide) ; this last method u
also sometimes termed the Vieille Montague method
(c/. Fievet, BuU. Soc. Chim. Belg., 1919, 28, 351).

In the American method, as usually carried out,
the ore or concentrate is decomposed by means of

nitric acid and potassium chlorate, the mixture
evaporated to dryness, the residue boiled with
ammonia and ammonium chloride solution, and the
filtrate amdified; the copper is removed by means of

lead foil, the liquid is neutralised with ammonia, a
solution of potassium hydrogen tartate and ferric

chloride - is added, the solution heated to about
75° C., and titratM with standard potassium ferro-

cyanide solution in presence of ammonia until a
spot test with acetic acid shows a blue coloration.

The method used for preparing the solution for
analysis rreulte in the extraction of the zino
together with the copper, cadmium, calcium, and
magnesium, and part of the lead, iron, and
manganese. Of these elements only the zinc,

oopper, cadmium, and manganese are precipitated
by the ferrocyanide, and only the copper is removed
prior to the titration, so that the cadmium and
manganese present are returned as zinc. Whilst
the amount of cadmium present in the concentrates
is nsually so small as to be negligible (it averages
about O'l %), this is not so in the case of manganese,
which may be present to the extent of considerably
more than 1% and so result in a high figure being
returned for zinc. In one case, for example, the
author found 1-16% of manganese (as Mn,0,) in
the zinc solution before titration.

That amounts of manganese such as are found in

concentrates vitiate the titration is shown by ex-

periments in which manganese corresponding to

3% and 4% respectively of Mn,0, was added to
solutions of known zinc content; on titration of

these solutions 0'8% and 2-3% or zinc in excess of

the quantity present was indicated.

To separate the man^nese completely from the
solution, a few c.o. of hydrogen peroxide are added
to the mixture of ammonium chloride solution and
ammonia used to treat the residue resulting frog,
the decomposition of the ore; this renders the
manganese insoluble, and the resulte obtained agree
cloeely with those found by the Schaffner method
When fhe percentage of manganese present is

small (e.g., p-25%) the results obtsined by the two
methods (without the use of hydrogen peroxide)
agree within about 0-1%, but in most cast*
manganese will be present in amounts sufficiently

great to necessitate tbe use of hydrogen peroxide.

The American method has another disadvantage
especially where a large number of titrations have
to be made daily—viz., the titration is carried out
in hot solutions

;
this is necessary in order to obtain

complete precipitation of the zino ferrocyanide in

! a dense, gelatinous form. Further, the blue colors,

tion produced in the spot test is not entirely satis-

factory, since although the reaction is very sensitire

the colour is not always very distinct in presence ol

coloured ferrocyanides and the intensity of the

colour is not appreciably increased with increasing

amounts of potassium ferrocyanide.

I

In the author’s opinion, the Schaffner method is

preferable to the American method in view ot the

above facts, and also having in mind the fact that

the zinc is precipitated as colourless sulphide, which

affords a ready indication of its freedom from other

metallic sulphides. The only other colourless in-

soluble sulphide known is the double sulphide oi

1
zinc and cadmium, discovered by the author ii

I

1886, but the error arising from this source is

i negh^ble since, as already pointed out, zinc ores

I contain very little cadmium, and moreorer the

’ greater part of the cadmium is separated as

: sulphide together with the lead and copper.

Central Laboratory of the Vieille Montague.
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the preparation of guanidine salts
AND OP NITROGUANIDINE.

EV THOMAS EWAN, M.8C., PH.D., F.I.C., AND
JOHN H. YOUNG, M.8C., F.I.C.

Ihe methods described in this paper for the

preparation of guanidine salts and nitroguanidine

easily and economically were worked out between

1903 and 1905. At that time the authors thought

they saw a possibility of utilising guanidine nitrate

and nitroguanidine industrially.

The possibility of preparing guanidine salts from

(vanamide was first investigated. Erlemne.Tcr

(innalen, 1868, 116 , 253) obtained guanidine from

ivauaniide and ammonium chloride in alcoholic-

solution at 100° C. Volhard (J. prakt. Chera., 1874,

[2], 9, 15) heated aqueous c.vanamido and ammo-
nium thiocyanate at 100° C. (10 hrs.) and obtained

some guanidine thiocyanate. In these papers no

mention of yield is made.
The authors first investigated the formation

of guanidine nitrate from sodium cyanamide

(Na,CN,), a sample containing 72-8% Na,CN,

being used; 5 g. of this was dissolved in 200 c.c. of

cold water and concentrated nitric acid added drop

bj drop as the cyanamide was dissolving so as to

keep the solution as nearly neutral as possible, and

fln.il!y made just acid to methyl orange with one

drop of Nil nitric acid. The solution, containing

evanamide and sodium nitrate, was evaporated on

the water-bath to a small bulk and transferred to a

large test tube
; 5 g. of solid ammonium nitrate was

added and the whole heated in a sulphuric acid bath

to 145°—150° C., and kept at this temperature for

about one hour, during which time the liquid evapo-

rated considerably and became pasty, but there was

no appreciable disappearance of cyanamide. The

temperature was then slightly raised and a little

more (1 g.) ammonium nitrate added. At 155° C.

the mass began to froth considerabl.v and cyan-

amide slowly disappeared, and after a further i hr.

none was leftT The product was dissolved in hot

water, filtered from a little insoluble matter, and

the guanidine determined as picrate. The yield

was43T% of theory.

,NH
CN 'c:NH

I

NH,

-b CO, CN C;NH
I

NH
/
COOH

IS allowed for ammonium picrate retained, and the
solubility of guanidine picrate in ammonium
picrate solution is taken as 1 in 4000.

A number of preparations of guanidine nitrate,
starting with sodium cyanamide, were made with
yields usually near 50% theoiy. The operation may
be divided into the following stages:—G) Dissolv-
ing the sodium cyanamide in dilute nitric acid to
form a solution neutral to methyl orange and con-
taining cyanamide and sodium nitrate. (2) Evapor-
ation of this solution to dryness in the water-bath
under reduced pressure (50 mm.). (3) Extracting
the cyanamide from the residue by digesting with
ether. (4) Evaporation of the ethereal solution.

(5) Heating the residue with excess of solid am-
monium nitrate to 1,50°—180° C. to form guanidine
nitrate.

In one experiment the amount of evanamide at

the end of stag&s (1) to (4) was determined and the

quantity of guanidine nitrate at the end of (5).

The following were the yields at the respective

•Stages expressed as percentages of the theoretical

yield: (1), 100; (2) and (3), 97-9; (4), 95-2; (5),

57-3%,. From the above results it appears that the

loss of yield takes place in stage (5), so it was de-

cided to polymerise the cyanamide at the end of

stage (4) by adding a few drops of ammonia and
wanning; when this was done the sub-scijnerit stage

(5) gave an almost theoretical conversion of

dicyanodinmide into guanidine nitrate according to

the equation H.C,N.+2NH.NO,=2CN,H,,HNO,,

This led the authors to investigate more fully the

formation of guanidine salts from dicyanodianiide.

B. Rathke (Ber., 1885, 18. 3102) found that

dievanodiamide heated with ammonium chloride

and water at 150° 0. gives considerable quantities

of guanidine hydrochloride
;
ammonia and carbon

dioxide are also iirodiiccd and react with dicyano-

diamide to form biguanide and melanurcnic acid

. respectively.

NH,.C(:NH)XH.CX-bNH,=\H,.C(;NH).NH.9(;NH).NH,
Biguanide

XH..C(:XH).XH.CX+CO,=XH,.C(;NH).NH.CO.N;CO

= XH<p^,

Melanurcnic acid

G Bamberger (Ber., 1883, 16, 1074) observed the

formation of melanurcnic .acid from dicyanodi-

amide and w.iter at 160°-170° C. and later (Ber
,

1890. 2.1, 1856) he formulated the change as fol-

lows;—
,NH

H,0 CO
\
C:XH

,XH

CO
\
C:NH

XH, XH
/

COOH

XH NH
\co/

Smolka and Friedreich (Monatsh., 1888, 9, 1227)

obtained biguanide from the product ot the inter-

action of alcoholic dievanodiamide and ammonium

chloride at 105° C. (8 hrs.), and have alp

(Monatsh., 1889, 10, 86) described exMriments in

i

which small quantities of dicyan^iamide nnd am-

monium chloride (1 mol.) or rUno P
' heated together lU the dry state at 160 —170 C.

' The products of the reactions were bi^anide salts.

I The melt when dissolved m water and treated with

i copper sulphate and sodium hydroxide, gave a rose-

red precipitate of biguanide copper sulphate

I drained well on the pump and dried at
i and Dioekmann (Ber., 1892, 25.

! say that the formation of biguanide by this method

Vozarik’a method (Z. angew Chem., 1902, 15. 670;

) 1902, 1041) was employed to determine

^anidine quantitatively. A quantity of the sub-
stance containing about 0*25 g. of guanidine com-
pound is dissolved in 26 c.c. of water (filtered if

Necessary), precipitated with 75—125 c.c. of 0*8%

ammonium picrate eolation (made by dissolving

nf 8^ picric acid in water, adding ammonia
[h alkaline and making up to 500 c.c.), and after

stalling for 1—2 hrs., filtered through a known
of aebeetoe in a Gooch crucible, washed

each time with 12 c.c. of ammonium picrate
^wution J— -- « ” •*

100° c— w vuusianu weigiiv; i or
precipitate and 2-6% of the weight ot asbestos
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is a very delicate operation, temperature, propor-

tion of reactants, and time affecting the result.

They recommend that an intimate mixture, quite

dry, of 5 g. of dicyanodiamide and 8 g. of am-
monium chloride be heated in an oil bath, with
constant stirring, until the temperature reaches
195° C., at which point it is kept for 5—10 mins,

and then cooled, extracted with water, filtered

from a little insoluble matter (ammelin), and the
copper salt precipitated; the yield of copper salt

was 46—50% of theory.

Bamberger and Dieckmann also state that
Smolka and Friedreich’s temperature (160°

—

170° C.) is too low, and that at 195° C. biguanide
decomposes into ammelin. The authors examined
Bamberger and Dieckmann's method and con-

cluded that the proportions given (5:8) were due to

a printers’ error (5:3 is more nearly correct). The
following results were obtained ;

—

Dicyano-

g.

ra.a.
8.

Final

temp.
“C.

TlcDeto
beat up,

mins.

Time at
top

temp.,
miu^.

Copper
bigu-

anide
sulphate
dried at
100" c..

«•

TIeM
%

theory.

5 8 190-200 _ 6 0-03 07
5 S 190-200 «i 08 73
5 3*2 196 5* 0-8 7-3

5 S-2 195 10 042 38
5 3-2 185 6 5 1-57 14-3

5 3*2 178 5 5 1’88 171
32 105 2 5 200 18-2

It will thus be seen that most of the investigators

mentioned above considered a biguanide salt to be
the principal product resulting from heating a mix-
ture of dicyanodiamide and an ammonium salt.

Where the formation of a guanidine salt was stated
no mention of yield was made, and the fact that

very high yields can be obtained seems to have been
quite overlooked. The authors prepared the follow-

ing guanidine salts, viz., nitrate, thiocyanate,
sulphate, and chloride, by heatii^ mixtures of
dicyanodiamide with the respective ammonium
salts in the manner described below. In the case

of the nitrate and thiocyanate almost theoretical

yields were obtained, whilst in the case of the less

fusible sulphate and chloride the yields were not
quite so high, but nevertheless satisfactory. One
of these salts (thiocyanate) was made later in the

same way, and a very satisfactory yield obtained
by Werner and Bell (Chem. Soc. Trans., 1920, 117,

1133), who found that by heating an intimate mix-
ture of 43'5 g. of dicyanodiamide (95'5%) and 76 g.

of ammonium thiocyanate to 120° C. for 3)—4J hrs.

guanidine thiocyanate is formed, and a yield of

90‘8% of theory was obtained.

Guanidine nitrate.—The following method was
found to be satisfactory. The proportions used
were according to the equation

H,C,N.+2NH.NO, =2CN,H.,HNO..

A mixture of 300 g. of dicyanodiamide and 576 g.

of ammonium nitrate was heated in an enamelled

iron pan, 10 in. diameter and 6 in. deep, by means

of a Bunsen flame, and stirred with a thermometer.

The mass was all fused at 110° C. and was heated

to 150° C., at which point the burner was removed

as the heat of the reaction kept the temperature up

for some time. The mass became more viscous as

guanidine formed. As soon as the temperature

began to fall the burner was replaced till the tem-

perature reached 160° C., when the reaction

usually gives out sufficient heat to increase the tem-

perature of the masg_ to 180°—190° C., at which

point the reaction ffsoon completed. Finally it

was heated to 200° 0. for about 10 minutes and

poured into iron moulds. 90—96% of guanidine

nitrate was obtained in this way. The time of the
complete operation was about 14 hrs.

Larger batches were made in the followine
way;—3 kg. of ordinary commercial ammoniaa
nitrate was melted in an enamelled iron pan 12 in
diam. and 6 in. deep over a Bunsen flame and some
20—30% of the dicyanodiamide theoretically rg.

qnired (say I’S kg.) ^ded during the fusion in
order to lower the melting point; the remainder was
added gradually at 160° C. at such a rate that no
external heat was required to keep the tempera,
tore steady at this point. When all the dicyanodi-
amide had been added the mass began to crystallise

BO the temperature was raised to 170° C. ’The mass
became liquid again but soon solidified, so the tem-
perature was raised to 180° and finally to 190° 0.
waiting each time till the mass was pasty. Finally

it was heated to 200° C. and poured into moulds.

The product contained 91% of guanidine nitrate

and the loss of weight was about 3%. 3 hrs. was
required for an operation. About 170 lb. of guani-

dine nitrate was made in this way.

Guanidine thiocyanate, CN,H„HSCN, was made
in a similar way to the nitrate by heating an in-

timate mixture of 55 parts of dicyanodiamide and

100 parts of ammonium thiocyanate. Yields of

over 90% were easily obtained.

Guanidine sulphate, (CN,H,)„H,S0j. When the

ammonium salt is not readily fusible it is more

intimately mixed with the whole or a considerable

part of the dicyanodiamide before being heated.

For example, 100 parts of dry ammonium sulphate

is ground together with 60—62 parte of dicyanodi-

amide (or a considerable part of it) and the mix-

ture fused in an open vessel. The fused mass (to

which any dicyanodiamide remaining unmixed is

added gradnally) is then maintained at a tem-

perature preferably between 160° and 180° C. until

it has solidified to a cake of guanidine sulphate,

In one experiment 125 g. of an intimate mixture

of equal molecules of dicyanodiamide and am-

monium sulphate was heated. At 140°—145° 0. the

product caked together and gave off ammonia; at

157° C. it was semi-fused, and became at 165° C. a

thick paste, considerable heat being evolved. At

177° C. it was quite fluid and frothw a good deal,

and the temperature' was maintained without ex-

ternal heat. The mass was kept at 170°—180° for

4 hour. Ill g. of product was obtained containing

5'67% insoluble in water (ammelin), 116% of

biguanide sulphate, 93'7% of guanidine sulphate,

and a trace of melamine. This represents a yield

of guanidine sulphate of 83% of theory.

Guanidine hydrochloride, CN,H,HC!1, was made

in a similar way to the sulphate from 100 parts of

ammonium chloride and 80 parts of dicyanodi-

amide.

Nitroguanidini, CN,H,.NO„ was prepared by

J. Thiele (Annalen, 1892, 270, 1) by treatins WO g

of guanidine nitrate with a cold mixture of 100 c.c.

of concentrated sulphuric acid, 50 c.c. of sulpnun

acid containing 10% of 80„ and 40—

^

nitric acid (ap. gr. 1'5) and pouring into 2 litres o

water after a few minutes. The yield does n

seem to be mentioned.

The authors prepared nitroguanidine fr(>

guanidine nitrate in three ways, viz., by the ac

of
;

(a) sulphuric acid alone, (t) nitric acid ai i

(c) a mixture of sulphuric and nitric acids.

Method (o).-The solubility of nitroguanidine ij

ilute sulphuric acid was first determined ;
i I-

owdered nitroguanidinb was mixed with a d™

uantity of water and concentrated sulphnn

,p. gr 1-84, 82%. 1 C.C. contains 1-09

16 g. water) aided, drop by drop, till

uanidine had just cfissolved. The temperat
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%H.80.
In

final *dit

1 Solubility of

nltrogoaiddlne,

j

g.lnl00g.acW,

g. Nltraginmlduio
aiawlved for each b
H,80.tatheSif

S8'2
282
25-2
22-7 !

20 0
j

17*2
I

5-6

1 2-55

1 1-37

' 0-95

0-87
0-72

0*05

0'37

0077
0049

i 0038
0038
0-036
0-037

0-064

1(1 n A £ rtOo7” —I"**'****'^ T»ao Mioovtvt^ iii

c. or salphuric acid, without cooliug, and

7 m'
at 81° C, rising to 84° C.

r
much ges was being erolved

liquor. The product was poured into
stand overnight before filtering eic.

=71-1% theory.

coiYinL.4 T the nitrognanidin© separated

W'aW ^ ® minutes when poured into
^ guanidine nitrate was mixed with

1(1 c.c.

25 rnT
sulphuric acid^ allowed to stand for

stanri "r
’ water, allowed to

lieU Q.oe
hrs., filtered, washed, dried, etc.;

idenfi'A-i^
?-,=78'7% theory, which is practically

after „ the yield got by filtering at once
Oil P‘l'**'wg into water. •

sitrate for reaction of 6 g. of guanidine

thsvijj” “ 92% acid appears to influence
d considerably

; e.p., after 10 mins, the yield

:
was 64-5%; 17j hrs., 76-5%.,

• 48 hrs 89-1°/ ws

after 12 mins, the yield^s'lS-S"/ os**^
‘'''™

•KI mins., 79-1 7 1 1 ® « 1.25 nuns. 78'7%
;

mms., 79'6%.
'° ’

'
' ® '8'2%

; 17 hrs. 40

uitVic*tdd^w';7StermMd‘‘b

The sulphuric acid should therefore be diluted so
as to make the final ^id 20%; 4% of the nitro-
guauidine should remain in solution for each s. of
HjSO, used per g. of nitroguanidine.
To examine the action of sulphuric acid on

guanidine nitrate the materials used were 92% acid
as above, and Nordhausen acid (1 c.c weieha 1-9 a
and contains 62'23% H,SO, and 33'77% SO)
The guanidine nitrate used was crystallis^ from
dilute nitric acid and was colourless and practically
pure. Nordhausen acid acts too violently on
guanidine nitrate; it also appears to decompose
uitro^ani^ne. In one experiment the nitro-
guanidine dissolved in concentrated sulphuric acid
decomposed suddenly, with evolution of much heat
and gas, on adding a little sulphuric anhydride
to it,

temperature
never exceeded 30°-40° C.; a little gas is evolvedm tne^ra mi^ures—-none if the temperature is
kept atH2° or 13° C.-but the yield appears to be
hardly affecM. The mixture was always poured
(after standing for a definite time) into suffleient
water to dilute the sulphuric acid to 20% The
nitroguanidine which separated was filtered on tho
pump, washed once with a little cold water, drained
sell, dried, and weired.
The Ktion of diflierent quantities and strengths

ot sulphuric acid on guanidine nitrate, also different
times were considered systematically. In experi-
ments using 5 g. of guanidine nitrate and 16'9 g of
acid the highest yields (79'1% in 30 mins., 79'6%

Drt'
obtained with acid containing 92%

almost equally good yields
' dew f”'' with 87%

or 95% acid. Using 5 g. ot guanidine nitrate and
g, of acid for 48 hrs., the highest yield (75'1%)

1' as fotriid with 87'1 % acid
;
with a smaller quantity

of acid (8-45 g.) the best yield (84'5% in 48 hrs.) was
obtained with 95'5% acid, but yields of over 807
resulted when 92% or 100% acid was used. With

u guanidine tiitrat© and 8*45 g. of acid the

in
cases, the best results (36-8%

oofof wl'^Vllfso’"
To asMrtain the effect of temperature on the re-

in r
guanidine nitrate was dissolved in

Water.

15

25

50
100

oonc. HXOj ,

4

-

5
6'0

7-5

7-2

5

-

3

% HN0, in g. nitroguanidine

fioal acid. dissolved by i c
HNO,.

27
1

0-083
23

1

19
j

0-064

0-051
35-5 00S3
6-4

1

0-073

.uv
solubility thus lies at 197 HNGTim concentraM nitric add u^d containti 87'6%

-- D " -‘-‘avy , aiiu

Till
JLi c.c, weighed U'814 z

Thf''h 'T
;1L| nitrate riissolveil com-
pletely m 15 C.C., almost completely in 10 c c'very little m 5 c.c., whilst the 3 c.c. was
soaked up completely, leaving s solid mass. The
0 c.c. mixture solidified to a mass of prismatic
crystals on standing, and several crystals of the
same shape came out of the 10 c.c, lot. Apparently
guanidine nitr.ate is capable of combining with
another molecule of nitric acid,
Method (c).--Action of mixture of H,SO, and

UNO. on guanidine nitrate. The following results
were obtained, using 5 g. of guanidine nitrate and
nllowing t© stand for 68 hrs:—

HNO,. HjSO*. U,0.

35-1

50-0

3S-3
33-3

50-3

S6-1

(>06

60-6

141
13-9

1-1

11

Arid Yield.

mature, g. %

7-4 11-5
10'4 44 4
6-8 65-7

13-6 7C-0

Tlic above results show that method (a) is tho
most satisfactory and that the best yields are
obtained by using 5 g. of guanidine nitrate to 5 c.c.

of 92 ,•—98®r sulphuric acid and standing for 48
hr.«5., but if time is a consideration very sali.sfactory

yields can be obtained by using 5 g. of guanidine
nitrate to 10 c.c. of 87%—95% acid and standing
for 30 mins. A batch of about 60 lb. of nitro-

guanidine was made as follows:—80 lb. of crude
guanidine nitrate (90—94%) was dissolved in 147 lb.

of 95% sulphuric acid and stirred by hand with

an iron rod in a steel ladlO; 21 in, diameter and
15 in. deep, set in a wooden tub with cold water
flowing. The temperature was kept at 25°—33° C.

Six hours was required to get the OTanidin© nitrate

dissolved (this could be reduced by more ef&cient

cooling). The mass was allowed to stand overni^t,
when it had half solidified; it was diluted with
514 lb, of water in stoneware vessels and the nitro-

guanidine was filtered on a stoneware vacuum filter.

Tlie cake was washed with a little water and then

stirred with 100 lb. of water in a stoneware vessel

and a portion tested by titrating with Njl sodium
carbonate and methyl orange; 2 lb. of sodium
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carbonate was added, wbich made the liquor elightly

alkaline. It waa filtered oS and drained again, then
stirred with a further 100 lb. of water, filtered,

pressed well down, and finished with a small wash
on the filter. The damp product weighed 94 lb.

and contained 43% of water. It was dried in an
evaporator till a i^al product was obtained which
weighed 55 lb. and contained 6'57% of water and
0T7% of sodium sulphate. Assuming the guanidine
nitrate used to be all 94% (which is too high as it

was slightly damp), the yield works out at 80'2%
of theory.

This work was done in the laboratories of the
Cassel Cyanide Co., Ltd., Glasgow, and our thanks
are due to the directors for permission to publish
the results.

London Section.

A/ae/inp held at Burlington House on April 4, 1921.

MR. JULIAN L. BAKER IN THE CHAIR.

THE SCIENTIFIC PRINCIPLES OF COLD
STORAGE.

BY PROF. WALTER STILES.

(Abstract.)

From the physico-chemical point of view all foods

consist of very complex systems. With the excep-

tion of butter, the chief constituent of each system

is water in which are dissolved various inorganic

salts, while organic substances, particularly pro-

teins and fats, are dispersed through the aqueous

phase in the form of an emulsion, or in the colloidal

condition.

Most foods are capable of preservation in cold

storage, and many systems of classification of such

> substances are possible according to the point of

view adopted. When we have to consider the scien-

tific principles involved, the most satisfactory classi-

fication is one based on the temperature of storage.

From this point of view we can divide all food

materials into two classes. In the first class the food

material during storage has to be maintained at a

temperature above the freezing point of the food on

account of serious deterioration which takes place

if the water in the food is allowed to separate out

as ice. Fruits are very typical of this group of

foods. Many other plant organs, such as tubers

and roots, behave similarly. Unless it be in very

exceptional circumstances, freezing has so far not

been applied with success to the preservation of

these, and when kept in cold storage care has to be

taken that the temperature does not fall below the

freezing point. In the second class much lower

temperatures are employed, so that it is ensured

that the greater part of the water is frozen. As
typical of this group of foods may be cited mutton
and rabbits.

These two methods differ greatly with regard to

the scientific problems involved. In the first case,

the physical condition of the food remains un-

altered, hut various chemical processes, including

enzyme actions, take place, which lead to changes

in the composition of the food, which are known as

maturing or c^terioration according as the changes

improve the quality of the food or the reverse. At
these temperatures of storage aUo many foods are

liable to be attacked by micro-organisms, which in

practically all cases lead to unpleasant changes in

the food substance. Jffie changes taking place in

foods during c<dd storage at temperatures above the

freezing point are thus chemical changes that are
to be investigated by the methods of organic
chemistry, including biochemistry. In the second
case, however, in which the food is preserved in the
solid frozen condition, we are faced with an entirely
different set of problems. The chemical actions
which bring about changes in the composition of
the food must proceed with extreme slowness, both
on account of the low temperature and because the
liquid medium in which such reactions take place
is now replaced by a solid one. From the freezing
point downwards the quantity of liquid becomes
less and less until at the eutectic point the whole
mass is completely solid. For the same reasons the
growth of micro-organisms is either greatly re-

tarded or completely inhibited. On the other hand
freezing involves a change of state of one of the
substances of the food, that is, there is a change in

physical structure. Cold storage in the frozen
state will only be successful if this change in

physical structure which takes place on freezing i*

reversed on thawing, so that in ite final state pre-

paratory to use the system comprising the food h
nearly identical with the fresh produce. The
problems involved here are problems of physical
chemistry; the biochemical problems which figure

largely in the storage of food above the freezing

point take here only a secondary place, but they are

not necessarily negligible, especially if storage is

continued over a long time.

There are several advantages in keeping food in

the frozen rather than in the physically unchanged
state. As the result of the much slower rate of the

chemical reactions which produce deterioration,

material can be preserved for a considerably longer

time frozen than unfrozen. Produce can be packed

more closely when frozen and, not being nearly so

liable to the attacks of micro-organisms, does" not

require nearly so much attention and inspection.

One of the main objects of scientific research in

cold storage should therefore be to transfer as many
substances as possible from the class of substances

which cannot be preserved frozen to the class of

those which can.

As an example of the first class of foods fruit may

be selected. The conditions which allow of varia-

tion are the temperature and humidity of the air

in the storage chamber, illumination, movement

and composition of the air in the store, asd the

possible protection of the fruit by a wrapper of some

sort. The stage of development at which it is best

to commence the storage of fruit is obviously a

matter of importance, and so is the determination

of the length of time which the fruit can bo kept in

store. For the solution of these problems it is clear

that a c.-ircfol study of the changes taking place

during the ripening of fruit is necessary. More-

over, there is no reason to suppose that different

species of fruit, or even different varieties of the

same fruit, go through the same series of changes,

so that it appears probable that every species of

fruit will have to form the subject of a separate bio

chemical examination. Such investigations are

now being made, and the results should bo of the

greatest interest for the student of cold storage-

The need for such separate investigations is empba-

sised when it is remembered that the value of each

particular species or variety of fruit depends upon

something very characteristic in the flavour or

aroma.

Since the rate of the reactions involved in ripeoj

ing of fruit increases with rise of temperature, i

may be concluded that, in general, the nearer t

temperature is to freezing point so long as it
,

above it, the longer can the fruit be stored, a

there has been in practice a continuous .tg

to use lower and lower temperatures until at

present time temperatures al»ut 0® C. are o

employed. As to other conditions in the store,
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degree of movement of the air and the relative
humidity are generally determined by the liability
of the fruit to lose water by evaporation, or to be
attacked by moulds or bacteria. In the letter case
air movement with a comparatively dry atmosphere
18 indicated; in the former, moist still air is more
suitable.

j

What haa been said so far will give some idea of ^

the principles involved in the cold storage of fruit-
'

similar considerations will hold for other food eub^ i

stances stored above the freezing point- even a I

material such as beef, which is usua’ily pre- -

served in this way, is to be considered as subjected
'

to the same scientific principles. It will not be I

necessary therefore to consider further instances of
food maintained above the freezing point, and we
may pass on at once to the principles concerned in
the preservation of food in the frozen condition

It has already been noted that the chief difficulties
here arise from tlie change of state from liquid to
solid not being reversed on thawing with sufficient
completeness. In substances such as rabbits and
mutton, which are generally stored in the frozen
condition, this reversal is practically complete- in
other cases, as in some fish and in "beef, with ’the
ordinary methods of freezing the reversal is any-
thing but complete, and such frozen material on
thawing yields material inferior in quality both to
fresh produce and to that stored for short periods
above the freezing point.

We are at once faced with the question of how-
systems such as meat and fish behave on freezing.
Many observations have been made on somewhat
similar systems, such as sols and gels of gelatin
If a gelatin gel with a concentration of, say, 2 to d
IS allowed to freeze in a cold room, ice wparau-s
out at a number of centres leaving a more t-onc-en-
trated solution of gelatin. As the ice crystals grow-
there will thus be left a network of gelatin getting
more and more concentrated, enclosing in the net-
work solid ice crystals. On thawing the mass, the
water resulting is not re-absorbed by the gelatin to
any greater extent than gelatin will normally absorb

lo*' temperature. A certain proportion
of the water will be re-absorbed, but not by any
means the whole of it, and so the original system
w'ill not be regained after the freezing and thawing
mocosses. If the block of gelatin is squeezed in tlie
hand, water can be squeez^ out of the gelatin as
readily as it can be squeezed out of a wet sponge.
The same sort of thing hap;mns when vegetable

tissues at any rate, such tilings as apples and
potatoes are frozen and thaw-ed, while a similar
phenomenon is to be noted in the case of beef,
when a quarter of beef frozen in air is cut, there
IS generally a noticeable separation of liquid from
the beef (“drip “) whereby valuable nutrient sub-
^j-^^^^may be lost from the meat; it is also possible
that the alleged toughness of some frozen beef is

connected with this. On the other liand, no such
chlKulty arises with mutton.
Our main problem is, therefore, can we by any

msans so alter the method of freezing that the
paration out of comparatively large crystals of

ce ca,n be prevented ? Can we so freeze the tissues
at the space relations of the water and other con-

in'
maintained the same in the frozen as

unfrozen condition? If this be done, we
nil?!

hope that on thawing the original svstem
"ill be renewed.

-of T
^ 'u bhis matter we have the researches

thn
?“''u®un on supercooled linuid.s. By varying

’’ube of cooling it was shown to bo

ttio J"
^ u° "'‘thin wide limits tlio texture of

a for!’’"
solid. By cooling .a liquid slowly to

ttere
P^'^^ture not far below the freezing point

113 r

coarsely crystalline mass results Tfortl,-. i, ithe freezing point th« c
® “'^ther below

centres incTeases so th»r5® s
cryrtallisation

results. Kurther’still bllnl il
®"®‘"P'a“ied mass

number of crystallisation
freezing point the

mum and at lower
reaches a maxi-

until at a certain ,

‘®“P®'^®t“res diminishes again

crystallisation centres ^hTeh"?*^'"^®-*'’®
Pnmber of

practicallv zero If “”‘t time is

so quickfy that it
substance is cooled

temperature interval^owr
through the

centres form at an crystallisation

should set in a form i
- substance

or gluss-like coSion s ti
amorphous

ti<.n centres“7orn, 0 ®ty^tallisa-

crystallisation velOitv WnT"' ’ the
ciples, Tammann wO these prin-

oat of 1-53 examined in tboV ^“’’-^tances

expresses the S„’„ ® ®nd ho

crystals at a fE' i^^®-
formation of large

®.t n f®’^ centres leavinir a more n

—

few crystallisation velocity, but only a

grow r" ji
crystallisation form

;
hence crystals

apidly from a few centres, and so a very

trated ael foritiVnn-®t''*''®f
^ more concen-

m-.v
®“g«®st that rapid freezing

oonitituents
s®P®rotion of fim

ml
® t'fues. A number of experi-ments earned out on the freezing of complex soland gel systems at different rates supported this

conclusion w-hil« there are a number of records inthe literature indicating clearly the efficacy ofrapid freezing in preserving the relations of the
consliiucnts of complex colloidal and organic
sj stems after freezing and subsequent thawing.
The evidence thus seems clearly to indicate the

solution of the problem of storing food in the frozen
conaition. The next step ig to discover means for
carrying out the freezing sufficiently rapidly. i

When only small objects are in question this is not
as a rule a difficult matter; lowering the tempera-
ture may be sufficient, and for small experiments
the low temperature of liquid air can be used
without inucli trouble. But the matter is not so
simple when we have to deal with large objects,
such as large fish and quarters of beef, since the rate
of cooling and freezing at any point in the body
depends on its nearness to the surface and on the
specific heat and ther-nal conductivity of the body,
ns well as on the temperature of the cooling medium.
W itli differences in these respects we need not be

concerned here, as most of the food materials with
which we havi', to deal do not differ much in their

specific heat and thermal conductivity from water,
75 X or upwards of their substance consisting of

that compound. But it is of some importance that
the thermal conductivity of ice is about four times

as great as that of water, while its specific heat is

only alKiiit one half. On these accounts ico will cool

much more quickly than water, other things being
equal. Consequently, the passing over of the outer

layers of a cooled mass of meat or fish into the

frozen state, so far from hindering the further

withdrawal of heat from the inner region^, materi-

ally assists it.

In order to bri^ig about rapid freezing various

devices are possible. The most obvious is to use a

lower temperature. But here the cost of maintain-

ing very low temperatures will probably limit the

downward extension of the temperature of the

cooling medium beyond a certain limit.
^

Strong

agitacioii of the cooling medium will also aid in the

more rapid cooling of objects, owing to the breaking
B 2
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down of temperature gradients. This means can,
however, not ^ect a very great increase in the
freeaing velocity. A tMM variable which influ-

ences the rate of cooling is the thermal conductivity
of the cooling medium. Cooling curves of pieces of

|

beef and other food substances of the same dimen-
sions frozen in a variety of substances have shown
without question how greatly the rate of cooling is

influenced by the thermal conductivity. We are in
practice limited by two considerations, namely, cost

and any injurious action of the cooling medium on
the food material. Thus mercury, in spite of its

high conductivity, is ruled out altogether as a
possibility. Of practicable substances water has a
fairly high thermal conductivity, but as it freezes

at a higher temperature than the food, it is of no
use for the purpose. But salt solutions have much
the same thermal conductivity as water, and these
can be obtained in liquid form right down to their

eutectic points. Thus sodium chloride can be ob-
tained in solution down to a temperature of
-21° C., magnesium chloride down to -33'6° C.,

and calcium chloride down to -55° C. These
temperatures are considerably lower than those
generally employed for freezing materials in air

—

the ordinary method—whereas the thermal con-
ductivity is about 28 times as great as that of air.

By the use, then, of lower temperatures or of a
salt solution instead of air as the cooling medium,
the rate of freezing can be much increased, and by
applying these facts it should probably be passible

to achieve the cold storage of any food material in

the frozen condition. The use of a cooling medium
of high conductivity is, however, more effective in

the case of smaller objects than with larger ones.

For instance, cylinders of 6X gelatin 1 cm. in

diameter in brine at -10° 0. freeze 13 times as
quickly as in air at the same temperature, whereas
when the diameter is 25 cm. they only freeze 2}
times as fast. For this reason freezing in brine

should be more efficient in the case of fish than of

large bodies such as hind-quarters of beef. Many
experiments with fish on both a small and large

seme, in this country and in Holland and Germany,
Indicate that freezing fish in sodium chloride brine

IS highly satisfactory with most species of fish, and
the method is prob^ly capable of extension to all

species of fish. Penetration of salt into the fish is

in most cases negligible and on cooking there is no
evident salty flavour; in any case the entrance of

salt can be prevented by the use of a protective

covering if it is thought neceas,nry.

With beef the problem is not yet completely

solved. Small pieces of beef, up to about 6 lb. or
so, can be frozen in brine so that there is no
sign of separation of liquid after thawing.
The elimination of “ drip " is then only a question

of using a snitable freezing velocity. It may be
necessary to use a lower temperature than - 21° C.,

in which case some solution other than sodium
chloride brine would have to be employed. The
objection to calcium chloride or magnesium chloride

is the unpleasant taste of these salts, but some
mutton frozen in calcium chloride brine had not the
slightest trace of unpleasant flavour on cooking,

and some hindquarters of beef frozen in sodium
chloride brine at -%° C. showed do sign of

“drip” after they were thawed, nor of salty

taste when cook^. But here a secondary
difficulty presents itself. A large body, such as a

hind-quarter of beef, has to remain in brine at
- 20° C. for from 12 to 24 hours for freezing to be
complete to the middle. Hurinf this time a con-

siderable quantity of salt enters the surface layers

of the tissue, and on thawing the quarter the
surface appears to have a dull colour. The meat
itself spared excellent in flavour in the trials

made wiw vdwle qqstters, but the appearance was
against it. But the solutiou of this difficulty should

only be a matter of biochemical research, and one
may conclude with confidemm that to obtain
frozen beef of a quality indistinguishable from that
of fresh meat is only a matter of time. Whether it

will be economically worth while so to preserve this

or any other food material is another matter, which
does not concern the scientific investigator as such.

Discussion.

The Cbaibican said that some 25 years ago cuu-

siderable interest had been shown in the storage of

hops in evacuated metal cylinders. The results

were satisfactory and comparable with cold storage

it seemed unfortunate that more had not been done
in this apparently promising direction.

Dr. G. ScHACE-SoMHun said that some expert
meets had been made by Charles Tellier, the

pioneer of refrigeration, in which meat and fish

were subjected to a vacuum to remove the oxygen
from the tissue, before placing them in cold storage.

Successful results had also been obtained in pre-

serving soft fruit in cold storage by the use of an

atmosphere of carbon dioxide to prevent respira-

tion.

Dr. R. T. CoLOATB asked for information as to the

best methods of thawing frozen food. It was stated

that frozen eggs should be thawed at quite a Icnv

temperature.

Mr. E. Hatschek said that the freezing and

thawing of gelatin gels was not a completely re-

versible process, and he could not see that the rate

of freezing or thawing could ever make it so. The
swelling of a gel was also materially affected by tie

electrolytes present in the water, and particularly

by hydrogen and hydroxyl ions. If a gel containing

an electrolyte was frozen the water froto out a good

deal of the electrolyte wso, and that, it seeing to

him, was an additional difficulty in getting the

process reversible with animal tissues, which con-

tained electrolytes isotonic with 07—0’9% NaCI.

Dr. S. Miall asked if the author bad had

occasion to study the conditions under which minute

animals could live through freezing.

Mr. C. J. Tabob said that rabbits could not be

kept in cold storage for ten months at a temperature

of 8° or 10° F. without damage. Meat c«uld be

kept for 6 or 8 months, and chickens about 6 nioiitlis.

One difficulty in the refrigerated produce trade was

the elimination of moulds. His own tests had

shown that they were harmless, but it was custom-

ary to condemn produce carrying mould growths.

A rise of about 10° F. in the temperature of the

refrigerating apparatus (say from 15° to 25°) was

sufficient to start mould growth, although it would

not occur if the temperature were kept constant.

Once started, a reduction of the temperature did

not prevent the growth. The reason for this was

that the rise of temperature produced a surface

dampness to which the mould.s {Mveor mucfdo .and

PeniciUium glaucum) adhered. Another trouble

with frozen meats was the yellow discoloratuia

caused by bursting of the fat cells on tiiawnis,

whereupon the fat became discoloured and rancid.

The freezing of fish always involved loss of flavour

the tissues were more delicate and more readily d®"

rnpted by the expansion of their watery conten s

than in the case of meat. Another form of daiuagc.

quite distinct from mould, was "mnst”; d

Bibited no signs of fungoid growth and could not

removed by wiping. Its cause was obscure

;

a slimy dampness on the goods, and a very <
•

agreeable odour, nothing could he traced; mea

damaged was dangerous to health.

Prof. Stiles, replying to a question by

man, said that butter which had been kept m

storage at - 10° C. for nine months shone

alteration in the fat-soluble vitamins. Ho na

aware that any experiments had b^n L
on the other vitamins. In reply to Dr. Col?' >
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said that German investigators had concluded that
if the inoat were frozen rapidly enough, so that
the epMB relations were maintained in the frozen
condition,, it did not matter whether the thawing
was rapid or slow. On the other hand, the Ameri-
can, Richardson, advocated slow thawing if

freezing had taken place in air, because apparently
some of the water that was otherwise lost in the
“drip” was re-absorbed if the meat were thawed
slowly. All his own experiments had been con-
ducted with the view of trying to get the freezing
so rapid that a reversible change on thawing was
obtained. He had tried to freeze eggs in brine, hut
they had always hurst. Referring to the freezing
of small animals, he said there were references in
literature to fish that had been frozen in Lake
Superior and lived afterwards, but he did not be-
lieve that that fish had ever really been frozen,

and be often wandered whether small animals like
worms were really frozen. Frogs' muscles, when
frozen very rapidly, had been found alive after
thawing. Microorganisms were not always
destroyed by freezing

;
some probably were, hut the

majority of spores were not, and directly the con-
ditions were suitable for their growth, especially

when water condensed on the surface, they would
germinate and grow. Fish that had been frozen
rapidly in brine was indiatingui.shahle from fresh

fish when cooked. Although water expanded on
freezing by 10%, this did not burst the tissues.

Plant tissue could be frozen, but that did not burst
the cells, and the reason why frozen salmon turned
ranoid was prohahly conneetod with the fact that it

had been slowly frozen. He doubted if it would
turn rancid so soon if it were rapidly frozen.

trpS:™’e:rbotl^

ifeefirg hdd at Burlington Houh on Ma\/ 2, 1921.

MB, JTJUA?f L. BAEEH IS THE CHAIR.

FRACTIONAL DISTITXATION WITH
CONTACT RING STILL-HEADS.

BY R, r.E8SrNO, PH.D.

In the discussion following the paper on
scrubbing towers by Donnan and Masson (J., 1920,
239 t) I drew attention to the advantages of pack-
ing absorption towers and distilling cohimns with
contact rings of the type described in mv British

Patent No. 139,880 (J., 1920, 321 a). These ring?;,

as shown in fig. 1, consist of cylinder.? of approxi-
equal height and diameter, haring a gap in

the circumference and a more or less diametrical
partition connected on one side with the cylinder,
bat out of touch on the opposite side. They are
dispo^d indiscriminately in the tower or column at
the angles which they find when dropped promiscu-
o}Jsly into the vessel. Packing material of a
Similar kind but consisting of plain cylinders was
danwd by Raschic (E.P. 6288 of 1914; J., 1914,

and liaa found extensive application for works
purposes of various kinds. The provision of the
^entral partition and OMnings, however, has been
outid to increase the efficiency of the packing very
considerably by adding to the contact surface avail-
Ole iij a given tower space, and by enhancing the
minage capacity of the packing.

f ^®/^rther advantage of greater ease in maiiu-

rings in large numbers has made it

Lcfl
•

provide them also for laboratory pur-

in lo
siaee than the standard one used

argo sfiale plants, which is usually 1 in. diameter
* m. height,

plants
*** ^ variety of

^bich ^ V
Onftmical and gas industries, amongst

*oay be cited ammonia scrubbers, oil scrub-

The inferiority of laboralory methods to works
practiM of fractional distillation has been fre-

a-n"
oiil («.</• Kreis, Annalen, 1834, 224,

2o9; Silvester J
, 1920, 188 r), and is mainly duo'

to the impossibility of reproduciiift the f,actors of
time, contact, and distance on tbo small scale
.Since the small rings have been put on the market
It 11.15 bwoine possible to remedy this deficiency and
to use them for the construction of l.nboratory still-

heads oii the lines on which the larger ones are
appli^ in manufacturing operations. The early
e.xperiment.s were made mainly with the intention
of reproducing as far as possible w-orks conditions
in the laboratory, and for this purpo.so plain tube
still-heads as proposed by Ucmpcl were used in
which the glass beads were replaced by contact ring.?

I in. X i in. This made it possible to do away w ith

the principal drawback attaching to the llempel
still-head, viz., choking ami consequent “ puking ''

caused by the very considerable resistance olfcrcd

b,v tlie glass beads, which usually take up 80% or

more of the still-head space. The resistance of a

ring'pAckixl column i.s so small that still-honds of

very considersablo height can be used. Incidentally

the surface offered by this ring packing is a very

large one. It amounts to 8250 sq. cm. per litre

(•2ol'*5 sq. ft. per cb. ft.), whilst the volume occupied

is only about 13% of ttie total space, leaving 87%
of the space free for vapour and condensate.

Tho advantages of such an arrangement are:—
Extreme simplicity—the rings are dropped into

plain glass tubes and the use of complicated and

I’ragilo products of the glass blower's art is avoided;

tho same charge of rings can be transferred from

one stilUlioad to another whatever its ditnen.sions,

or can be used for other purposes in absorption

towers or resaction vessels, and are therefore of

general applicability; they are not lost if the vessel

containing them should get broken.

Apart from theao advantages, still-heada packed

with tiiese rings liavo been found to possess a frac-

tionatint^ ofticienev which is superior to any know^n

laboratory still-heads or dephlegraators of com-

Psarsible dimensions. The reason for this must bo

sought firstly in tho large surface per unit of

Yolumo which affords ample opportunity for con-

densation of the vapours and ic-evaporation of the

condensate - secondiv, the turbulence created by the

frequent deflection “of the currents of vapour and

condensate, which can only flow m any one direc-

tion for a distance of J in. or less. Thus, formation

of “ cores and “ channelling " is avoided, and the

release of vapour trapped in the Mndensate is pro-

moted by the continual exposure of fresh surfaces.
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A not inconsiderable portion of the action is due

to surface tension effects of liquid forming films

along the points or lines of contact between adjoin-

ing rings. These films or pockets are more or less

effective seals, to be broken b; the ascending vapour
current and thus ensuring intimate contact and
interchange between liquid and vapour phase. This

amounts to a very considerable bubbling effect which
is increased or decreased with the rate of drip of

condensate. In order to enhance this bubbling

effect and also to keep all surfaces well irrigated, it

is desirable to induce as much return-flow as is com-
patible with the drainage capacity of the column
and the avoidance of excessive back-pressure. If

the still-head is used unlagged, as is done with the

majority of “ dephlegmators,” it acts largely as a

reflux condenser with a rapidly decreasing quantity

of condensate towards the top. The bubbling there-

fore diminishes from bottom to top, and the surface

effect of the upper portion of the still-head is not

utilised to the full extent. For this reason it is

preferable to lag the still-head with asbestos, cotton

wool, or corrugated cardboard, thereby avoiding

premature condensation, and to provide a reflux

condenser which allows the required portion of

vapour to pass uncondensed and to distil over,

whilst the bulk is condensed and returned, copiously

wetting the whole length of the still-head.

This reflux condenser need not be worked as a

“regulated temperature’’ still-head (see F. D.
Brown, Trans. Chem. Soc., 1880, 37, 49), but merely

serves to re-condense that portion of the vapours

which it is desired to use for the irrigation of the

still-head and not to send over into the receiver. In

this connexion it may not be generally known that

the ratio of vapour collected as distillate to that re-

turned into the still can be determined calori-

metrically by connecting the water outlet of the final

condenser with the inlet of the reflux condenser.

The ratio of the rise of temperature in the reflux

condenser to that in the final condenser indicates

directly the proportion of return flow to distillate.

By this mode of working the adjustment of the

degree of fractionation for a given height of still-

head can be effected, at any rate on the large scale,

and may also be occasionally of use in the labora-

tory.

Where long still-heads are used, a water- or oil-

cooled reflux condenser can be dispensed with by

leaving a short length of the upper end of the tube

unlagged, relying on atmospheric cooling.

A still-head packed with rings may, then, be re-

garded as a scrubber in which the ascending vapours

are scrubbed with the descending condensate. All

considerations applied to the theory and practice

of scrubbing or absorption towers are therefore

applicable to still-heads, and their study should

yield valuable results if carried out from the scrub-

bing point of view.

However well a still-head is lagged there is

bound to be a certain amount of radiation and
gradual drop of temperature from bottom to top.

If a sufficiency of scrubbing liquid is to flush the

whole lenrth of the column, radiation must be com-
pensated by the sensible and latent heat of the

vapours. In cases where the heating of the still

would become excessive, or the quantity of material

is insufficient, the loss by radiation may be made up
by external heating of the still-head—say by means
of electric resistance wires. It is also important to

pay attention to the specific heat and conductivity

of the packing material.

Whilst the drainage capacity of the packing is

very high, the rings of necessity retain a thin film

of the liquid after draining. On account of the
large- surface involved this is more than, for in-

stance, in Young's ev#{)orator still-head, which is

specially designed to retain a minimum of con-
densate. This point acquires importance only in
oases where very small quantities are fractionated
and the distillation of the last fraction is desired.
In preparative work or in analysis where large
enough quantities are available, this drawback dis-
appears entirely as tke error becomes negligible or
may be corrected in many cases by steaming the
column and recovering the distillate. Tbe amount
retained varies according to the viscosity of the
substance, its wetting power for various metals, the
phy&al condition of the rings, and the height of
column. For instance, aluminium rings retain
after 30 minutes’ draining 1—2 c.c. of toluene per
100 c.c. of column space, whilst a retention as low
as 006 c.c. by the same volume was found for a
petroleum spirit after some hours’ draining.

The construction of these still-beads is exceed-

ingly simple. Tubes from 2’5 to 4’0 cm. wide and
from 40 to 150 cm. long will cover the range of

most ordinary requirements. The usual constric-

tion at the bottom for connecting through a cork
stopper should be as wide as possible to avoid
choking with condensate. The tubes may be fitted

with a side-tube at the top when no separate reflux

condenser is used, or may have an outlet fixed

through the top stopper with or without the inter-

position of a reflux condenser. In glass tubes as

a rule no support for the rings is required. They
are merely dropped into the tube in a slanting

position; on turning it up the rings will arrange
themselves and bridge over the bottom shoulder.

1
If metal tubes are us^, as is the case on a seini-

i manufacturing scale, wire gauze of as large a mesh

;
as will support the rings should be fixed at the

i
base, and practically the whole cross-section of the

i tube is then available for the discharge of coii-

! densate into tbe still and the upward current of

vapours.
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A. OrdlnAry dlBUiling flaak with Bide tube.

B. GUiaky BtlU'head with three buliM (3 cm. dlaoa.).

C. Hempcl still-head with glaas beads (3 cm. diara. x 85 cm.

D. Young evaporator atUl-head. 5 sectiOM. (75 cm. **(8“ j . .

E. YouDgandThomaBdephJegmator. 13 sections. (1^®

F T/.«fl{ng contact rinp in plain tube (4 cm. dlam* X 140 cm.

Fig. 2.

In fig. 2 the eeparating efficiency of a contact rjng

stilKhead is compared with that of a number of other

stilUheads, the classical example of a 1:1 mixture or

benzene and toluene being selected. Curves A,

and C are plotted from values given by Fnearicns

(Z. angew, Chem., 1919, 340) ;
D and E are Uken

from Young’s work (Trans. Chem. Soc., 1899,

7(^), Curve F repreeenta a distillation with a
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tube still-head 4 cm. wide and 140 cm. high filled

with i-in. aluminium contact rings, at a rate of 60
drops per minute.

The dimensions of the various still-heads are
stated on the graph, and although they are not
directly coinpMable, the almost complete separation
is very striking. Benzene and toluene distilled

over to the extent of 47% and 48% respectively,
each within 1°, leaving only 5% of the total mix-
ture in the middle fraction.

In fig. 4 four distillations are plotted in order to
show the influence of the still-head dimensions, heat
insulation, and reflux condensing. This graph
proves clearly that a certain minimum of scrubbing
surface is retjuired in order to obtain the best
results. Curve C8 is identical with Curve F in
fig- 2.

Very interesting results were obtained in the
fractional distillation of a commercial fusel oil dis-
tillate of sp. gr. 0-840 at 15°/15° 0. The re-sults of
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Fig. 3 shows the fractionation of a commercial
samiue of crude benzol obtained from the washing
of coke-oven gas with creosote oil. In this case
2000 c.c. was distilled from a metal still in an oil

bath with a ring-filled still-head 3*5 cm. diameter by
140 cm. high. A short reflux condenser was em-
ployed. These conditions explain the extreme
sharpness of the curve, which even indicates the
presence of a small quantity of xylene. The sample
contained over 20% of naphthalene and wash-oil,
and the residue solidified on cooling.
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• Young 12-pcar-bulb column.
Lessing copper contact rings in plain tube 4 cm. diam. x

140 cm. h^b.
Lessing aluminium contact rings in same tube,

Fig. 5.

a preliminary distillation of this sampl<
Young 12-pear still-head (fig. 5) show tno type of

curve obtained by the test customarily employed in
many works laboratories.

The following results were obtained on fraction-

ating loot) c.c. from a glass flask with a glass tube
still-head 110 cm. high by 4 cm. wide, filled with
i-in. copper contact rings and lagged with asbestos

cord to within 10 cm. of the top. The exposed
portion was covered with corrugated paper during
the distillation of the fractions above 100° C. Rate
of distillation 5 c.c. per minute. At 130’0° the

still-head was replaced by a smaller one 40 cm. high

by 2*4 cm. wide, and distillation continued at a rate

of 7 c.c. per minute. This change accounts for the

loss of 1’4%. Volume of distillate w'as noted for

every rise of 0‘2° and plotted in fig. 5.

Fractionation of fusel oil distillate with Lessing

contactMng still-head.

2*5 cm. diam. X 40 cm. high,

!

Reflux condenser.

3 cm. diam. X 75 cm. high, unlaggcd.

3 cm. diam. x 75 cm. h^h, lagged with oardlx)ard

except 10 cm. from top. i

4 cm. diam. x 140 c.m. high, lagged with asbestog ;

card except 10 cm. from top.
i

Fifl. 4.
I

Frac-
tion

DO.

‘
i

1
Temperature

\

1

®C. Con*.

%by
:

vol.
,

Total.

1

% by vol. 1

Fraction

.

Sp. gr. no «

I.
!

V3-0— 87-4 9-5 9-5 0-858 1-3714

IT. : 87*4— 88*6 10*5 10*0 0*870 1-3745

111. ; 88-a— 890 24*0 5*1 0*872 1*3750

IV.
,

890— 89-5 46-9 Top layer 20*1

W.iter . . 2*2

0*861 1*3800

V. ' 89-5—107-2 50 6 3*7 0-814 1*3900

VI. ;
107*2—117*0 5S'2 7*0 0-808 1*8921

Vll. 1170—1300 62-3 41 0-814 1*4005

VIII.
;
130 0—131 0 69-8 7*5 0*815 1*4029

IX.
i

131*0—131-4 92*4 22*6 0-814 1-4034

X 1
Steam

1 distillate 05*5 31 0 832

XI. !
Residue in

1

flask 98-0 31
,

0-822

;

Loss 1*4

1

-
,
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In the preceding table the percentages of frac-

tions as taken off, together with their a^ifio
grarities and refractive indices, are recorded.

Fraction I. contains a mixture of aqueous ethyl

and n-propyl alcohols. The bulk of fractions II.

and III. is propyl alcohol. The first drop of free

water came over in repeated experiments at 89T°,

and sharply indicates the beginning of the isobutyl

alcohol. Fraction IV. was collect^ in two layers,

showing that the mixture of constant boiling-point

contains more water than the alcohol is capable of

dissolving at room temperature. The rise of tem-
perature, after the last drop of water contained in

the sample had distilled over, was so sudden that
the curve shows an almost perfect right-angle at
this point. The remainder of the isobutyl alcohol

came over in anhydrous condition in fraction V.,
after which amyl alcohol was collected in the
remaining fractions.

The distillation of the same sample, carried out
under identical conditions except that aluminium
rings were used in the place of copper ones, gave
somewhat curious results, which seem worth record-

ing. They are plotted in the dotted curve (fig. 5).

This curve is, for the first 40% of distillate, practi-

cally identical with the copper ring curve, except for

a sbghtly sharper separation in fraction I., probably

due to the difference in the specific heat, and there-

fore rate of warming up of the two metals. The
appearance of the first drop of free water at the
same point has already been noted. After 40% of

the distillate had come over, the temperature being
constant at 89'1°, it suddenly dropped. At the
lowest point reached, TO'fi”, the escape of gas carry-

ing white fumes with acrid smell was noticed. The
thermometer then rose again repeatedly, when at
97'2° a similar drop and subsequent rise occurred,

which was ouce more repeated at 103 0°. The dis-

tillation was then stopped, as a solid deposit was
noticed in the distilling fiask. The residue in the

fiash set solid on cooling, and after steam-distilling

the alcohol from flask and column, the solid was
found to be voluminous aluminium hydroxide, of

which more than 200 g., equivalent to 35 g. of

Al,Oj, waa collected.

The aluminium rings were found to be attacked
very considerably, those in the lower layer being

pitted and pierc^ with holes, and a good deal of

metal was dissolved away. This observation con-

firms the results of previous workers (Gladstone and
Tribe, J. Chem. Soc., 1876, 29, 158; Seligraan and
Williams, J., 1918, 160 t), who found that the
higher aloohois when anhydrous attacked aluminium
violently, and that such action is inhibited by
traces of moisture.

As an explanation for the abnormal distillation

curve it is suggested that at the time when the
temperature drop occurred the alcohol in the flask

and lower part of the still-head was anhydrous. In
reacting with the alumininm, alcohol was used up by
the formation of aluminium butoxide to such an
extent that the amount of vapour reaching the ther-

mometer was insufficient to keep it heated. The
failure of vapours to pass through the still-head

caused air to diffuse back, and as the condenser was
at that time wetted with a mixture of butyl alcohol

and water, traces of the latter on reaching the rings
stopped the reaction. Hence, the sudden rise and
second drop of temperature when the water was
agun cleared out from the still-head and when
this phenomenon was repeated. The most interest-

ing feature in this connexion from the point of

view of fractionation is the fact that when the
artion occurr^, and judging from the experiment
with copper rings, the column must have still con-
tained 69 c.c. of the niJIture of butyl alcohol and

water of constant boiling point, partly in the form
of vapour and partly in the form of condensate
The division between the moist and anhydrous

' portions of the column was therefore an extremelv
I sharp one, and the rings acted as a perfect seal
against moisture. Whilst this experience shows
drawback of aluminium, which in many cases i?

preferred to other metals, it indicates possibilities

of usefnlness of ring-packed still-heads which have
not yet been exploited.

In conclusion, 1 wish to express my indebtedness
to Professor Sydney Young, F.R.S., for his helpful
criticism, to Mr. H. E. Burgess for permission to
publish the graph and data of the fusel oil dis-

tillation, to Messrs. Barnsley Main Colliery Co.
Ltd., for their permission in regard to the crude
benzol curve, and to Messrs. C. H. Butcher, A. H.
Raine, and F. 8. Shadbolt for carrying out the
experimental work and preparing the drawings.

317, High Holborn, W.C. 1.

Discussion.

The Chairman asked Dr. Lessing if it would be
possible by using the apparatus described to in-

crease the strength of the ordinary 934% industrial
spirit. Those who in the course of their work used

I

alcohol as a precipitant for dextrins, gums, etc.,

: obtained large volumes of low strength alcohol

i

(80%).
_
It was tedious to use lime for dehydrating

; such spirit, and it would he a great convenience if

the column was applicable in such a case.

Dr. M. W, Travers said that the probability that

!

any particular ring would be so placed that the
’ opening at the side would be exactly at the bottom,

:
which was the only condition under which it would

: facilitate drainage, appeared to be very small Tho

j

same remark applied to the opening between the

1
edge of the feather and the inner wall. Would it

! not be bettor to make the rings of perforated metal?

Dr. R. C. Farmer asked if any definite oom-

;
parisons had been made with the original plain

j

rings and the present ones, which were split. In

I his experience the split rings tended to link

together, and this would presumably interfere with

;

their efficiency.

I

Dr. F. M, Perkin said that channeling was very

I tiresome in most cases, and even in this case surely
I there was a chauce of it taking place. In distilla-

! tions in reference to benzol and toluol, he had used

j

shell turnings, which was the only material avail-

;

able at the time, and to prevent channeling wooden

i

rings were placM between the turnings, so that the

j
vapour was diverted into the centre again. He

I

found that extremely useful, and it was also useful

j

in scrubbing. Working on the laboratory scale, he

I
had prevented radiation by using a silica tube with

I pear-shaped condenser and an evacuated outer

I
casing; this on a small scale worked very well, but

j

on a commercial scale it would probably bo too

i expensive.

j

Mr. Christensen asked if rings of non-conduct-

ing metal would be preferable to aluminium.

Capt. 0. J. Goodwin said he was not satisfied

that it was always necessary to have such a long

tube as suggested by Dr. Lessing. He also thought

it would be a good plan to decrease the size of the

rings from the bottom upwards; that would lessen

the surface and reduce the quantity that had to

drain back, and the quantity of liquid that was

retained on the filling, .The size of the rings was

really of very great importance, and experience

showed that the greatest scrubbing surface wa*

necessary at the top of the column.
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Mr. P. Paebish said that Dr. Leasing had failed
to deal with the practical aspect of the question,
and there shauld have been some comparisons
betw^n the laboratory experiments and actual
practical working. The author appreciated the
importance of surface area and local pools as im-
portant factors affecting efficient fractionation, but
he would find that columns of the character de-
scribed when applied on the practical scale would
be infinitely better if arranged in such a way as to
afford actual and positive bubbling. The fraction-
ation of alcohol was still effected on the large scale
in Coffey stills, where bubbling was the salient
principle.

Dr, H. P. Stevens asked for information as to
the time taken to fractionate the liquid when com-
paring different distillation heads.

Dr. Lesbino, in reply, said that so far the
dimensioning of still-heads or scrubbers had been I

entirely empirical. The graduation of the rings as
suggested by Capt. Goodwin, had already b^n :

applied on the large scale. Dilute ethyl alcohol
i

(8(}-p93%) could easily be fractionated to a concen-
j

tration of 95% ;
beyond that it became theoretically

i

impossible. With regard to Dr. Travers’ point
the majority of rings did get into a position where
drainage was facilitated, even if some were lying
with the gap on top. The liability of the rings to
nest in each other was dependent on efficiency in
manufacture, because, according to the thickness of
the material, he thought it would bo possible to
make the slit of such a size that this would not
happen. The trouble so far had been that they had
not had sufficient control over the raw material;
there was sometimes a spring in the material if it

were not annealed to the correct hardness, and the
rings then opened out more than they were intended
to. He had tried the effect of dehydrating agents
on alcohol fractions, but they were not of very great
use. With any alcohol higher than propyl alcohol,
with repeated distillations it was possible to get out
practically 50% of the water each time, so that with
two or three distillations it was possible to get 70
or 80% more of the alcohol in the anhydrous form
without the aid of a dehydrating agent. Svith
regard to the channeling, mentioned by Dr. Perkin,
with shell turnings there would be the very diffi-

culty which was avoided with rings, namely, a cork-
screw action, which carried the condensate down
and allowed the vapour to rise, whilst in the case
of the rings it was broken and deflected. Vitreous
rings could not be made on the small scale in the
thin sections in which they would be required, and
on the whole, he was inclined to the opinion that
metal rings were preferable on account of their oon-
uuctivit.y and quicker exchange of heat belweoii the
two phases. He did not agree with Mr. Parrish’s
remarks

;
a set of experiments bad been carried

1
the war on the debenzolisation

or benzolised oil in which an ordinary distilling
column of the bubbling type had been displaced by a
plain gas pipe which had exactly half the
cubic capacity of the other still, and was filled
^tn rings; the debenzolisation efficiency rose from
W

s to 92 or 93%, and inversely the purity of the
oixlure of benzol and toluol was increased to
0 similar degree, so that the benzol-extracting
-JPHuity of the return oil was about 90% as against

ph
™ other case. He had found that

anneling was very much more likely to happen
ith perforaterl rings than with solid rings;

;

riiAr a*®
® straight run up the tube and dripping ,

without the deflection which was ob-
'

wa?***
the solid ring. The rate of distillation I

n important and was recorded in every case, i

* higher rate of distillation could be
I

iini?
when contact rings were used without

j

‘'"PMnng the efficiency. !

j

Manchester Section.

I

Meeting held at Textile Institute on March 4, 1921.

I

MR. JOHN ALLAN IN THE CHAIR.

;

normal AMYLBENZENE AND SOME OF

j

ITS DERIVATIVES.
BY L, GUY BADCLIFFE, M.SC.TECH., F.I.O., AND

N. 81MPKIN, M.SC.TECH., A.I.C.

I

The present investigation refers only to normal
^l^loenzene and its derivatives, as considerable
dimculty is experienced in preparing pure iso-amyl
compounds, and the ordinary iso-compound is
easily converted into a tertiary compound, whilst
on the other hand straight-chain compounds can bo
readily obtained pure.
Normal amylbenzene, C,H,.CHj,CHa.CH,.CH,.

CHj, was discovered by Schramm (Annalen, 1883,
218, 388); its preparation by the action of sodium
on a mixture of benzyl bromide and normal butyl
bromide has been described in considerable detail.
The hydrocarbon is a colourless liquid with an
agrecaye odour and boils at 200‘5°—201*5° C.
under 743 mm. pressure.

In the research to be detailed, Schramm’s method
of preparation was used with certain modifica-
tions, for example, benzyl chloride was used in
place of the exceedingly unpleasant benzyl bromide,
with good results. The adoption of this method
was further influenced by the following considera-
tions ;-“(!) Normal butyl alcohol can be readily
obtained almost pure, whereas amyl compound
from which the required hydrocarbon could be
made aro extremely difficult to obtain pure.
(2) The mechamsm or the reaction is fairly simple.

(3) It is possible that important derivatives of

n-amylbenzciio may be discovered and thus afford

a means of utilising the considerable stocks of

«-butyl alcohol which are available. In reality the
reaction does not correspond exactly to the
equation:—
C,H5.CH,Br+2Na+Br.O*H,=C,H,.C,H„+2NaBr.

Subsidiary reactions occur in which, e.^., tw^o

benzyl radicals unite to give the well-known di-

bcnzyl and further, two butyl radicals couple to
form n-octane; and it is clear that other reactions
must take place, as there is always formed a large

‘

quantity of thick oil having a very high boiling

point. The effect of these secondary reactions is to

reduce the yield of n-amylbenzene to about 25 ^ of

the theoretical yield.

Ezperimental,

The first preparations of n-amylbenzene were .

made by treating a mixture of benzyl bromide and
normal butyl bromide with sodium, the conditions

being modified in various ways with a view to in-

crease the yield of amylbenzene and decrease
the amount of by-products; with this same object

in view benzyl chloride was substituted for the
benzyl bromide. The effect produced by diluting

the reacting mixture with benzene was also exhaus-
tively studied.

The investigation of the n-amylbenzene itself

was, after determining ite physical properties,

mainly confined to a partial study of its sulphona-
lion, in which was included the preparation and
properties of a monosulpbonic acid and its barium
salt, also the corresponding sulphonic chloride and
Bulphonaraide and a phenol. The constitution of

the sulphonic acid has been determined, whilst the
mononitro compound has been prepared and its

properties investigated.
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In order to establish the constitution of n-am;l-
benzene with certainty, n-amyl bromide was syn-

thesised from n-butyl alcohol and coupled with
bromofaenzene in order to produce amylbenzene by
a very different method. A comparison of this amyl-
benzene with that made by Schramm’s method
showed that they were identical. The n-butyl
bromide used in the experiments was made by
treating a mixture of commercial butyl alcohol (sp.

gr. 0 8133 at IS S'’ 0., b.p. 115°—118“ C.) and red
phosphorus with bromine. Using 212 g. of the
alcohol, 36 g. of phosphorus, and 253 g. of bromine,
a yield of 87'7% was obtained. Many experiments
were carried out in order to ascertain the conditions

under which the best yield could be obtained.

The benzyl bromide was made by the direct

bromination of boiling toluene, and the yield of
pure product was about 60%, obtained in the form
of a colourless liquid, b.p. 198°—202° C. This pro-
duct kept well and did not appear to undergo de-
composition even after standing for several months.

The benzyl chloride used in the experiments was
obtained by the fractionation of the commercial
product, the portion boiling from 176° to 179° 0.
being used for the experimeuts. It appears worth
recording that much uncertainty exists as to the
true boiling point of benzyl chloride.

The n-amylbenzene was prepared as follows,

using 128 g. of benzyl bromide, 103 g. of n-butyl
bromide, and 34'5 g. of metallic sodium. Sodium
in the form of wire was added gradually to the
mixed benzyl and butyl bromides; the temperature
of the mixture soon rose to 35° C., whereupon it

was cooled by immersing the vessel in water. After
about one-fourth of the sodium had been added, the
temperature being kept below 50° C., the action
appeared to slacken and the mixture was heated
to about 80° C. Fresh quantities of the sodium
wire were added, and when about half the sodium
had been added the mixture was allowed to stand
overnight. The contents of the vessel now consisted

of a solid layer (sodium bromide) surmounted by a
pale yellow liquid. As the large amount of sodium
bromide present apparently hindered the reaction,

the mixture was diluted by the addition of 100 c.c.

of dry benzene and gently boiled on the water-bath.

The remainder of the sodium was gradually added,
and the bailing continued for a further 25 hours to

complete the reaction. At this stage the liquid was
dark yellow in colour and possessed a pleasant

odour, while the whole of the sodium had been con-
verted into the bromide. The mixture was heated
by means of an oil-bath, and about 60 c.c. distilled

off. The residue was then steam-distilled to obtain

the amylbenzene, which collected on the surface of

the water as a bright, colourless liquid. Soon crys-

tals began to appear in the distillate, whereupon
the receiver was changed and steam distillation

continued for another hour, making in all a total of

9 hours. The residue in the distillation flask con-

sisted of the sodium bromide solution, upon the sur-

face of which floated a thick, dark yellow oil. The
white, needle-like crystals melted at 52° C. and
were dibenzyl. The thick oil has not yet been in-

vestigated.

The colourless oil resulting from the steam dis-

tillation was carefully fractionated, and gave a
27'6% yield of crude n-amylbenzene, b.p. 195°

—

205° C. Further quantities of dibenzyl were also

obtained.- The yield is not good, and the secondary
reaction! resulting in the formation of dibenzyl,

octane, and the higb-hoiling thick oil, are not at

present clear.

It was found not to he advisable to dilute the re-

acting mixture with benzene at the hepnning of the
experiment. In the other preparations of amyl-
benzene, benzyl chloride was used with butyl
bromide both with without dilution with ben-
zene, and it was found that the benzyl chloride gave

just as good a yield as the benzyl bromide. As a
result of many experiment®, in which the coiiditiom
were slightly varied, it was concluded that the fol
lowing conditions tend to give the best yield of
amylbenzene :

—
1. The sodium wire (sodium cut into slices n as

also used, but was slower in its action, especiallv
towards the end of the reaction, unless the shav-
ings were very thin) should be added slowly to the
mixture of benzyl chloride and butyl bromide, the
latter being in slight excess of the theoretical
amount required, and the mixture shaken or fre-
quently stirred.

2. The reacting mixture should not be diluted
with benzene, and should be kept as cool as. possible
i.e., compatible with the continuance of the re-
action.

3. To complete the reaction, it is advisable to let

the whole mixture stand for a few days with an
occasional shaking, since the application of heat
or the development of heat during the reaction!
lowers the yield of amylbenzene and increases the
amount of the higher boiling hydrocar^ns. X
diluent with a boiling point lower than that of
benzene, such as pure dry ether (free from any
alcohol), might give bettor results, as the mixture
would boil at a considerably lower temperature,

Purification oj crude amylbemene,

fraction boiling at 195°—205° invariably coii.

tained traces of the benzyl halide, and to remove
this, the crude hydrocarbon was mixed with
alcoholic potash and gently boiled in an oil-bath for

9 hours, after which the excess of alcohol was dis-

tilled off and the residue distilled with superheated
steam. The upper layer of distillate was heated

to 105° in contact with thin shavings of metallic

sodium for 7 hours. The product was free from

halogen. The still impure amylbenzene was then

fractionated, using a 4-bulb column, and the product

boiling between 200'5° and 202° C., under 76i'2 inni,

pressure, collected as pure amylbenzene. From
careful observation the boiling point would api»ar

to lie between 201° and 202° C, at 761’2 mm,, agree-

ing with the figures given by Schramm, viz.,

200-5°—201-5° 0. under 743 mm.

Properties oj n-amylbemene.

Normal amylbenzene is a colourless liquid possess-

ing a rather plea.sant odour. It is readily soluble

in alcohol, benzene, ether, carbon bisulphide,

methylal, chloroform, carbon tetrachloride, and

glacial acetic acid. If sulphuric acid is added t,t

the hydrocarbon, drop by drop, a sli^t brcnvnisli

sediment forms upon the addition of each drop, anti

with an excess of acid, or on warming, the amyl-

benzene dissolves [cj, infra). The hydrocarbon does

not dissolve in cold 70% nitric acid, but does so on

wanning the mixture; on cooling, however, the

amylbenzene comes out of solution. Further de-

tails of the nitration are given later.

The density was found to be:—at 15-.5°/to'5-=

0-8664; at 15-5° / 4° = 0-8651
;

at 22°/22°=0-S624.

and at 22°/4°=0-8602. Schramm gave the density

of his amylbenzene as 0-8602 at 22° 0., but does

not state whether this is compared with water .it

the same or some other temperature (loc. cit.). d

quantity of amylbenzene was distilled, and the le-

tractive index of each 5 c.c. of distillate deterniiiifo

by means of the Pulfrich instrument
;
the index m

each case was tIo“=1-4751.

Sulphonafion oj n-amylbenzene.

After a number of preliminary experiments had

been performed, 10 g. of the hydrocarbon was soi-

phonated by the gradual addition of an eb®

volume of concentrated sulphuric acid, with ir''

quent shaking. A brownish-white substance vai

produced with the addition of each drop of 10'“'
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ajiiJ a slight development of heat occurred. After
!

all the acid had been added the resulting mixture ^

a brownish-mhite liquid containing globules in ;

suspension, presumably of unchanged amylbenzene, ;

as the characteristic odour still persisted. To com-

plete the reaction the contents of the flask u'ere
|

heated on the water-bath with frequent shaking i

for 2 hours, and finally for i hour over a small

flame. The liquid, now dark brown in colour, was
.

poured into about 2fi0 c.c. of distilled water and

neutralised with barium carbonate, followed by ;

boiling for i hour and filtering. The filtrate rapidly

deposited fine white, shining, needle-like crystals
'

which appeared flaky when dry, and were very soft

in texture; the residue, consisting of barium sul-

phate and carbonate, was repeatedly extracted with

boiling water, and from each extract small crops

of crystals were obtained upon evaporation. Each

crop was analysed to determine whether mixtures

of the mono- and disulphonic acids were formed

under the above conditions. The theoretical per-

centage of barium in barium jimylbeiizenemono-

eulphonate, (C„H„SO,).Ba, is 23'21% ;
by analysis,

23'28% was found. Further experiments led to a

54% yield of the monosulphonic acid being obtained

;

the" barium salt crystallised without water of

crystallisation.

Preparufton of the sulphonic chloride and sulphon-

amide of n-emylhemene.

To determine whether the barium amylbenzenc-

monosulpbonate was a single isomer or a mixture

of two isomers, a portion of each crop of crystals of

the barium salt was converted into the sulphonic

chloride and thence to the corresponding sulphon-

amide.
, , , .

The sulphonic chloride was prepared by healing .

a mixture of the finely-powdered barium amyl-

benzenesulphonato with powdered phosphorus :

pentaohloride on a water-bath for two hours, with

occasional shaking, adding the mixture to water,

and extracting the oil with ether. On evaporation

the ethereal solution yielded a pale brown oil which

solidified to flat, needle-shaped cryst.uls of the sul-

phonic chloride; this melte at 38^—39*^ C., it has a

Peculiar unpleasant odour, and has the property of

remaining liquid at the ordinary temperature for a

roitsiderable time. It is readily soluble in ether,

petroleum spirit, chloroform, benzene, carbon tetra-

chloride and carbon bisulphide, but is only spar-

ingly soluble in cold alcohol.

The sulphonamide was prepared frojii each b.atcu

of sulphonic chloride by heating with powdered

ammonium carbonate for about 2 hours, grinding

the product with several quantities of cold water,

and crystallising the pale brown substance thus

obtained from dilute alcohol, from which the sul-

phonamide separated in white, Imir-like, glistening

crystals somewhat resembling glass wool. Every

batch of crystals melted at the same temperature

viz., 86“—87° C. It would thus appear that only

one isomer was present in the barium salt, as

obtained by the above method.
The sulphonamide was analysed by a modification

of the Kieidahl method, and was found to contain

11'18% of nitrogen. Calculated for

S0,.NH„ N=6-17%.
. ,

In order to determine the orientation of the eiil-

phonic acid and its derivatives, the amylbenzene-

snlphonamide was oxidised by boiling with an

slkaline solution of potassium permanganate

(Tinner, Ber., 1888, 21. 243), and the sulpbaminc-

onzoic acid isolated in the usual way and rOTrystal-

ised from boiling water
;
it was obtained in small,

'at, needle-shaped crystals, almost colourless, and
"citing at 278°—280° C. with decomposition. This

bwrved melting point agrees witn that of p-

mphamine-benzoio acid, whence it may be con-

•Wfled that the acid formed by the sulphonation of

n-amylbenzene as described above is n-amylbenirene-
p-sulphonic acid, and further, that no appreciable

quantity of any other isomer is formed.

The free sulphonic acid iteelf was obtained from
the barium salt in the form of very hygroscopic,

needle-shaped crystals, which were exceedingly

soluble in water, and further, the potassium, silver,

and calcium salts have been prepared.

n-Aimjlphenol.

About 3 g. of potassium amylbenzene-p-sulphonate
was mixed with 14 g. of powdered caustic potash
and transferred to an iron tube, sealed at one end.

The powder was washed down with 2 c.c, of water
and the mixture etirred. The temperature was
gradually raised to 330°—340° C. and kept thereat

for 1 hour, whilst a slow stream of hydrogen was
passed into the top of the tube throughout the

experiment to prevent oxidation of the phenol.

After cooling, the dirty, greenish mass obtained

was dissolved in about 40 c.c. of water and the

solution acidified, whereupon a thick, pale brown oil

separated on the surface. This oil was extracted with

ether and distilled, yielding a colourless fraction,

boiling at 262° C. and giving reactions correspond-

ing to a phenol; it is very sparingly soluble in

boiling water, readily soluble in caustic soda, ether,

acetic acid, or alcohol; tile alcoholic solution gave

an olive-green coloration on the addition of ferric

chloride, which was discharged by hydrochloric

acid. When chilled in a freezing mixture, the amyl-

plienol formed white crystals which melted at the

ordinary temperature. It is not considered that

this compound was obtained in a chemically pure

condition. The bcnzoylamylplienol, made in the

usual manner, crystallised from alcohol in white

needles, ni.p. 52° C. A bromo-derivative was also

prepare by adding bromine to the amylphenol die-

solved in glacial acetic acid and pouring into

water; the product, after repeated crystallisations

from dilute alcohol, was obtained in colourless

crystals, m.p. 88°—89° C.

HHralion of the amylbenzene.

Attempts to nitrate amylbenzene with .a mixed

;
.acid composed of sulphuric acid (sp. gr. 1'84) and

nitric acid (sp. gr. 1'42) did not give very eatisfac-

tory results, as it appeared that nitration was

not, in any experiment, complete. Mononitroamyl-

ber.zene was, however, obtained by the following

; method;—40 g. of fuming nitric acid (sp. gr. 1’508)

;
mixed with 20 g. of glacial acetic acid was added

slowly to 20 g. of amylbenzene dissolved in a further

' 20 g. of glacial acetic acid, the temperature being

: kept below 20° C. by external cooling; the mixture

i gradually turned brown in colour, and, after the

; addition of all the nitric acid, which occupied about

1 hour, was allowed to stand, when it separated

into two lavcrs. When the whole was heated for

i hr. ill a bkh of water at 50° C., brown fumee were

evolved and a homogeneous liquid was produced.

4fter standing for 12 hours, thcheating was resumed

: for a further hour, the mixture cooled and poured

into water containing lumps of ice, whereupon a

vcllow oily liquid was thrown down. The mixture

' was made alkaline with caustic soda solution and

i extracted with ether. The ether solution, after

dryinir over anhydrous sodium sulphate, was dis-

^ tilled,“leaving a yellow liquid having a character-

i istic odour, the bulk of which distilled under 14 mm.

i pressure at lS8°-15f C. A determination of

i nitrogen gave a slightly high result, indicating

i possible contamination with a small amount of the

^ dinitro-compound. Thus prepared, mono^ro-n-

i amylbenzene is a pale yellow oil of sp. gr. 1 (pO at

i 15° C. and iiiisciblo with the usual organic solvents.

!
When oxidised by the prpss

I amide, p-nitrobenzoic acid, m.p. 236 —237 L., was
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obtained
;
it waa concluded that the nitrc^mpound

was i>-nitroamylbenz6ne. ‘ »

At this stage the preparation of n-amylbenzene
by a quite different method was undertaken in

order to be certain that the compound
hitherto studied was in reality n-an^lhenzene. The
process chosen waa to treat a mixture of mono-
brompbenzene and synthetically prepared n-amyl
bromide with metallic sodium, when the following
reaction would take place :—C,H5Br+2Na+
BrCjH„=2NaBr+G,H,.C5H,]. For this reaction
n-amyl alcohol was synthesis^ from n-hutyl alcohol

according to the method of Adams and Marvel (J.

Amer. Chem. Soc., 1920, 42, 311—315)., This,

briefly described, entails the conversion of «-butyl
alcohol to the nitrile oid the intermediate stage
of the butyl bromide, then the hydrolysis and esteri-

fication of’the nitrile by means of 95 % ethyl alcohol

and strong sulphuric acid to give ethyl valerate,
and finally the reduction of the latter by means of

sodium and absolute ethyl alcohol to n-amyl
alcohol. Tfais synthetically prepared n-amyl alcohol
was then converted into its bromide by means of the
phosphorus'halide method, and the resulting n-amyl
bromide coupled with bromobenzene, using metallic
sodium as usual. It. is necessary to use absolute
alcohol wheur reducing the ester with sodium, as

otherwise the reaction fails. All the materials
a-ere highly phrificd at every stage. The final

coupling of bromobenzene and n-amyl bromide with
metallic sodium gave a product which was identical
with that originally prepared by the interaction of
benzyl chloride and butyl bromide. The outstand-
ing feature of this last method of preparation is

the fact that the yield of n-amy!benzene is between
two and three times as great as in the previous ex-
periments

;
it would thus appear easier to introduce

an aliphatic side chain into a benzene ring than to
add another group to an already existing side chain.

In concluding this paper, it may be mentioned
that a highly-odourous aldehyde has also been ob-
tained, but the work has been interrupted, and
a description of this product cannot be given at
present.

Discussion.

Captain F. 8. Sinnatt said that n-amylbenzene
would probably be converted into an a-methyl
derivative of tetrahydronaphthalene with consider-
able ease

;
such a compound would have a very high

boiling point and a considerable percentage might
be present in the residual oil obtained by the
authors, which might yield on examination some
interesting compounds.

Mr, H. G. Shatwell said if the ring were chlorin-
ated and the end of the chain were also chlorinated,
and the resulting compound treated with sodium,
it might he possible to cause that ring to close as
suggested. Had any attempt been made to reduce
the nitre-compound described?

Mr. N. SiKPKiN, in reply, said that a largo amount
of work had already b«’.n done in America on the
utilisation of butyl alcohol. Apparently the oil

might contain such a substance as benzylamyl-
henzeue. In reply to Mr. Shatwell, certain chlorine
derivatives of this hydrocarbon had been prepared,
bnt it had been found that instead of the end of
the chain being chlorinated, a mixture of com-
pounds rtsulted. Furthermore, in order to produce
a naphthalene ring as Mr. Shatwell suggested, the
side chain would require to be chlorinated at the
S-carbon atom, not the e- or end carbon atom, in
order to couple up with the benzene ring. The com-
pound had been brominated, and several distinct
compounds with 1, 2, and 3 atoms of bromine ob^
tair^, but not in the pure state. The nitre-
oomponnd had not bten reduced owing to lack of
time.

SULPHATE CEMENTS.

Newcastle Section.

Meeting held on March 23, 1921.

IROF. r. PHILLIPS BEDSON IN THE CHAm.

THE EFFECT OF SOME PHYSICAL CON-
DITION8 ON CALCIUM SULPHATE CEMENTS.

BY C. L. HADDON.

Anhydrous calcium sulphate cement bears a
number of different names, such as flooring plaster
“ Estrich gips,” and dead-bnrnt plaster. A slightly

modified form is called Keene’s cement.
The actual setting time of flooring plaster de-

pends on the temperature and duration of heatino

used in its manufacture, but subsequent conditions

have the same comparative effect on different

samples of plaster.

It was long ago shown that the setting of flooring

plaster is duo to the anhydrous salt dissolving and
being precipitated as crystals of the less soluble di-

hydrate. These crystals in dilute solutions form
radiating bundles of needles, and it was assumed
that this occurred in its use as a cement, and that

fracture of the cement was caused by the breaking

of the interlocking crystals. It waa also shown by

using a dilatometer that in setting there was first

a contraction followed by an expansion. This was

explained by Davies as being due to the formation

of orthorhombic crystals spontaneously changing to

monoclinic crystals. Data as to its superficial ex-

]

pansion—the more important from the practical

;
point of view—are lacking. According to Lunge's
“Technical Methods of Chemical Analysis,"

i “increase in volume is not a property of dend-
' burnt plaster.’’ On the other hand, other aiithori-

I
ties state that it expands on setting, but no figures

: arc given. The apparatus used for measuring ex-

i pansion was Le Chatelier’s, as laid down in tho

1
Engineering Standards' specification for Portland

j
cement. The dimensions of this instrument are so

I designed that for relatively small expansions (less

i than 1%) the measured expansion in centiincties

i
is approximately equal to the percentage linear (X-

pansion. It is not a suitable instrument for

i
measuring expansion during the plasticity stage of

I setting.

]

The same flooring plaster was used throughout

j

these experiments. Three parts by weight of

.
planter was mixed with one part of w’ater or solo-

tioii and placed in the cylinder, and the expansion

; was measured at different times. The subjoined

: table shows that ;
—

' fl) The expansion was least when accelerating

; solutions were used, and greatest when retarders

;

were used.

: (2) Wet set plaster, using a 5% solution of a siil-

j

phato as accelerator, although reaching its maxi

j

mum strength within 24 hours, yet continued to

: expand during recrystallisation.

!
(3) Wetness has a great effect on tensile strength.

With plaster kept weakened in this way, a very

much greater expansion resulted. The degree of

wetness affects expansion.
*

(4) The expansion under normal conditions is very

small—about 0'1%—and ceases within seven days,

t.e., the time for complete setting or drying.

In the case of calcium chloride the expansion was

measured after the first day; a further expansioo

of 0'7% took place when thoroughly re-wetted das

to drying before complete hydration.
No attempt was made to measure expansion wlulo

the cement was still plastic.

The cause of the expansion is obvious—it is due

to the pushing apart of the mass by crystals as they
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are formed. An expansion of 5% can easily be pro-

duced by using a retarder, and keeping the cement

wet.

1 % Expanston tram time of loss of

!
plaetlcity.

Iday. 4 days.
{

1
1

V daya,

j

14 days.

Wixed with water.. 0-08
1

' 0-12
1

0-17

—
1

0-40
!

0-75 097

„ 6% sola. K.SO,

5% win. FeSO,
Mixed with water 1

006
!

0-07 i 0-08 No ftirthcr

006 !
0*07 0-08 Increase.

placed In water ^

after IJ hiB. J

1*0
1

1-5 1-85

1

Xhe amount of expansion has an effect on the
j

tensije strength. Briquettes which have expanded i

5®^ have leas than a. quarter of the strength of
i

similarly made briquettes allowed to dry in air, I

when the expansion is very much less. Similarly, i

in test-pieces where the plaster was placed in water !

six hours after making the briquette, and the

briquette broken after seven days when still wet,

the tensile strength averaged 200 lb, per sq. in.,

while when the briquette was allowed to dry in air

and placed in water only for the seventh day, the

average tensile strength was 250 lb. per sq. in.

In a recent paper (J., 1920, 165—^168 x) the

author mentioned the weakening of flooring plaster

by wetness, and it was suggested that it was due

to the lubricating action of water. In order to

investigate this, test-pieoes were placed in water

after six hours, taken out after 14 days, and then

left in a warm, dry room till they ceased to lose

weight. Briquettes were immersed in different

liquids for 24 hours and then broken.

The average tensile strength of the dry briquettes

was 470 lb. per in.
;
after immersion in paraffin

it was 470 lb.; in thin lubricating oil, 470 lb.; in

methylated spirit, 470 lb.
;
in a mixture of 2 pts. of

spirit to 1 of water, 320 lb.
;
in a mixture of I part

of spirit to 2 of water^ 250 Ib.
;
in water, 200 lb.

;
and

j

in concentrated calcium sulphate solution, 200 lb.

The test with thin lubricating oil gave the same

result at the end of 10 days; figures identical with

those of the 24-hr. tests were also oUained with
j

water (10 mins.) and concentrated calcium sulphate
|

solution (1 hour).
|

Thus mineral oils have no effect on strength, while
j

with mixtures of alcohol and water the loss in
j

strength is dependent on their proportions. Water
|

reduces the tensile strength by one half, as does a !

concentrated solution of calcium sulphate. Leaving !

in water for ten minutes, provided that the whole i

cross-section of the cement is w'etted by capillary
!

action, has the same effect, showing that it is not

due to solubility of the set cement in water. The
|

small amount of water necessary is shown by the

fact that if one end of the test-piece is placed in

'rater, the same w'eakening effect is product by the

'rater creeping up through capillarity. In the

same way crushing strengths are reduced from
about 2 tons per square inch to half that amount.

There is no accepted explanation of lubrication.

It seems curious that oil should not act as a iubri-

'^•'ntj while water does. Oil certainly acts as a

hncant when on* slab of set flooring plaster is

ibbed over another. In metals, the crystals are

opposed to be covered with some amorphous inter-

ystalline cement which is stronger than the

ystals, which break in cases of fracture. It is

^saible that some such amorphous calcium sul-

^ste dihydrate exists, and this is affected by free

^ter. Our present- knowledge of physical

henomena is not sufficient to justify a full ex-

lanation.

The oementing power of calcium sulphate cement

be described as follows :—Crystals of the di-

123

hydrate grow in the form of needles, until there is

great frictional resistance to disruption and also

interlocking. Breaking is due largely to this fric-

tional resistance being overcome, and not to the
breaking of the crystals themselves, as is the case,

with metals.

The value of all published data on the mechanical
strength of flooring plaster is impaired by the fact

that no standard has been laid down as to the
condition of the briquette on breaking. The popular
method seems to bo to keep the briquettes in a
more or less damp room during setting. The effect

of different amounts of free water would consider-

ably vitiate the results. The fairest way is to do
precisely as is done with Portland cement—leave
the briquettes in the moulds for 24 hours, take them
out and place them in water, and then break the
wet briquettes after a week; this would give com-
parable results as regards the effect of expansion*,

and eliminate error as regards wetness. The pro-

portion of flooring plaster to water by weight
should be 3 to 1, as this gives a plastic mass of uni-

form composition, while deviations from these pro-

portions give cements of different strengths.

Communications.

A MODIFICATION IN THE COMPOSITION OF
IODINE SOLUTION FOR THE REICH TEST.

BY H. M. lOWE, M.SC.

Standard iodine solution us(?d for testing gase.s

for sulphur dioxide may be conveniently made by

substituting for the potassium iodide in which the

iodine is dissolved a proportion of caustic soda, in-

sufficient to react with the whole of the iodine, but

sufficient to form enough sodium iodide to dissolve

the remaining iodine. The formula recommended

is ; Iodine, 127 g. ;
caustic soda, 30 g. ;

water, to 10

litres. Tlius the 30 g. of caustic Eoda_ replaces 150

—180 g. of potassium iodide. The iodine reacts

with this to give a solution of iodide and iodate and

is quantitatively released as free iodine on acidifica-

tion with a large or small excess of acid. The

sulphur dioxide in the gas it is desired to analyse

acts in this way in NjlQ solution without further

addition of free acid. When the solution is used in

great dilution, e.g., S /lOO to N 11000, as in treating

exit gases, it is necessary to add some acid previous

to use.

Experiments with this solution showed that the

.

i theoretical amount of iodine is always liberated on

I

acidification, whether with a large or small excesa

; of acid. Titration with standard thiosulphate of

1

the iodine thus liberated forms a convenient inethod

1 of standardising the solution for use. It is im-

;

material whether the acid is added all .at once to the

! i^ine or in small portions as the titration proceeds,

but the latter method avoids the iodine being

thrown out of solution at any time.

If desired the solution may be titrated with free

SO, without addition of acid.

Comparison tests on the inlet gases to a Urillo

oleum plant showed identical results with the

ordinary solution or with the modified solution.

IVhen the solution is diluted to 10 times its bulk

it forms a reagent for testing the exit gases from

the converter. In this case it is necessary to add

to the solution to be tested a small amount of sul-

phuric or hydrochloric acid together with the starch

indicator, as at the dilution used (about N/1000) a

very appreciable concentration of acid is required

before the iodide and iodate react instantaneously.

At a dilution of N /2000 and a hulk of 200 c.c., on

the addition of 6 c.c. of N/10 H,SO. to a neutral

mixture of iodide and iodate, a blue colour develops
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slowly; with 7 c.c., however, the colour is obtained
instantaneously. In the test, therefore, the addi-
tion of 1 c.c. of 10% H,SO. is ample to ensure the
instantaneous working of the indicator.

The sulphur trioside present, together with the
dioxide at the exit of the converter, would he
thought to provide the necessary acidity, and, in-

deed, usually does so; hut on one or two occasions

the test failed^ and the blue colour was discharged
prematurely; it was found, however, that the addi-
tion of a little acid caused the blue colour to be re-

formed. It is therefore advisable always to add a
little acid to the test solution before commencing.
The hf/ 100 solution may be standardised against

thiosulphate in the same way as the Nj 10 solu-

tion and titrated with sulphur dioxide solution

after acidification. Tested on exit gas from a Grillo

converter the N / 100 solution gave results identical

with those using the ordinary potassium iodide

solution.

The NjlO solution is sufficiently stable for ordi-

nary purposes. Thus, a 10-litre bottle kept full

showed no change in strength after a month,
and one half full showed no change in strength after

eight days.

H.M. Factory, Gretna.

THE ESTIMATION OP RESIN ACIDS IN
FATTY MIXTURES.

BY DAVID MCOTCOLL, M.A., B.SC.

Twitchell’s method for the estimation of resin

acids in fatty mixtures (J., 1891, 1804), though
it was a distinct advance on the methods then
known, has many faults, as pointed out by Lew-
kowitech (J., 1893, 502). Since that time no
improvement has been made as regards accuracy
accompanied by simplicity. The method detailed

in this paper not only eliminates the faults of

Twitchell’s method but simplifies it by the substitu-

tion of methyl for ethyl alcohol and of naphthalene-
/3-sulphonio acid for gaseous hydrogen chloride.

It is well known that with Twitchell’s method,
resin acids undergo decomposition with the produc-

tion of water-soluble acids of lower molecular

weight, and it is the formation of these in varying
amount which causes the irregular results, iew-
kowitsch has also shown that esterification of the

fatty acids is far from being complete.

Volumetric method .—About 2 g. of the mixture
is dissolved in 20 c.c. of a 4% solution of naphtha-
lene-|9-solphonic acid in dry methyl alcohol and
heated under a reflux condenser for 30 mins, with

the addition of several pieces of porous plato to

ensure regular ebullition, A blank experiment
with 20 c.c. of the sulphonic acid solution is also

carried out for the same time, as the titration value

increases sli^tly during the process. The best

results are obtained by heating the flasks on an
electric plate or asbestos wire gauze or in an oil-

bath
;
esterification is not so complete when a water-

bath is used. The contents of both flasks are then

cooled and titrated with IV/2 methyl alcoholic

potassium hydroxide solution. For unknown
mixtures the resin acids are calculated on the com-
bining weight of 346, as suggested by Lewkowitsch.

Gravimetric method,—The neutralised solution

obtained above is employed. The contents of the

flask are transferred to a separating funnel—the
volume being noted—and the flask washed out with
an equal" volume of water made slightly alkaline

with potassium hydroxide. After shaking, the

mixture is extracted with an equal volume of a
mixture of ether and petroleum spirit, the flask

having again been washed with the solvent. Sepa-
ration is instantaneous. The small amount of

insoluble soap that usually separates is drawn off

with the soap solution, which is extracted twice in

similar fashion. The united extracts are washed
with a little 50% aqiflfcuB alcohol and the washings

Uime 15, 1921.

adM to the resin soap solution, which is then
acidified and extracted twice with ether.

Esterification of fatty acids.—Pure fatty acids
are completely csterified by the method described
as shown by the following figures :

— ’

1

c.c. N/2 KOH nacd.

Experimental.
|

Blank,

Cotton oU fatty acMa, 2 g. 8*50 8’50

Oleinee 2 g 8*52 1 8-50

Palm kernel add oil, 2 g 8-57 8’50

The distilled olein, ruby red in colour, showed tv
titration after treatment the presence of 0T4% of

free fatty acids calculated as oleic acid. With the

palm kernel “ acid oil ” an acidity of 0'51 % as

oleic acid was found. The residual acidity in these

two cases is doubtless due to colouring matter
which, while being of an acid nature, is not

esterified.*

Lewkowitsch has shown (loc. cit.) that Twitchell’s

method leaves 2—6% of fatty acids uncombined.
Treatment of resin.—On submitting resin to the

process, partial esterification takes place amount-
ing to 1—3% of the rosin acids present; the amount
varies for different qualities of resin.

A number of mixtures of known composition
were examined by'the methods described; the errors

in the volumetric method varied between -0’22 and

-0‘56% and in the gravimetric method between
-0'38 and +0'35%. The results obtained by

Twitchell’s method (as quoted by LewkowitscM
show errors varying between -9'73 and -(-5’26%,

The following results were obtained from three

different samples. In each experimental figure the

value of the blank test has been deducted ;
—

Sesin, g.

i

Before
1 treatment.

1

C.C. NJ2 KOH.

Afte.r

1 treatment,

i

C.II. XI2 KOH.
1

Besln found.

%

10473 600
;

5-93 98'8

2-4295
1

14-32
1

1402 1 97’9

1-2159 1
7-08 6-90 97’4

That esterification had occurred was confirmed

by saponification, T2 c.c, of N/2 potash being

absorb^ in the first experiment. The difference

from the esterification value can be accounted for

by oxidation of the alcohol.

That there is no appreciable production of water,

soluble-decomposition products was proved in the

first experiment by the recovery of 1'0375 g. of

resin, which absorbed 5'88 c.c. of N/2 potash after

evaporating the resin soap solution, dissolving in

water, and extraction with ether after acidification.

Examination of mixtures of known composition.

Details of the examination of three mixtures hr

volumetric and gravimetric analysis are recorded

below
;
in the experimental figures the value for the

blank has been deducted.

Mixture.
|

[

Volumetric method.
|.,||f

1
Titration,

c.c. N12 KOH.
I Resin.
‘ V

/oFatty
acU.

i Besio.

[

1

Calc. Found.
; 1

Found.

2 0391
1

0-2652 153 1-57
’ 11-31

1

11-84 11 73

1-4320 0 6091
;

3-46 3-52
i

29-84 30-28

1-0624
1

1-0030 5-73 5-70 43-60 48-45 48-88

1
—

-

• The amounts of resin found are corrected for the unsapeih'

Sable matter prcBent.

Research Laboratory,
British Oil and Cake Mills, Ltd., Hull.

• Further experiraeut has substantiated this assumption. Ti'®

estimation of true tatty matter In the by-producta from the renoES

of cotton oil wtti be dealt with in a later paper.

jr
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1 direct method for the DETERMINA-
A

QJ, DICTANODUMIDE.
BT BEIING B. JOHNSON.

11 N. Harger (J. Ind. Eng. Chein., 1920, 12,

1107- J., 1921, 92a) has rec-cntly described a gravi-

metr'io process for the determination of dicyano-

liiamide (cyanoguanidine) in cyanamide and mixed

fertilisers, based on the precipitation of a compound

silver picrato and 1 mol. of dicyanodiamidc,

SH,(NO,).OAg,C,H.N..

Some years ago the present author, working with

i\lr Berbom, isolated the same complexes as those

described by Harger in the attempt to obtain a

method for the determination of dicyanodiamidc,

tat as it was important to have .as rapid a method

as possible, a vohimetric process was worked out.

It is practically impossible to determine dicyano-

diamide volumetrically by means of the above com-

nound on account of the large excess of silver solu-

tion which must be used. On the other hand, it was

found that under certain conditions the compound

of .silver picrate with 2 inols. of dicyanodiamide was
j

so insoluble and changed so slowly into the mono-

compound, thus:

C.H.(NO,).OAg.2C,N,H,+C H^NOJ,OAg= !

2C4Hj(N05)i0Ag,C,N4H. i

that a volumetric method could be based on the de-
|

termination of the amount of standard silver solu- !

tion used to effect the precipitation. It is necessary
|

to use weak solutions, a low temperature, and excess
j

of picric acid.
|

The method is carried out as follows: When the
|

sample being analysed contains 5—15% of dicyano-
|

diamide nitrogen 5 g. is used, or a correspondingly
j

larger amount if less nitrogen is present. Ihe 1

sample is transferred to a 500 c.c. flask and 450 c.c.
|

of cold water added. If the sample is calcium cyan-
j

amide or other product containing lime, glacial

acetic acid is added to bring all the lime into solu-

tion as acetate. By this means the nitrogenous

compounds present are^issolved much more rapidly

and completely than without any acid. A small

excess of acetic acid does not matter. Stronger

mineral acids isomerise the nitrogen compounds.

The solution obtained with acetic acid is suitable

for a Kjeldahl determination of the total water-

soluble nitrogen, but this is not possible if nitric

acid has been used, as has been suggested, to shorten

the period of shaking.

The flask is shaken in a machine for 3 hours, the

solution is made up to 500 c.c. and filtered
;
5 c.c. of

nitric acid is added to 100 c.c. of the filtrate,

followed by 20 c.c. of sodium picrate solution heated

to 40° C. (7*5 g. of picric acid neutralised with

caustic soda and diluted to 100 c.c.), and the solu-

tion is cooled to about 5° C., and titrated with

/22'4 silver nitrate solution, which is added drop

by drop with constant shaking. About 2 c.c. more

silver solution is used than is reejuired by the

amount of dicyanodiamide believe<l to present.

The dicyanodiamide compound is precipitated in a

nore or less gelatinous form according to the

imount of dicyanodiamide preseut. After vigorous

baking the mixture is stood aside for fifteen

uinutes at 5® 0., during which time it is agitated

wo or three times, then diluted to 200 c.c. with

w’ater, shaken and filtered. The excess of

hiver solution, used is estimated by titration with

l^ /22'4 sodium thiocyanate in 100 c.c. of the filtrate

ffter adding a further 5 c.c. of 20% nitric acio and

3boiit 2 c.c. of 5 % ferric sulpha^ solution ns in-

liicator.

If 5 g. of th© sample has been treated acc/ording

fo the meth^ described, every c.c. of silver soiu-

tmn used corresponds to 1 % of nitrogen as dicyano-

diamide.

To obtain good results some corrections must be
applied, but each observer should work these out
for himself, as they will depend largely on the per-
sonal equation.

The corrections as worked out by the author are

shown in tho following tables.

Influence of the excess of silver solution.—As the

compound of silver picrate with 2 mols. of dicyano-
diamide changes into the compound with I mol. in

presence of excess of silver salt, it is possible that
such excess may influence the results. This is

shown in tho following table. Pure dicyano-

diamide was used with the addition of 1 c.c. of 20%
nitric acid.

Bicyano-

Excess of silver solution.

diamide-X.

2 c.c. 3 c.c. 4 C.C. 5 c.c. 6 c.c.

0-05g.^5% . dS 103-6 10.1 105-3 lOB

010 g.*10% 995 99-7 100 100-e 101-5

015g.«l5% 97 97 97-5 93 98-7

Nots.—ln this and the succeeding tables the figures given are the

percentages of the amount actually present.

Influence of incrcosinrj addition of nitric acid.

bicy.'iiiofiiamidC'-N'.

Exccii of 20% nitric acid.

f

1 C.C.

j

5 c.c. 1 10 c.c.

i

98 .94-8 ! 90

Ul0g.»l0% 99-5 97-4 95

0 15 g.«15^o 97 90-4
;

95-5

Influence of ni/ric acid and different amounts of

cafriunt acetate (the latter would be present in

analysing samples of calcium cyanamide or other

products containing lime).

Additious.

Dicyaou-
dtimide
nitrogen.

005 g.=5%
O'lO g.-10%
015 g.-lo%

Ivitric

acid.
1 c.c. 1 C.C. 1 e.c. 5 c.c. 5 c.c.

j

10 c.c.

Calcium
aa'tfitc.

5g. Ig- 5g.
1

5g.

98 90 80 102

!

82-4 84

99-5 98 89 99-8 92-4 95

— 97 987 94-7 97-5 95-3 90

Influence of temperature on ihe precipitation .

—

•> c.c. excess of silver solution was used in each case.

liky.X j.y, 10«c. i
15“ C.

present. 1

20“ C. 25*0.

0-10s.=10%
005 g.— 5','o

990 98

9S 05-5

96-4

92

90-5

85-5

85-1

70

It will be obvious that when w'orking with calcium

cvaiminide the uae of 5 c.c. of 20% nitric and per

1 g of calcium acetate present and the addition ot

2 c.c. excess of silver solution will give good results

without any corrections.
. r

\ characteristic feature of the precipitation or

dioMnodiamide with a greater excess of silver solu-

tion and picric acid is the change of the gelatinous

di-con.poiind first precipitated into the small

crystals of mono-coaiponnd ;
this occurs more or less

r.apidly according to the excess of silver and the

concentration. , . c

The method has been tested m the presence of

urea and dicvanodiamidiiie (guanylurca) but

neither of these compounds was found to influence

the results.
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The following table shows the reliahility of the

znetlxxl and gires the results of the analyses of very

old samples of calcium cyanamide.

When chlorides and soluble sulphides are present
a blank test must be carried out by titrating the
silver solution without addition of picric acid.

form it does not dissolve completely in amyl alcohol
In such cases the urea must be liberated.

It is important that the reagents and samples
used should be as free from water as possible.

North-Western Cyanamide Co.,

Odda, Norway.

Xew method ^pioate). Old method (modified Caro).

Sample.

Cyanamide
nitn^n.

Dlcyano-

nitrogen.

!

Urea
nitrogen,

j

1

T<rtai. Cyanamide
nltix^D.

i

Bicyano-

nitrogen.

Urea
nitrogen.

Total.

i_

1 ! I'll 10-67 1-14 12-92 ! Ml 10-62 1-21
1

12-91
Z

1

0-86 10-10 1-06 12-96 1 0-66
1

9-94 1-89 12-69
3

1

0-66 10-81 1-27 12-44
j

0-66 10-22 1-20 12-37
4 1 0-77 10-40 1-50 12-65

j

0-77 10-61 1-62 12-90
5

j

1‘12 10-44 0-96 12-62
j

1-12 10-46 1-00 X2'5S
6 i

13-25 1-70 Q-45 15-46 13-25
1

1-80 0-4 15-45

Further research showed that the formation of

dicyanodiamide-silver complexes is not limited to

picric acid. The reaction is typical of all nitro-

phenols which are soluble in water. Compounds of

the silver salts of dimtrophenol, trinitroresorcinol,

and trinitrocresol with one and two mols. of di-

cyanodiamide have been isolated
;
of these, trinitro-

resorcinol (styphnic acid) seems to give a more
nearly quantitative precipitation and ^tter results

than picric acid.

North-Western Cyanamide Co.,

Odda, Norway.

NOTE ON THE DETERMINATION OF UREA IN
FERTHilSERS.

BT EBLINO B. JOHNSON'.

The method used in this laboratory for the deter-

mination of urea in fertilisers and fertiliser mix-
tures depends on the well-known fact that urea
forms a. characteristic, slightly soluble salt with
oxalic acid. By using the necessary precantions

the solubility of the oxalate can he made so small

that a quantitative determination is possible. The
following method was developed : %—5 g. of the

dried sample containing urea is extracted with

100 c.c. of anhydrous amyl alcohol, 25—60 c.c. of the
filtrate is treated with an equal volume of ether,

and the urea precipitated as oxalate by the addition
of 25 c.c. of a freshly prepared 10% solution of an- :

hydrous oxalic acid in amyl alcohol. The vessel is !

stirred and allowed to stand in cold water for half I

an hour and the precipitate collected on a
Gooch crucible, washed first with a mixture of equal

j

volumes of amyl alcohol and ether, and then with
,

ether alone, the volume used in each case being !

about one and a half times the capacity of the :

crucible. The precipitate is dried in a vacuum
|

desiccator and weighed. It contains 26'67% of
|

nitrogen and 57'01% of urea according to the :

formula HjOjOj,2CO(NH,),. I

The appended table shows the necessary correc-
j

lions as regards solubility ;— 1

Urea found,

g.

0-m
001
008
OKM
O'OS
0-08

Foroentage of

actual amount preacut.

90
92'8
95-2

97-6

98

.. 98’8

In some cases the urea is present as a salt or in
|

complexes such as C8(NOs)„4C01NH3)„ in which 1

NOTE ON THE ESSENTIAL OIL FROM THE
LEAVES OF SKIMMIA LAUBEOLA.

BT JOHN LIONEL 8IHON8EN.

Skimmia laureola, Hook, f., is an extremelj-
aromatic evergreen shrub which grows throughout
the temperate Himalayas from Murree to Mishmi
and Khasia Hills. It is also a common undershrub
in the Dun Hills. The oil obtained by the steam dis-

tillation of the leaves was found to consist mainly
of Winalyl acetate, whilst in addition a hydro,

carbon, Uinalool, and a complex mixture of sesqui-

terpene alcohols and esters were isolated.

Experimental.

The oil used in these experiments was obtained

by the distillation in steam
,
of the shade-dried

leaves, a steam pressure of 25 lb. being maintained
during the distillation. The yield of oil averaged
about 0'5% on the dry leav^.* The oil, which was

pale emerald green in colour, had the following

constants;—Sp. gr. at 30°;[30° O'SOdl, V'=1'1648,
acid value 3'63, saponification value 197’96, saponi-

fication value after acetylation 238'6.t

After washing with dilute alkali to remove the

traces of free acid present, the oil was fractionated

under diminished pressure (200 mm.), when the fol-

lowing fractions were obtained :
—146°—160E

18-5%
;
160°—165°, 5'7%

;
165°—175°, 38-6%

;

175°-

180°, 7-3%; 180°—190°, 9-4%; 190°—240°,
loss and residue (by difference), 6'7 % . The fractions

distilling above 175° C. were all more or less deepi,''

colouied, the colour varying from emerald-green to

deep ind’go-blue. The higher boiling fractions also

showed a beautiful blue fluorescence, but careful

tests indicated the absence of methyl anthranilate.

On further prolonged fractional distillation under

diminished pressure (SWO mm.) the following frac-

tions were ultimately isolate ;—(I) 130°—110°,

0-46%; (II) 140°—145°, 4-6%; (III) 145°-150°,

0-61%: (IV) 150°—155°, 8-4%
;

(V) 155°-160°,

2-3%; (VD 100°—167°, 20 (VII) 167°—-173°,

50%; (VIJI) 173°—177°, 0-61%; (IX) 177°-132°,

105%; (X) 182°—190°, 1-2%; (XI) above 190°,

18-2%.

Fractions I, II, and III appeared to consist

essentially of a hydrocarbon. On redistillation a

• The yield of oU and also the eater content varied considmtb

vlU) the time of coUeetkm. Leavea collected In tbe

DlviBlon during Jane and early July gave the above mectio^

yield of oil, whilst those collect^ at the end of July and
contained a much lower percentage <rf oil. On the other hana.

eaiDple of leaves collected in tbe middle of August gave a

1% of oil. ^

t Prior to acetylation the oil was mixed with turpentine

recommend^ by Boulez (Boll. Soc. Chim., 1907, 4, 1,, 117)-
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«T.»i<Ierable fraction was obtained boiling at 130°—

mm.) and at 17e°-182° (695 mm.).

. ffav6C=86'6 H=ll’6%, whilst the foHow-

inT constants were observed ; —Sp. gr. (30°/30°)

n,"=l'471, Wo”=—I'll- The boiling point

that theWr<«»rtx>" consisted largely of

Sinene, bnt attempt to confirm this were unsuc-

)I.afal iveatment with sodium nitrite and acetic

S iii petroleum solution resulted in the produc-

Uon of oSy the merest trace of a nitiesite, which

ITarated in fine needles melting indefinitely at

rvmiit 130°; too little was, however, obtain^ for

rMrvstallisation and analysis. When oxidised with

ootisium permanganate in loe-co d solution in the

Mual manner no trace of erythritol or m -dihydr^-

,
niethyl-«'-isopropyladipio acid was isolated. The

nature of the hydrocarbon present in the oil must

therefore for the present remain undecided.

Fraction IV consisted of nearly pure Hinalool,

since on treatment with phenyl isocyanate in the

usual manner an excellent yield of linalyl phenyl-

urethane, m.p. 65° C., was obtained.

Fractions V and VI were found to be a mixture

of !-Unalool and Winalyl acetate. After hydrolysis

with alcoholic potassium hydroxide an oil was

obtained which boiled constantly at IM 152

(200 mm.) and showed all the properties of linalool.

Acetic acid was isolated from the alkaline solution,

Fraction VII, which comprised the

oil, distilled mainly at 112° (20 f.J.dhaa the

tol owing constants :-Sp. gr. Of/**,)
n!‘' -l'4537 W •'’=-7'2S°. (Found C=73;9, H =

WUcalc 6=r3'5, H=10'2%.) This fraction was

™re (-linalyl acetate, as shown by hydrolysis, when

f.linalool and acetic acid were obtained.

Fraction VIII gave on analysis

Ifl'Oy and was evidently nearly pure
^

Unalyl

acetate. This was confirmed by hydrolysis when

linalool and acetic acid were obtained.

Fraction IX. like fraction V III, alw consist^

essentially of linalyl acetate. 0" >'y<*roly?ia ImalM

contaminated with a trace of a high-boiling alcohol

and acetic acid were obtained.

Fraction X was not analysed. 0" .f’lf
‘'o'ysi.s it

yielded acetic acid and a mixture of ^ a

ligh-boiling alcohol. The latter was not obtained

1 suflBcient quantity for exaniination.

Fraction XI, boiling above 190° (200 mm.), wits

epeatedly distilled at 43 mm., hut no constant boil-

ag fraction could be isolated. Analyses of th

arious fractions, which were all deeply colou^

hewed a carbon content varying from 7b-l to t^i u,.

nd a hydrogen content varying from W .5

fo more satisfactory results were obtained alter

lydrolysis of the various fractions, and turtirer

nvestigation of the somewhat unpleasant smelling

)ils was abandoned.

In conclusion the author wishes to thank Mr.

Purau Singh for placing the results of P .

"

liiniuary experiments at his disposal, and his

tant, Mr. T. P. Chose, for making most of the

analyses.

Tho Forest Research Institute,

Dehra Dun, India.

removal of any titanium present. Thus, Roseiter

and Sanders^ method, though shown to effect a

quantitative precipitation of zircqnia free from

iron, admittedly fails to eliminate titania. This m
not surprising, considering the readiness with

which titanium sulphate is hydrolysed in a hot,

feebly acid solution. It is remarkable, however,

that the Brazilian ore experimented upon by

Rossiter and Sanders was found to contain only

"traces of titanium,” and this statement may
convey an erroneous impression that the ore from

the Brazilian deposits is almost free from titania.

Analyses of samples representing large shipments

proved titanium to be a regular constituent of the

Brazilian ore in quantities
_

varying from 0‘6 to

1'2%. The principal constituents of six samples

are given in Table 1; the analyses were carried out

according to the method of Powell and Schoeller

(Analyst, 1919, 44, 397; J., 1920, 67 i). Small

amounta of lime and magnesia were also present.

Table 1.

1

A.

1

B.
i

C.
i

B.

1

B. r.

ZrOt
SiOt
TIO,
Al,0,
Fe.O,
XdO

Iga. loas

'

7fl'58

1 X4-70
1

1
0-68 >

1 1-79 1

2"]8 '

! 0-12

1
o.d.

77-47 1
76-18

' 10-32
i

15-68

0-

98
1

120

1-

58 i
1-45

1

560 ^ 4-61

D.d. ^ 0-39

B.d.
j

n.d.

1

68-82

21-30
1-12

2-52

3-48
1

0-19

2-14

53-50

I
28-04

1

104
606
B’22

n.d.

1-96

1 Sft-34 : P5'95
j

99'60

1
'•

\
j

98-57 99-28
I

96-82

Note on the pboduction and testing

OF zmeoNu.
BV W. B. SCHOBUiSB, PH.D.

Several of tho processes which have been

for extracting zirconia from' Brazilian ore are

on the precipitation of zirconium as a

sulphate (ef. Bossiter and Sanders; J., IWl, 'yi-

The chief aim of these processes is the o'’,”"'!?

'

tou, generally without regard to the simultan

a.(i.=not determined.

Titanium and all other irapuritiM found in the

ore arc, however, completely removed in tp®

bSi on the ’preparation of crystallised zir-

conium oxychloride. This process is seldom men-

tioned in English technical literature, probably

because it is more expensive than a precipitation

process; further, the oxychloride f
fairly rich in zirconium, part of which iS not re-

coverable in the pure state, because a

heavily charged with impurities will not crystallise

,

but the operation is a simple one, and can be made

to yield chemically pure zirconia.

e’mro^y^ul& ag
K?nZs’ work are put forward tentatively. The

ifI

water the volume of the first leach liquor

S«»j«ste£soastod^^^^

wash-liquors ,Part of its^ mother^iq^^,^

solution evaporated to y
- ^ liquid is con-

inverting the ^^n of the
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giving pure zirconia. The acid used in washing
the oxychloride is mixed with a certain pro-
portion of the oxychloride mother-liquor and used
for dissolving the next batch of leached fusion resi-
due; the balance of the mother-liquid—-eu^ient to
prevent undue accumulation ol impurities—is with-
drawn from the circuit, neutralised with recovered
sodium carbonate, and precipitated with sulphurous
and sulphuric acids according to Rossiter and
Sanders’ process. The last operation yields the
remainder of the ziroonia practically free from iron
and alumina, but contaminated with titania; this
oxide is probably quite pure enough for certain
industrial purposes (e.g.. as a pigment). Further
experimental work based on fractional solution or
precipitation will probably indicate a method for
eliminating the titania.

Examination o) commercial zirconia.

To judge from the results of analyses of lirconia
made by the author, the efforts of British manufac-
turers to produce a pure oxide have not so far been
attended with success. The composition of the
samples indicated that the ore had been opened up
by fusion with nitre cake : the material was found
to be strongly contaminated with arsenic pentoxide,
no doubt derived from nitre cake obtained from
impure sulphuric acid. The presence of arsenic is

hi^ly ohjectionable, especially where the zirconia*
is intended for use in X-ray work or as an opaciffer
in enamelling cooking utensils; it is liable to
overlooked unless a special test is made. For its

detection and determination, 2 g. of zirconia is

fused with 15—20 g. of sodium carbonate in a

platinum crucible, the melt is leached with ho
water, the solution filtered, acidified with hydro
chloric acid, and saturate with hydrogen sulphide
To expedite the precipitation of the arsenii
sulphide, the acidified filtrate may be first digestei
on a water-bath with potassium iodide, whicl
reduces the arsenic acid. The sulphide is filterec
off, evaporated with sulphuric acid until fumes an
evolv^, the liquid made alkaline with bicarbonate
and titrated with iodine solution.

Table 2 shows the impurities found in threi
samples of zirconia of British manufacture.

Table 2.

j

(2). (3).

8iOa 128 0-76
1 0-64

TiO, 1 45
1

0«8 1’70
Al,0, 016 0-30 013
Fe,0, 0-86

' 0^34 0-28
A8,0. I

1

103 1.37 1-30
so. 0-16

!

1-85 l’B4

In addition to the above constituents, the author
has dented other impurities or added ingredients
in specimens of zirconia obtained from abroad

;
viz.

lime, soda, ^fluorine, chlorine, carbon dioxide, and
boron trioxide. The analysis of zirconia must he
made on the unignited sample, as the loss on
ignition represents sulphur trioxide, carbon di-

oxide, fluorine, and chlorine, it present, as well as

moisture or combined water.
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trerjial losses in the gas producer
I

^ PROCESS.
;

BY N. E. BAMBH8H.

The object of the present paper is to elucidate the

princililes by means of which it is possible to

determine with a reasonable degree of accuracy the

thermal efficiency of the gasification of a given fuel

without large-scale testa, and generally to empha- :

sise the relative importance of the various causes

of thermal losses to engineers and chemists con-
;

corned with the working and design of gas-produccr
;

^^Thero are many types of gas-producers on the
;

market, and within limits, it would be more or less :

right to say that producer-gas can be made in prac- :

tically any apparatus. The object of this paper is
|

not to discuss the advantages or disadvantage

of any of the many producer types available, but it

will be assumed that a gas-producer is employed

which is suitable for dealing with the particular

fuel and purpose under consideration.

Gas-producers and plants may be divided into

two main groups;—
(1) The hot gas-producer in which the gas made

is consumed in the same hot crude state in which it

leaves the producer.

(2) The cold gas-producer^ to which gas cooling

and cleaning plant is attached to enable the gas

to be supplied cold and of a degr^ of cleanliness

that corresponds to the application in question.

This group may again be divided into two sub-

sections according to whether by-products ore

recovered or not.

The points having a bearing upon the thermal

efficiency of the gas-producer process are:“(l)

Moisture content in fuel, (2) nature of volatile

matter in fuel, (3) grading of fuel, (4) soot forma-

tion, (5) ash content of fuel, (6) the radiation and

convection heat losses from the producer proper to

the atmosphere, (7) gas leakage losses, (8) losses m
washing liquors, (9) moisture content in gas, (10) the

temperature of and sensible heat contained in the

hot gas leaving the producer.

Before dealing with these various points I should

like to make clear the basis upon which I have

determined the thermal efficiencies and losses. I

have come to the conclusion that the best standard

from the point of view of the gas-producer tech-

nologist is the ratio between the net heating vaiuo

and volume at N.T.P. of the gas evolved per unit

weight of theoretically dry fuel and the net heating

value of the said unit weight of theoretically dry

fuel. For plants in which the tar and oils are

recovered as a valuable by-product and not con-

sidered a nuisance in the gas-making process, it

might be argued that the heating value of ^b®

obtained (which can be utilised as fuel) should bo

added to that of the gas. Since the tar (especially

on a by-product plant) may have a larger value to

the industry than that corresponding to its heat-

ing value, I have refrained from doing so. On
the other hand, it appears undesirable to complicate

still further the matter of calculating the thermal

efficiency of the gas-producer process by making

allowances for the fuel required to raise the steam

for the air blast, and create the power required for

driving the auxiliary machinery, since this involves

factors entirely outside the proper process of cas
making.

^ r r e

1. Effect of moisture content in fuel.—Most good-
class bituminous fuels have such a low moisture
content that the evaporation of this small amount

^oisture has very little effect upon the thermal
efficiency of the gas-producer process; but for such
high-moisture fuel as wet coke breeze, and especially
some peats or lignites, the moisture content will
have a very great effect.

This may be demonstrated by the example of the
gasification of a peat having a moisture content
of 50% and a net heating value of ^U)00 Cafe, per
kg. (7200 B.Th.TJ. per lb.) of theoretically dry sub-
stance. For each kg. of dry substance of such peat
introduced into the producer 1 kg. of water would
have to be evaporated and heated to the gas outlet
temperature of, say, 150'=^ C.
Supposing now the peat instead of being intro-

duced ip a wet state were introduced in a moisture-
free state into a by-product recovery producer, and
the gas volume (at N.T.P.) and average specific

heat of the gas evolved be approximately 2'5 cb. m.
per kg. and 0*3 Cal. per cb. in., respectively, also

that the gas outlet temperature be about 500° C.,

then the sensible heat in or the thermal capacity
of the gas from 1 kg. of dry peat between 150° and
.500° C. would be 2*5 x 0* 3 x (500 -150) =262 Cals.

Now the heat required to raise 1 kg. of water to
100° C., evaporate it and superheat the steam to
150° C. will be G52 Cals., so that there is a deficit of

652 - 262 Cals. (=390 Cals.) per kg. of dry fuel,

which must be supplied by burning a part of the
fuel itself (roughly 10%) in the lower part of the

producer, with a consequent reduction in the heat-

ing value of the gas and the thermal efficiency.

If the fuel bed is not deep enough to enable the

sensible heat of the gas generated in the lower part

to be utilised for the evaporation of the moisture,

the thermal loss will of course be still higher, but

the above remarks will indicate quite clearly why
wet peat gasifications in the past have often met
with so little success.

Returning now to the effect of the moisture con-

tent upon the thermal efficiency of the gas:produoer

process, it is obvious that l^fnro being able to

estimate accurately the effect of evaporating the

moisture it would be necessary to determine the

difference in the gas outlet temperatures

theoretically when using a dry and a moist fuel.

Such determination could only be made by those

practicallv experienced in this work, and even then

: may be liable to considerable error if the particular

i gas-produccr design is not boriio in mind.

As the object is to find what may reasonably be

; expected as to thermal efficiency, it is suggested

that the heat required for bringing the moisture

. content to 100° Q, and evaporating it be taken ns

having to be supplied from the heating value of the

drv fuel only, while the heat required for super-

heating the steam thus raised is assumed to come

• from the scn.sible heat of the gas.

I
assumption the decrease in thermal efnciency

i obtainable in practice due to moisture will always

i be smaller than the thus estimated figures.

Yjj0 curves in Fig. 1 show the reduction in the

1 pereenta^'e of the thermal efficiency for fuels of

i varying heating value and different moisture con-

tent, estimated in this manner. •

2 Effect of volatile matter in /ueL—Since the

perwntage of volatile constituents in fuels used for

production varies from, say, 1% (on coke and

anthracite) to above 80% (for woods), it is difficult

to predict from the ordinarj^ methods of ultimate

gas analysis how much of this volatile matter will

be obtained as gas or tar, unless of course the same

material had been treated in a gas-produMr before.

For the above reasons I decided about 12 months
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ago to alter the method of fuel mvestigaiioa in our
laboratory at StoektoU'^m-Tees. The method I

instituted is, generally speaking, to subject a small
quantity of tiie fuel to a retorting test under
tempm'ature conditions approaching wose obtained
when treating the fuel in a by-product producer.

Heat loss dot to'moisture' In fuel.

% Heat Joes.

1. 8000 Cals, per kg. (14,400 B.Th.U. per lb.).

2. 7000 „
3. 6000 ,,

4. MOO „
6. 4000 „

(12,600

(10,800

, <0000
(7200

Fio. 1.

So far a reasonably close agreement has been
found between the quality and quantity of the
volatile matter obtained as tar in our special dis-

tillation test apparatus and that obtained in prac-
tice, excepting that the tar obtained in practice

eeems to have a higher average boiling point and
is always obtained in a slightly smaller quantity.

Probably some decomposition of the lifter oil

constituents of the tar takes place in the producer.

Our fuel testing method and its bearing upon the
results to be obtained in practice is not yet com-
pletely established, hut in another six months or so

it is hop^ to publish laboratory results,' and also to

show comparisons between these and the results

obtained in practical operation with the same fuel.

As certain fuels in properly designed by-product

producers may yield a very large quantity of tar,

and as this tar per unit weight may have double
the heating valim of the fuel treated, a retorting

test is, in my opinion, the best method by which to

determine the “ tar value ” of a producer. Even if

this should yield a sli^ly higher quantity of tar

than is obtainable in practice, the laboratory
results will indicate,a sli^uy lower thermal gaaih-
cation efficiency than actual operation, and in-
cidentally is far cheaper to carry out than a large-
scale commercial test.

To arthre at the net heating value of a fuel from
its ultimate analysis,, all the oxygen is commonly
assumed to be combined with the hydromn. This
is not BO, since in practice substances Tike aeetio
acid, phenols, etc., are often obtained in the tar and
liquors on a gas-produoer plant, thus indicating the
presence of carbon-oxygen links as well as hydroxyl
groups in the fuel. For this reason, and since heat
may be required inside the fuel itself to liberate

its various particles, it is dear that a calori-

meter determination, deducting the latent heat of

the steam formed by the combustion of all the
hydrogen of the fuel, he used as the measure far

the net heating value instead of a net heating
value arrived at from the ultimate fuel analysis.

3. Effect of fuel grading .—The grading of the fuel

is a most important factor, not only from the point
of view of the solid fuel particles that may be
carried away by the gas (as dust), but also from the

point of view of the output of the producer and the
gas quality.

With fuels containing an excessive quantity of

fines the dust loss may be serious unless preventive

provision is made in the design. With the same
grading of the fuel the loss is obviously a function

of the gas velocity in the outlet pipe. Since the

dust-carrying power of a gas alters with the sixth

power of the velocity it is obvious that the best

means to prevent thermal loss on this account is to

have the crude gas as it leaves the producer as cold

as practicable, or to provide large dust settling

spaces (say a roomy space above the top level of

the fuel b^).
To obtain the same gas analysis and output from

fuels of various grading in a producer of the same
diameter it is necessary to alter the fuel depth, or

alternatively to provide that depth of fuel bed

which is the most economical for the worst con-

ditions of grading.

1 have had communicated to me privately the

following results of tests made in reference to this

matter.

Pael. Gradiog. Economical depth.

Coke . . . .

'

Jin.—3 Jin. cubes I

l{ In.—2 in. cubes
2 ft. 6 in.

3n. din.

2 in.—Sin. cubes 5 ft. 30 in.

Coal .. 1 in. nuts 1ft. 10 in.

Coo] .. Sun ol mine ttt. loin.—6 ft. 6 In.

Analyses of the fuel and of the gas are not given.

It is, however, not surprising to mid that the more

uneven the grading and the larger the biggest

pieces of fuel, the greater must be the fuel depth

for efficient gasification.

It should be borne in mind that certain fuels (m

particular some lignites) break up and crumble

shortly after introduction into the producer, so

that a larger dust loss will be obtained in practice

than might be expected from the grading test

carried out on the fuel in its natural state.

Ot^r aspects to be considered, quite apart from

the gas-producer process in itself, are the losses

such as may be incurred (due to wind) by storing a

slack fuel containing a large quantity of fines m
the open or handling it in an unprotected fuel-con-

veying plant. Gas producer users will be ueli

advis^ to have their fuel and storage pjeti

protected against atmospheric effects, not only irom

the point of view of dust loss, but also on accoun

of the moisture added to the fuel on rainy days-

4. Soot formation.—This varies with the typo o

fuel used, but it is caused by the Mrry matter-

evolved from the coal being exposed to such a nig



VoL iU, So. X2.] BAMBUSH.~THEBMAL LOSSES IN THE GAS PBODUCEB PEOCESS. 131 X

temperature inside the producer that they are
decomposed into gas and carbon (soot). Soot for-

mation is practically absent in some by-product
producers where the only decomposition of tar

which takes place is into gas and oils of a higher
boiling point ; but even with hot gas producers soot
formation can' be reduced considerably by feeding

or distributing the fuel evenly over the top of the
fuel bed, esweially if the latter be not too shallow.

Thermd loss by dust and soot formafion.~As is

obvious this will vary considerably, but teats carried

out several ycare ago on some large by-product
producer plants working with rough slack as

fuel indicate that this loss may be as high as 3%
nf the heating value of the fuel. With the latest

esigns of by-product producer plant it is reduced
0 a very much lower figure.

5. Effect of ash .—The three main factors in con-

lexion with the ash which have a bearing upon
he gasification process are :

—(a) the composition of

he mineral matter in the fuel; (i) the sensible heat
DSt in the hot ashes; (c) the loss due to unburnt
arbon in the ash.

(a) Except for the work by J. T. Dunn (J., 1918,

0 t) I am not aware that any' considerable work
las been done in reference to the fusing tempera-
ures of ash from various English coals, although

1 large amount of work has been done both by the
J.S. Bureau ef Mines on American fuels and by the
i’niversity of Zurich on Continental fuels. Until
nore extensive research has been carried out it will

lot be possible to point out in advance what quan-
ities of steam would be, the most advantageous to

ise or whether the producer should be water-
acketed or not, etc., in gasifying fuels of various
fualitiea of ash. I shall therefore not go into tho
letails of the extensive subject of ash fusibility, but
laly point out one or two other points of interest

;o the gas-producer technologist.

If the mineral matter in the fuel is not completely
isidiscd, extra oxygen is required from the air

blast to complete the oxidation, with a consequent
iilution of the resulting producer gas by nitrogen.

On the other hand, the ash may contain com-
pounds which partly volatilise on heating up (say

carbonates), also with dilution of the gas as a
:onsequent result. Discrepancies in some fuel

analyses are often duo to similar causes.

(lij The sensible heat contained in the hot ashes

leaving the producer varies with the ash content of

the fuel, but is not of any consequence in a nater-
I'ated producer, because the heat is utilised practi-

cally completely to raise steam (by diffusion) and
to preheat tho air blast, but even with a “dry
bottom” producer this heat loss is very small.

.Assuming the temperature of the ashes leaving the

producer to 100° 0. and 400° C. for wet and dry
bottom producers respectively, and assuming that

30 of the coal is removed as ash (sp. heat 0 3) the
total sensible heat in the ash per kg. of fuel will be
6 Cals, and 24 Cals, and the loss of heatin,g value of

fuel (6700 Cals, per kg.) will be 0 09% and 0'36%
res|)ectively.

(c) The thermal loss due to incompletely burnt
fuel varies, apart from the skill of the operator,
'vith the heating value and the ash content of the
fuel.

The figures in the following table give the

approximate thermal loss due to this cause for

several assumed conditions.
It is generally found in practice that the higher

the ash content in the fuel, the higher will be
the carbon content in the ashes; hence the ash loss

Is of the cumulative order in regard to the ash

content.

It will probably be agreed that with bituminous
coals containing up to 15% of ash it is possible to

Maintain the carbon content in the ash at or below

df/o, which means that the thermal loss will not be
More than 2'05% of the bating value of the fuel.

The carbon loss in % on the fuel used is calculated
by the formula X=a6/(100-c), where X is the
carton lo^ in percentage on fuel used, a the ash
TOutent of the fuel, and c the carbon content of
the ash.

Pud, 10% ash.
12,000 B.'r.U../lb.

or 6700 Cab.^g.

Fuel, 20% ash.
10,700 B.T.U./lb.

5050Cals./kg. ..

Fuel 30% ash.
9500 C.T.t./lb.
6280 CAl3./kg. ..

Carbon
content of ash.

%

Lb, of carbon
lost per 100 lb.

of fuel gasified,

i.e., % carbon
loss.

Thcnnal loss

on heating

value.

%

10 11 1-35
15 1-8 2-17
20 2'5 3-02

12 2-7

18 4 4 5-92
25 67 9-08

15 5'3 8-08
22 S'4 12-85
30 12'9 19-71)

hig. 2 has hecn prepared to cover the possible
;
conditions met with in practice. Given a fuel of a

! certain ash content, and knowing the carbon con-
!
tent in the ashes, the thermal loss in terms of
percentage on the net heating value of the fuel is at

I

once obtainable.

; 6. Badiation and convection loss.—To obtain

I

a rnore definite idea as to the order of the

I

radiation and convection loss from the outside shell

;

of a producer, I measured in 1918 the “skin”
1 temperature of a 10-ft. by-product recovery
I

gas-producer under full load conditions and found
! that the temperature 4 ft. from ground level
. was 69° C.; 6 ft., 85°; 8 ft., 101°; 10 ft,, 109°;

i

12 ft., 92°; 14 ft., 79°; 16 ft., 76° C. The producer

;

was 20 ft. high and the grate level was at 5 ft. 6 in.

I
and fuel level 13 ft. from ground level. Thus

j

the producer in question had an average skin

:
temperature of about 80° C,, while the total exposto

I surface was about 84 sq. m. Assuming for exposure
I to average atmospheric conditions a total radiation

:
and convection loss of 760 Cals, per sq. m. per hour,

I we get a total loss of 63,000 Cals, per hour. The
!
producer in question g.asified about 850 kg, of coal

;
per hour at 6700 Cals, net heating value' per kg.,

j

hence the loss was equivalent to I'l % of the heating

! value of the fuel. The producer in question had
an exposed surface unnecessarily large in reference

to its diameter, the e.xposed surface of many
;
producers of the same or larger throughput,

i especially where no by-product recovery is aimed at,

!
being only about 4.5—

50_ sq. m., with a correspond-

! ing decrease in the radiation etc. loss.

The radiation and convection loss from the out-

i side casing of most gas producers to the atmosphere

will be independent of the rate of gasification and

represents a practically constant hourly loss pro-

portionate to the total exposed surface.

Judging from the above practical observations as

to the “skin” temperature and when using good

class bituminous fuel, I consider that for the larger

' producer capacities (working at not less than J

load) the radiation and convection loss should not

exceed 1% of the heating value of the fuel gasified

' per unit of time,

7. Losses due to lealage may be subdivided into

(a) periodical loss due to poking and cleaning,

(b) continuous loss due to leaky joints.

(a) Assuming a 2-in. hole he open on the top of

a producer having a gas outlet temperature of

500° C., then the corresponding hourly loss will be

3000 cb. ft. when the gas pressure is 2 in. and
' 10,000 cb. ft. when the pre.ssure is 20 in. These

gas volumes correspond to cold and clean gas. Many
poking and cleaning holes are larger than 2 in.

On many static producers a man will occupy on an

: average about one-tenth of his time poking the fuel

1 bed of a producer, hence the thermal loss may easily

I
*2
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be 0 5% of the fuel gasified. Of course, on i
and thus escapes to the atmosphere. The loss can

producers having mechanical stirring and a^ing
|

be reduced, but its existence can be observed on

means this loss is practically eliminated. Cleaning
;
any gas-washing plant by watching the behaviour

of mains during operation should be avoided as far
j

of the washing liquid leaving a tower. If an

as possible and mains should be arranged vertically
|

inverted bottle filled with water is placed below tlie

or inclined so that they are as “self-cleaning” as
1
water level and close to the water outlet pipe in

possible.
j

the tank, gas will soon rise in the bottle, replacing

(b) Leaky joints such as are caused by faulty
|

the liquid. Prom a test made by me on one of the

manufacture or vibration (due to winL machinery, i
early types of combined air saturator and gas

etc.) exist even on the best plants. Even on such
j

cooler on a Lymn plant (by estimating the CO,

carefully laid pipe lines as for town gas supply it
i
content in the air entering and leaving) the gas loss

has been proved that leakages may be 1% of the gas i due to this cause w'as estimated at over 0'6%.

supplied. Of course, the loss will depend on the i (b) All gases dissolve in water, and also some of

surface of the plant exposed to the atmosphere, and
:
the tar oil compounds are soluble, particularly the

% of be.it lo33 duo to carbon in nsh.

0 2 6 a 10 rj 10 Z5 30 zs ^ ‘*•5 so

C m ashes. | Ash in fuel. Cala./kg. t loss.

Pia. 2.

is obviously largest on cold gas producer plants.

This type of loss becomes larger with cleaner gas,

but smaller with lower pressure difference between
the gas and the atmosphere.

It is obvious that the plant which works with the
lowest possible pressure difference between the gas

and the atmosphere will hare the smallest leakage

loss; thus if the whole plant were under suction

this loss would disappear. For obvious reasons it

is always advisable to have the gas under pressure

at any points where poking or cleaning is required

during operation. This pressure difference, how-
ever, should be maintain^, automatically if pos-

sible, at the lowest limit.

Assuming average conditions I do not think that

the leakage loss on a cold gas producer plant should

be asses^ at less than 1 % of the neating value of

the fuel gasified.

8. Lois in gas cleaning and cooling plants.—The
losses on this account may be divided into two sub-

headings, via., (a) substances mechanically carried

away by and (h) matters dissolved in the washing
liquid.

(a) An appreciable quantity of gas is carried

away mechanically with the washing liquors leav-

ing the cooling, cleaniae, absorbing, etc. towers

tar acids or phenols. The loss occurring in tins

respect, so far as the gaseous substances are con-

cerned, is not very largo and cannot be avoided;

but by carefully controlling the waste liquors of the

plant and the cooling water system, the phenols c-m

be recovered. It is not impossible to obtain an

effluent containing up to O o% of these phenols, whuii

efffuent can be economically treated. There arc,

how'ever, many gas-producer plants in existence,

where by exercising a little care and slightly modi-

fying the working cycle of the plant the phenols can

be recovered, instead of being run into the sewers.

Summarising the matter of the thermal losses due

to gas carried away by the washing liquors, I do

not think that even with a well-designed plant thu

should be considered less than 1% of the heating

value of the fuel treated.

9. Confenf of water vapour in hot crude

This originates from three sources: (a) iw

amount of the steam admitted with the e'l!"

which is not decomposed in the producer ;
(")

amount due to “ moisture content ” of fuel ; W t

amount due to “water of decomposition’

As to (a), the following figures,

the two papers by Bone and teeter (Proo. lr“

and Steel Inst., 1907 and 1908) and partly arrived
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at in my own experience, will give a general guide . hticfinn Ti.;.
as to the amount of eteam decompoaed in the gas- I noaed wo ® decom-
producing procees when using bituminous fuels:— i v Tf 0.0” ®

.
P®"'

‘l’’-
m-.cold gas : 20x100/82=

Depth of ^1 bed .

.

Temp.of blast, ®C.

Lb. of steam per lb.

of coal

% steam decomposed

Lb. of steam decom*
posed per lb. of fuel

3 ft. 6 In.
1

i

7 ft.
7 ft. 6 in. 12 ft.

50 55
i

60 60
1

65 70

1

75
} 80 85 78

0-21

95
0-33

100
0-45

I

0-45

87-4
0-56

80
0-80

61-4
M 1-55

1W . 40
2-5

30
1-45

62
0 2 0-33 i 0-34 CM

1

0-45 0-49 U-57
1

0-62
! 0-75 O-CO

It will be obvious that the deeper the fuel-bed
the more complete is the steam dissociation.
So far as the steam-carbon reaction is concerned
it is obvious that the time factor plays a role.

I have further come to the conclusion that if by
suitable modifications it is possible to increase the
gasification capacity of a producer for the eanie
fuel (such as bj; introducing mechanical stirring
means), it is advisable at the samo time to increase
the fuel depth if a good quality gas is to be
maintained.

Speaking broadly, and quite apart from the
softening effect of tho eteam upon the clinker
formation, the most economical blast temperature,
from a thermal point of view, is that which corre-
sponds to a practically complete dissociation of all

the steam supplied with the air-blast. It has been
calculated (see Richards, " Metallurgical Calcula-
tions ”) that the decomposition of about J lb. of
steam per lb. of bituminous coal will counter-
balance the exothermal reactions caus^ by the
formation of the carbon dioxide usually present in
gas obtained in ordinary hot gas producer work.
It will be noticed that the calculated figure prac-
tically agrees with those quoted as results of
ordinary practice.

From the point of view of the thermal efficiency
of the gas-producer only (quite apart from the heat
required to raise steam), it is obvious that the
more undecomposed steam remaining in the crude
gas, the larger will be the thermal loss due to tho
sensible heat in such undecomposed steam, which
leaves at the same temperature as the gas. This
rule holds good in epito of the fact that the gas
temperature will be lower, the higher the per-
centage of undecomposed steam.

'Ibe relatiyo endothermal effects of steam or
carbon aioxide on Tiot carbon are as follows:—

C+C0,-r2 CO-38,800 Cals.
C+H,0-vCO+H,- 28,800 Cals.

—i.e., the endothermal effect of 1 kg. of carbon
f™”* 3-88x18-

(i»8X44)=0-.ja kg. of steam. Therefore the addi-
tion of 0 244 cb. ra. of products of combustion to
the air-blast will replace 0-086 X0-o5= 0-0473 kg of
steam. ®

In other words, the above rough calculation
shows that by reducing the heating value by 20%
the saving in steam is only 11% when using Tfi lb.
of steam per lb. of coal.

The calculation takes no account of the fact tliat
tlie sensible he.it loss incurred by cooling the hot
gas IS practically proportional to the volume of the
hot gas, hence when adding products of combustion
with a consequent largcr_giis production per unit of
fuel the thermal gasification effieiencv will certainly
be less than with steam as the endothermal agent.

When the trouble involved in handling products
of combustion is borne in mind, it is obvious that
only disadvantages are to bo looked for, unless
perha[)6 the future enables us to use a gas richer in
carbon dioxide.

As to the moisture content in tho hot gas due to
moisture in fuel and water of decomposition, both
of these can be judged from the laboratory exam-
ination of the fuel, it being practically certain that
none of the moisture ” in the fuel will be decom-
posed by the reaction with the carbon in an up-
draught type of gas producer.

In connexion with the use of eteam as the endo-
thermal agent in the gas-producer process, refer-
ence may be made to a suggestion put forward
many times in the past thirty years or more

—

namely, to introduce products of combustion
instead of steam with the air-blast for the purpose
of saving in the steam consumption. From the
calculation below, showing the steam saving that
can be effected at a certain reduction in the
heating value of the gas, it will be clear why tlie

experiments in this respect have b^n. fruitless,
and the gas in many cases useless for industrial
work.

Assume that with the addition of steam only to
the air-blast the following operating conditions are
obtained:—Steam per kg. coal, 1*6 kg. (78® blast

) ; gas per kg. coal, 3*5 cb. m. (N.T.P.)
;
heat-

ing value of gas, 1370 cals, per cb. m. (154 B.Tli.U.

1
Then steam per cb. m. of gas=

^‘43 kg.

adding products of combustion, assume
that th^ have the composition ; 18% CO,. 82%

^ assume that it is permissible to reduce
yalvie of the gas by ^% (from 165 to

";Th,U. per ch, ft.), due to the introduction
nto the gas of nitrogen irom the products of com-

10. Effect of gas outlet fempcratuTes and sensible
heat loss .—If a good class bituminous coal is used
tiio following gas composition and outlet tempera-
tures may be reasonably expected :

—

ITot "as

producer.

Coli g.'is producer.

Without
recovery.

With
ammonia
recovery.

Cnx *

CO, 5 9 10
CO 27 22 11

CH, 4 3 3
11, 12 20 26
X, 52 40 44

JIoistuTP, g. pf'f cb. m. of

dry p.i3 at X.T.P. .

.

30 110 430
Equiv. saturation temp.

of pas, * C. . . « .

.

28 50 73

Temp, of hot pas 950° C. 700° C. 650' C.

Net latent lieat of gas

at X.T.P.
li.Th.U. per cK ft. 165-9 156-7 142-3

Cals, per cb. m, .

,

147(}-a 1394-5 1266*5

Thermal capacity per cb.

ni. gas X.T.P. in Cals.

329 264 290

In calculating the thermal capacity of the gas
(total sensible heat) I have used the figures given
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134 T BAMBUSH.—THHBMAL.LOSSEa IN THE GAS PBODtPCEB PBOCBSS. [Jaw so, isei,

by Holborn and Henning for diatomic gases, steam,
and carbon dioxide, and by Iiangen for methane.
Fig. 3 has been drawn (comptetM early in 1918)
upon which thermal capacity per cb. m. (N.T.P.) of
each gas has been plotted against the temperature.
In t^ above figures for sensible beat in gas any
sensible heat contained in tar, dust, and soot has
b^n eliminated, as the thermal loss due to these
will be very small in comparison with the heat less
in the gas. The carbon and hydrogen losses from
these three sources are of another order and have
been dealt with under their separate headings.

Thennal apndtjr la Cals, per metre‘(N.T.P.)

between 0" and T* C. at constant atmospheric pressnie.

Sensible heat ii hot gases.

Fiq. 4.

It will be seen from the summary table at the
conclusion of this paper &at in the three cases the
thermal loss due to the sensible heat in the hot
gases leaving the producer represent:—(1) 17%:
(3al^ 14% ; (2b) 16% of ^ caforihe value of the

fuel; therefore the sensible heat loss is the chief
among all the losses of the cold gas producers. The
only means available for utilising such heat is either
to obtain a lower gas outlet temperature with a gas
richer in heating value,' or to utilise the heat tor
other purposes, e.ij., to raise the steam required in
the process by cooling the gas, either (1) directly by
washing the air blast for the producers with the hot
water from the gas cooling plant, or (2) indirectiv
by rajsing steam or heating water in filers or
vaporisers.

lou dee to sensible hent in gas.

% latent heat.

1 1400 Cals, perch, m. (157*2 B.Th.U. per cb. ft.).

2. 1250 ,5 .. (140*4 „ „ ).

3. 3100 „ „ (12:J 5 „ „ ).

4- „ „ (106*7 „ „ ).

Fig. 5.

But even for the hot gas producers the loss of

sensible heat in the gas may be of consequence if the

furnaces are not placed close to the producers, and
although it may be an advantage to have n liigh

carbon monoxide content from a heating process

point of view, it is often more economical from a

thermal point of view to increase the hydrogen
content somewhat at the expense of the carbon
monoxide content, thus decreasing the outlet tem-

perature and thereby radiation losses, while the

difference in sensible heat for the two outlet

temperatures will be present as the latent heat of

the hydrogen in the gas.
It should therefore be emphasised that the gas

composition is not always a measure of a thermall.v

efficient hot gas producer plant unless the loss in

gas temiierature between gas producer and furnace

is borne in mind.
AI! the above remarks, are only generally appHc*

able to an average English bituminous producer

coal, but the gas composition, gas outlet temperii-

tures, and moisture conteni in gas will vary
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cooSHknblT with the Tarious kinds of fu«l gasified

(from wood waste, wet peat, and town refuse to

anthracite).

For this reason I have prepared Pig. 4 on which

the sawible heat (thermal capacity) per cb. m.
(N.T.P.) of gas of varying composition and of the

accompanying moisture content can be directly de-

termined for various gas outlet temperatures.

Seeing that the methane content is generally less

I
than the carbon dioxide content, end ite specific

: heat not very different from that of this gas and the
.
rest of the components of producer gas (all diatomic

;
ga^s), the diagram should prove of practical

i
utility even if a small error is caused by assuming

I

the specific heat of methane to be the same as that

j

of carbon dioxide. I have also assumed that the
relative specific heats of the various gases do not

; alter if the gases are mixed together.

Types ol plants and fuels.

Bituminous.

Hot gas.

1.

1
Non-

recovery.

1

2.

Non-
recovery.

3.

Special

recovery
nuts.

4.

iothracite.

Non-
recovery.

5.

Cote breeze.

Non-
recovery.

d.

Pest.

Recovery.

7.

Wood.
Non-

recovery.

8.

Lahorafory examination.

Fuel analysis.

3[oi3ture 5 5 5 5 5 15 40 30
On dry sample—

1 12Ash 12 12 8 5 30 13 3
Volatile 30 SO 30 315

1
5 6 50 71

T. carbon 72 72 72 ftO 87 64 50 47
F. carbon &5 ss 5) 66-5 — __ 34 24
Hydrogen i-a

!

4-5 45 50 — 5-3 5-8

Ket B.Th.lT. per lb. .

.

11,750 11,750 11,750 12,250 14,000 0,800 8,250 8,500

Fuel grading—
Above } In 60 ' 60 60 94 100 1.5 Lumps. Blocks.

^ In. to t in 20 20 20 4 36

Below 1 In 20 20 20 — 50 — —
% tar yield In small retort-

7 7 8-8 — — — 8 5

Ratio of cal. val. tar : fuel 15 13 125

.j:
1-8 1-75

Expected tcorhng resvits.

Cold gas analysis—
.s 109

CO 27 22 11

4 s 3

H» 12 IS 26

Nt 52 48 44

Net B.Th.U. per cb. ft. .

.

165-9 1567 142-3

Cals, per cb. m 1476-5 1094 6 12665

Outlet temp, ol hot erode
650gM, * C.

UoUture lo hot crude gas,

950 700

MO
g. per cb. m. (N.T.P.) .

.

30 no
% carbon In ash .

.

10 10

Tar yield% 4 5

11 7-5
1

7 £0 11

17 5 24 0 24-5 9 20

3.3 12 1-1
1

3-3 3-3

21 5 16-5 n -0
:

1

21 1 16

46-7
i

50-3 56’J 43-7
,

49-7

1.54-4 141-8 ! 126-: 124
1

146-9

1374-4 1262
1

ii2:-6 1103-6
1

1307-4

400 700 TOO ! 150 1
250

150
1

40 90
1

600 1. 460

10 20 ' 20 12
i

10

*
i

!

”
i

“
i

1

7-5

Assessment and calculated results of thermal loss in % of net heating value of fuel.

Moisture loss

Tar loss

Dust and soot losses

Ash loss

Radiation loss

leakage losses

0-

5
Nil
3-5

1-

0
1-0

0-5

0-5

5-2

3-0

16
10
10

1

06 0-5 0-3 i
2-2

6-5 100 SU KU
3-0 0-5 0 5 2-0

16 10 12 lO'i.

l-O 1-0 20
!

1.2

10 10 10 1 =

9-5

14-0

1-5

4-5

1-5

1-5

60
13-0
2-0

0-

5

1-

5

1-5

Totll 7-1 12 3 141 140 50 17* 32-5 24-5

Remaining in hot gas as
total sensible and latent
heat

Sensible beat loes as cakn-
lated below

929

NU

87-7

14-0

85-9 86-0 950
j

82-6

10-2 ;
9-4

:
152

j

16-3

67-5

82

755

S'3

Sensible heat loss in cals, per cb. m. of gas (N.T.P.).

"/oCOMdCH, .. *9 12 19 143 8-7 81
91-9

23-3

76-7

14-3

85-7

% diatomic gases . .

Heat In dry gas .

.

Heat in steam . . . •

91
314
15

88
228
36

81
180
110

128
23

224
14

224

30
1

50
42

79
51

Total sensible loss, cals, per
264

1394-0

290
1266-5

234 92 130
cb. ni.

Utnn: bent at gu
329
14765

1374-4 1262 1127-6 1 1103-6 1307-4

Total heat of hot gas, eals.

1806-5 16586 1556-5 1530-4 1500 1381-6
1

1195-6 1437-4

K^tlo—Latenl heat
*1-7% 84% 81-2% 89-2% 84% 81-6% 92-4% 89-0"

'^Wmal effldmieyn . .

.

92-9 73-7 69-7 76-6 79-8 67-1 62-3 67-2

Su tempormtnre at InnMoe tod letTl&g producer.
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It may have been noted that all the losses in the

gasification process, except the sensible heat loss,

can be expressed in teqns of the net heating value !

of the fuel. As, however, it is easier to express the

sensible heat loss in terms of that contained per

unit volume (at N.T.P.) of cold gas, it wiU be

necessary when determining the expected thermal

efficiency first to assess all the other losses, thus

giving as a deficit that heat which must exist as

sensible heat in the hot gas and as latent heat in

the cold gas. Wben the ratio between the net

available latent heat in the cold gas and the total

sensible and latent heat in the hot gas is calcu-

lated, the sensible heat loss in terms of the calorific

T^ue of the fuel, and therefore the net gasification

efficiency, can be obtained (see Pig, 5).

General use of above statement .—Following are

some examples of how the above statements may be
applied for calculating the thermal gasification

efficiency of various types of fuel and plant. The
figures and assumptions are given in the serial order

in which they are best determined.

As regards cases 3, 4, and 5 the actual thermal
efficiencies obtained in practice were:—(3) 70‘2;

(4) 74'5; (5) 76‘5. The figure in case 3 represents

a yearly average of data on coals used and gas
metered, while case 4 represents a 288 hours’ con-
tinuous test and case 5 a one-month test.

The discrepancies between theory and practice of

the three cases are of so small an order that the
method of calculation put forward is in my opinion
sufficiently reliable for general adoption—perhaps
in certain cases with an additional factor of safety.

In conclusion I wish to express by thanks to the

Birectors of The Power-Gas Corporation, Stockton-
on-Tees, for their kindness in permitting me to
publish results obtained by my firm, and also to Mr.
A. T. Grisenthwaite, B.Sc., for help given in work-
ing out the curves and table appended hereto.

Discussion.

Captain C. J. Goodwin asked as to the possi-

bility of utilising a small quantity of oxygen for
enriching the air supply to producers, tt would
increase the temperature considerably and tend to
fuse the ash, but he thought there was the possi-

bility of obtaining improved results.

Dr. M. W. Travees said that he had been work-
ing at the heat balance of the steam-blown gas-

producer (c/. J. Soc. Glass Tech. 1921). From ex-

perience in connexion with the glass industry with
modern gas-producers, from which the gas issued

at a temperature of not over 700° 0., it did not
appear that soot was actually formed in the pro-

ducer. The gas as it issued from the producer was
loaded with tar fog, but the actual formation of

soot appear to be, at least in some measure, due to

the reversal of the CO.—C—CO reaction in contact

with the dust. In speaking of the velocity of the

gas issuing from the producer he presumed that

the author referred to the velocity of the gas in the

top layer of the fuel bed. Some interesting work
on the nature of the fuel bed, the resistance to the

flow of the gas, and the nature and grading of the

fuel had been carried out by the D.S. Bureau of

Mines (Tech. Paper 137, i>. 57). He had been

unable to find any information in technical litera-

ture which would enable him to connwt the

chemical and thermal properties of tar, which was

certainly 'endothermic. In one of the latest pub-

lications on the subject, the Report of the Research

Committee of the Institution of Gas Engineers, it

was assumed that the heat of formation of the tar

could be calculated from the composition of the tar,

on the assumption that the heat of formation was

equivalent to that of naphthalene. Mr. R^bush
had determined the heat of combustion of the t^

,

and a few analysea of hie material would provide

the necessary imennatiolP

Mr. 'P. Pabbibh said that the author gave the
thermal efficiency of

.
a coke- breeze gas-producer

plant as 66'3% where cold gas had to be utilised;

did he regard it as more advantageous to adopt the
gasification of coke breeze in conjunction with a
Bonecourt boiler for the production of steam in lieu

of ordinary steam production in a Lancashire boiler

using a farced draught furnace for coke breeze?

In the latter case an eflficiency of 58

—

60% was cer-

tainly possible. The cost of the plant, i.e., the pro-

ducer for gasifying coke breeze and the provision of

a Bonecourt boiler for an installation capable of

dealing with 760 gallons per hour, would be some-

thing of the order of £6000, whereas a Lancashire

boiler with a chimney shaft to deal with 750 gallons

per hour would cost £3000. The theoretical effi-

ciency which the author would lead one to expect

was C6'3%, and that higher efficieniy entailed an

extra expenditure of £3000 for 750 gallons per

hour. Did he consider that to be a commercial

proposition which would justify embarking on the

gasification of coke breeze in a producer in con-

junction with a Bonecourt boiler, in comparison

with the forced draught type of Lancashire boiler,

which was in operation to such a large extent

to-d.ay? Again, he doubted whether it was possible

economically to gasify coke breeze by itself. It

had been tried at the Birmingham gas works for

a long period, but it had been found necessary to

mix of producer coal to get satisfactory results.

Moreover, in view of the flame temperature of the

cold producer gas, it was found that some form of

regeneration was necessary to get the best effect.

Mr. AnTHUa H. Ltmn said that he had carried •

out a large number of large-scale tests during the

last twenty years, and had seldom known them to

come nearer the actual regular figures of later

works practice than did the figures which the

author had given. Consequently the author s

anticipated results seemed so near the actual re-

sults of works practice that they not merely antici-

pated the figures of large-scale tests, but pr^-

tically eliminated the necessity for them. The effi-

ciency of the producer should include the ste-im that

went into it, although in those cases where other

apparatus was included with the producer, such

as washing plant, it was always possible to recover

that steam from the waste heat of the gases. Never-

theless he would like to see the figures in the paper

also shown on the basis of including the steam In

dealing with the heat contained in the gas from

hot gas-producers as compared with the recovery

gas, the author had taken certain temper^ures 01

the outgoing gases from the producer His own

opinion, from a wide experience, was that yw i-

WM scarcely a fair figure for hot gas-producers;

it should not be more than 700°, and where the

author spoke of 17% in comparison with 14/, losses

for different types of plant, that would probably

change this to 12 or 13%, but it would be well it

they could have the calculations for an outgoing

temperature of 700° also, because a well-conducteu

hot gas-producer should not have a higher tempera-

ture than that. The author had drawn attention to

the determination of the fusibility of ashes. lie

(the speaker) suggested that some institution 1

this country should undertake a systematic 1 -

vestigation of the fusibility of fuel ashes, as hao

been done by Constam for German fuels some year

Dr, R. Lkssino agreed that the fusibility o

ashes was one of the most important pointe m ru -

ning gas-producers. The fusibility of the a

a coal sample need not be exactly the same as -

obtained when working on a large scale, becau.

the latter case they were not dealing with a hn y

powdered and homogeneous sample, -j" ®
gj,

Samples of ashes of mixed fuels insisting of

and coals there was a targe lump of

cannel ash enveloped in fused coal ash which



I
^ ® *«'! •« trouble.

In that case a properly prepared sample would haveshown a very high degree of refractoriness, but not
fusibility. He had adopted a plan of carrying out
ash anal^ on an extensive scale by which it was
possible to predict the clinker formation in a Mr
ticular fuel charge with a high degree of accuracy.
Professor J. W. Cobb wrote that anv reliable

procew
.
which enabled the individual Joss^ in-

curred in producer-gas practice to be gauged with
an approximation to truth from a laloratorv
examination of the fuel would serve a useful pur-
pose. The loss due to sensible heat in gases leav^ing
the pr^ucer was due to the carriage of heat ud-
wards by the products of gasification of the fixed
carbon in the bottom of the producer, and its in
complete extraction in the distillation process at
the top; if, as now seemed likely, it became possible
to replace air in many cases by o.xygen in gasifica-
rion owing to the cheapening of oxygen which was
being brought about, the absence of nitrogen in
largo volume would tend to lessen that loss. Other
accompanying economies would also increase effi-
ciencies so far that some items of loss inevitably
remaining would assume a greater importance rela-
tive to the total loss than had been the ease in the
past. One of these was the loss by radiation and
convection, which had usually found a place in an
omnibus item, termed “ radiation, convection
etc., and was made responsible for leakage, un-
known losses, and the avoidable and unavoidable
errors of experiment. He was interested therefore
in the author’s observations and calculations under
this head. His figure of 1% for a large producer
under at least three-quarters load confirmed the one
which Mr. Hodsman and himself had felt justified
(from the substantial agreement of three methods
of calculation) in using when estimating the prob-
able losses of an oxygen gasification process.

Dr. J. H. Paterson wrote that from a theoretical
point of view the losses which took place during

:

the artificial cooling of the gas produced had little

interest. On the other hand, data showing the .

relationship between gas outlet temperature and
rate of combustion and thickness of fuel bed would i

M a bofler®v?iTflf
^ efficiently

J not say. The coke hraeM

wTs de^S Birmingham Gas Works
superSuM;/”%“'?® there was a
Xr? iff‘ breeze to be burned some-

ducers’
with the coal in the gas pro-

® i
I-cssing had mentioned the clinker

w“t"tL ® '*• His experiXe
dffficultL

“tt®” ®«"sed such

fuSs if tL h»
not to mix diiferent

.f1-
‘ best efficiency were aimed at. In his

rriarivA
""’h to i>e done on the

CMls t,

“*hes from various
:

coals, such as had been commenced by Dr. Dunn
imnn^faTf a f If ""tgoing gases was very

^ "’“"y tutors especi-
ally upon the depth of fuel bed and the quanti^ of

. steam that was being added to the air blast. ^He
f Qifo''" Sf P'-oducers with temperatures as high
as 900° and others of 700° C.

' + 1,^? f f h*/- Paterson’s remarks, the losses
that took place by artificial cooling were of great

,

importance as they emphasized that a thermally
i economical cold gas producer must be so designed

as to give a crude gas leaving the producer, which
retained as sensible heat as little as possible of the

: heat of the solid fuel. The further data required in
. reterence to depth of fuel bed in reference to all

factors to be considered in the working of a gas pro-
: ducer print were very difficult to put down in
,

definite figures, unless given in reference to a given
fuel of constant (quality and grading.

; Regarding Prof. Cobb's remarks there was a
• hmit to the completeness of the extraction of heat
' ^ S^ses leaving the producer and that
. limit depended either upon what one could afford to
spend in the construction of the gas producer, or
upon the possibility of gasifying the particular coal

' at very low temperatures. The present state of the
industry did not enable one to lay down any definite
rule in this respect.

add yery considerably to our somewhat scanty know-
ledge of these subjects. Of great value also would
be curves showing the effect of fuel bed thickness
and rate of working on the unaltered water content
of the gas, and also on the hydrogen content.
Mr. llAMBDSu, in reply, said that it was possible

to design a gas-producer to use oxygen or air enr-
riched with oxygen; probably it might mean a
producer in which the ash was tapped out as molten
slag, because (unless endothermal agents wore
added to a large extent) the heat would
be far more intense in the lower zones.
Investigations on the relative effect of steam
and oxygen in the gasfication process were
Gtill in hand. Ho had not been able to determine
the heat required for liberating the tarry matter
from the fuel, but considered it to be of a small
order, since the fall in temperature of the gases
between the lower and upper part of the producer
would account for this splitting up; in other words,
if there were no yolatile matters to be driven off,

the gas outlet temperatures would be still higher
than those used in the tables in his paper. The
amount of dust removed depended upon the
velocity in the gas outlet pipe; if the velocity in
the gas outlet pipe became lower due to the removal
of a smaller volume of gas per unit of time, it would
become lower in the upper parts of the fuel bed as

well as in the gas space above. With regard to

the efficien<^ calculated for the gasification of coke
breew, he Imd chosen as typical a coke breeze con-
taining 30% of althou^ he had gasified euccees-
fully coke ballast containing up to 45% ash. By
jjreful working the ash loss might be made less than
‘he 10% aasumed as an illustration, but whether

Glasgow Section.

.

Meeting held on February 22, 1921.

ilH. ). H. YOUXe ]X THE CHAIR.

LEAD CORROSION WITH RELATION TO
SULPHURIC ACID MANUFACTURE.

DT WM. G. M^KELLAR.

In the manufacture of sulphuric acid by the
chamber process, frequent troubles are encountered
owing to the failure of the lead sheets used in con-

structing the chambers, and an attempt has been
made to asc-ertain the most suitable quality of lead

for the purpose. Two types of dopilverised lead are

ill general use for building chambers, namely,
Pattinsonian and Parkes; each brand is advocated

by the various refiners, and every maker guarantees

that his lead is at least of 99'9 % purity,

i la the past Parkes’s lead has often been regarded

i
with suspicion, and generally for chamber building

! it has been blamed, I believe, by most cluainber con-

I

striictors, who prefer to use Pattinsonian lead; but

I

in spite of preferences for one brand of lead or

I

another, the results obtained, measured by years of

i

service, out of any particular chamber or set of

! chambers are very unsatisfactory, and the reasons

j

for failure most obscure.

It should be noted that while the problems re-

lating to lead in chambers seem to be ever-

1 recurring, .trouble aeldom occurs with lead used
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in Gloyer towers, cisterns, gas fines, and pnmping

pipes. Lead used in these situations Mually

appears to be immune from the troublea whfch beset

chamber tead. ... ,

.

When the conditions of chamber working are sur-

veyed, the following points are seen to deserve

attention.
, , , i x a

Method of supporting the leaden sheet.-^me
builders prefer to hailg the sheets from the top

rail of the chamber frame and have no cross rails

in the structure; the leaden sheets are secur^ to

the vertical posts simply by clinching or folding

over the end of the strap round the section of the

post. Now while this form of cMnstrnction has the

merit that it provides very efficiently for expansion

and contraction due to changes of temperature, it

creates a difficulty which does not seem to have

been sufficiently appreciated, arising from the fact

that the sheet at the pint of suspension is in a

state of stress duo to the weight so carried, which

stress is a maximum at the point of suspension,

reaching aero at the bottom of the sheet; a shret

so hung (when the chamber is at work) has its

interior surface attacked by a corrosive atmosphere,

accompanied by a relatively high temperature,

lOQo j^gQo (380—82° C.), and these three sets of

conditions, namely, stress and corrosion with high

temperature, acting at the same time, appear cap-

able of producing disastrous results in a very

short time. Fig. 1 shows a strip cut from a

sheet in a chamber, the entire lead work of

which timbmr is in contact with lead work, the life

of a leaden chamber is grmtiy lessened at these

points of contact.

Chamber ventilation .—In any chamber plant

working under normal conditions, there is always a

large amount of energy in the form of ^at due to

the reaction between the sulphur dioxide and

oxygen, which must be dissipatp either by natural

ventilation or by artificial cooling by water sprays

on the outeide of the lead work. Water cooling can

be and is carried out satisfactorily, although this

method involves an extra charge; but where there

is no such arrangement, it is necessary to depend

on the access of a free circulation of air round about

the lead work. In the past this problem has not

had adequate attention. In too many cases the

passages are unduly restricted, due no doubt to the

desire on the part of the builder to get as large

an internal capacity as possible
;
in ^the west of

S^tland the very wet climate is also a contributory

cause. The passages are roofed in, thus imprisoning

much heat that could easily be spared and tending

to shorten the life of an acid chamber. In the years

when lead cost £12 or less per ton, I believe it

would have paid manufacturers to fioor the

chamber passages with lead, allowing free ventila-

tion for the chamber sides and ends by dispensing

with passage roofs.

Efficiency of nitre recove^.—With no system

of nitre recovery, the quantity of sodium nitrate

used would amount to 11 % on the sulphur charged,

but by the introduction of the Gay-Lnssac tower

this figure was reduced, till to-day over the United

Kingdom it might average 31% ;
on certain plants

figures as low as li% are claimed, and with close

supervision and adequate gas scrubbing plant there

is no doubt this low figure can be obtained over a

continuous period of months.
_

A low nitre con-

sumption or loss leads to an increased me in a

chamber plant, and the reason is not difficult to

find. If sodium nitrate is “potted ” or ammonia

Top. . Middle. Bottom,

lead sheet, shoviag aggravated oorroalon at top ol sheet.

which failed or gave way after a much shorter

time than it should have done; the sheet is

badly pitted, the pits being deepest and more

marked at the top and disappearing towards the

bottom. Analysis in such a case is useless, and

even micrographical examination failed to disclore

any difference in structure likely to cause this

failure. 'Ihe immunity from attack by sulphuric

acid enjoyed by lead is probably due to the forma-

tion of an insoluble lead sulphate, and it can easily

be conceived that if a protecting skin on lead once

formed is subject to a continuous stretching action

the skin will never be allowed to adhere, but will

become detached as quickly as formed ;
further, the

continuous stretching action exposes fresh lead

surfaces to the action of the gas^, and these sur-

faces are probably very susceptible to the action

of the acid gases. There is therefore some lenson

in favour of modifying our views regarding this

form of.,*chamber construction.
_

The alternative

system « cross rails raises difficulties due to timrer

being an excellent non-conductor and not allowing

sufficient heat radiation from the lead skin, and

notwithstanding all the devices which have been

proposid for helping to get the heat away, much

yet remains to be done to perfect the cross-rail

system. Further, the cross-rails prevent the free

circulation of air around the chamber she^,
is most desirable, and thwe is a lack of fienbility

in the provisions for ex^Bsion. In any system in

UaU. H BUUiUiU Jimiiavc sa — -

oxidised, nitric acid is formed, end this enters the

chambers and attacks the lead work, whereas if the

nitrosulphonio acid is decomposed by mixing with

weak acid, and the mixture run down the Glover

tower, either N,0, or N.O, is formed, both of which

are excellent carriers of oxygen without the vicious

properties of nitric acid.
, -

Supply of water vapour.—The regular and well-

distributed supply of water vapour, either in the

shape of water sprays or steam, is essential. Jf the

supply is insufficient, the strength of the acid mist

in a chamber may rise dangerously, and a ret of con-

ditions exist which cause serious destruction ot the

lead work. On the other hand, it the supply is

in excess, equally serious damage may be done

to the lead work, accompanied by a greatly in-

creased loss of nitrous compounds.
. „

For all the four factors dealt with above as having

an influence on the life of a sulphuric acid cham^r,

the chamber management alone is responsible,

factors which merit uie attention of the lead make

will now be considered. u f tho
Speed of sheet lead rolling.—The wora of the

Corrosion Committee of the Institute of Metals ha.

shown that the cracking of brass condenser tubes .

dne to the state ot internal stress produced m draw

ing them out; in fact any form of stamp^ or reW

drawn brass work is unreliable ^cause of the abu
_

it has received in the process “f W
in the light of a failure of lead, to be deacri^

it is evident that lead also can receive »“bliabu5

on rolling that it never rivers. It may ^ sai

that lead anneals at ordinary temperatu^, b

wMle this may be generaUy talren as
,

would seem that there are c^s
has been so severely treated that it did not rew

even after the lapse of
l

faUnre to which reference u made

at onr St. Bdlox facteiy and m that of one
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our neighbours. A large number of leaden boxes

made for the purpose of sending sulphuric

acid abroad; the lead was ^ inch thick and

weighed 5 lb. per sq. ft. Each box carried 198 )b.

of acid> and there was 7% clearance space to allow

for any gas that might be given off after fUiing.

The boxes were protected by an outside casing of

wood, and all the joints were autogenously welded

by means of the air and hydrogen flame. A small

Ailing hole was cut out of the roofs of the boxes,

and after filling the boxes were finally sealed by

welding as before, & period of two days elapsing

between the filling and final sealing, so as to allow

of any gas generated to escape. The boxes lay in

the warehouse for seven days preparato^ to ship*

pingj and about 3% developed leaks in a most

alarming fashion. On examination of the defective

cases it was found that numerous cracks had been

formed in the lead, through which the acid flowed.

The lead wtfs exceedingly brittle, and a moderate i

blow with the fist on a defective side of a box caused
\

the lead to give way with an irregular fracture, and i

left a hole which resembled the bole left in a glass

pane when broken with a stone. There was no 1

swelling of the lead work, so that it was evident i

that the lead had not been stressed by internal

pressure. The lead was brittle and broke off short
'

when bent in any direction. Exhaustive analyses

showed that the lead was 99*9%

.

It was evident that some means other than

analysis was required to assist in clearing up lead

problems, and accordingly I have endeavoured to

inaugurate micrographic work for this purpose.

. Naturally a lead maker wants to run his mill at

the highest possible speed so as to get the highest

output per unit of power and other charges in-

volved, but care should be taken that the sheet of

metal so produced has not received serious injury in

the rolling process. Where cost is immaterial, cer-

tain architects insist on cast lead for roof work,

and it is alleged that such cast lead is very superior

to any form of rolled lead.

The presence of lead oxide inclusions in the mass

of the metal is another source of failure, and these

account, I believe, for the failures which take place

in new leaden sheets in a chamber when first put

to work. The failure takes the form of minute

circular perforations which soon develop into large

holes, and sheets having this defect never have a

satisfactory life.

Attempt to solve the problem of lead corrosion.—

Some fifteen years ago it was stated that lead con-

taining about 0*1% of copper, either resulting from

the presence of copper in the ores or introduced into

the molten lead, resisted the action of the gases in

a sulphuric acid chamber excellently. I regarded

this very much as a quack remedy, and micro-

scopical examination confirmed this, but in order

to test the question along other lines four sample

strips were prepared as follows:—

in the centre of a second chamber in a set

for varying periods of time, and the losses in weight
noted. The experiment lasted in all 1270 working
days; at the conclusion the pieces bad the following

composition ;
—

1. 2. 3. 4.

Pb (diff.) 99-8966
%

99-9796
%

99-9647
%

99-0021

Cu 0-0550 0-0010 00004 0-0660

Bl 0-0400 0-0110 0-0260 00255
Sb 0-0030 0-0018 0-0024 0-0019

]

As 0-0009 0-0004 0-0009 Trace.

Sq 0-0020 0-0031 0-0036 0-0025

Fe 0-0003 0-0012 0-0003 0-0006

Mn .. XH NU Nil Xil
Nl XU XU XU Ft. trace.

Zq 0-0020 0-0017 0 0019 0-0013

A* 0-0002 0-0002 0-0002 0-0001

Unfortunately the analysis failed to throw any
light on the problem, and the appearance of the

pieces did not produce any evidence of value in

determining the factors which regulated corrosion.

The losses which occurred are shown in the following

table and graph. The curves show to some extent

the value of the clean, polished surface of the new

Xo. J.—?ftrkc3 with copper.

Xo. 2.—Pjittlnsonian.
Xo. 3.—P.irkM alone.

No. 4.—ratlinsonian with copper.

00
,

Time,
days.

500 ‘00

Time io day?.

1300

Xo.l.
ZLac'

treated

lead with
copper.

Pb (dill.)

Cu
Bl

Sb
As

3d
Fa

Ha
N1

Zd
Ag

%
990029
0-0790
0-0120
0-0005
0-0000
0-0022
0-0003

Nil

Kll

0-0020

OK)002

Xo.2. No. 3.

Pure Zino
treated

aooUQ. lead.

% %
99-0807 09-9719

0-0006 0-0017

0-0U04 0-0170

0-0017 0-0008

0-0009 0-0017

0-0028 0-0030

0-0017 0-0003

NU Xll

Ft. trace XU
0-0020 0-0034

O-OOOS 0-0002

Xo. 4.

pattin-

BOOlaQ
with

copper.

•—-

—

1 1. 2. 3. 4.

121

288
328
649
734
1270

292
1130

i

1734
,

26-28

Sl-63
64-69

4-S2
21-7

29-34

37-99

41-66

74-72
,

7-80

16-2

2144
32-87

41-34

79-86

5-C3
35-4

4524
63-10

54-61

62-21

99-9143

0-0780
0-0006
0-0012
0-0008

0-0025
0-0007

X«
0-0004
0-0015

0-0001

The stripe measured 10J'x3', and were hung

facing t^ travel of the gases by leaden nooKs

Ipad in resisting attack, and also illustrate the pr^

Sve value «f the lead sulphate formed on the

& as indicated by the increased rise m the curve

"fhr'va" ^ualiy“valLuf in the case of

^SomV’timo after the test had been running it

was evident that it would have been of great ad-

vantlge it there had been four paraM

under test which were only weighed at the con

Surion of the oKperiment disturbing^
nf washing eliminated, but the test naa reaenra

sLb a sti^ that this could not be done for want

of sufficient sample material to work on.
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Micrographs were made of all four samples. The
samples were out with a sharp joiner’s chisel,
washed with methylated spirit te remove grease
and dirt, immersed in cold 10 % nitric acid, and the
lead nitrate removed at frequent intervals by
means of a camel-hair swab brush. The etching
occupied about 3—4 days.

Parkes lead (copper-tieated).

X 12.

Fiq. 2.

It was found later on that the samples cleaned

by spirit were often twisted and uneven, and as

it was not desirable to flatten them out with a blow
they were planed true with a Stanley plane and
then etched. A sample of copper-treated lead shows
no outward indication of the presence of copper,

but if it is etched the copper speedily appears "as

large segregates, which are apparently capable of

causing a good deal of harm. tig. 2 shows a sample
of Parkes lead (copper-treated, xl2) etched by 1/1
nitric acid vapour, and reveals a deep pit with a
large copper segregate, the deep black stain being

due to a very dense segregate and the lighter

shaded marks to less dense segregates.

Fatttmoniu lead, eopper-tieateil.

X 80.

Fio. 3.

Fig. 3 shows a sample of Pattinsonian copper-
treated lead (x80) etched with 10% nitric acid;

the black network showing all through is due to

streaks and prills of copper. When 10% nitric acid
is used for etching it is very difficult to keep the
copper from disappearii^, but by etching with the
vapour from 60% nitric acid the copper is not
nearly so severely attac^d ; unfortunately lead re-

crystallises at almut 9^ C., so that the raponr

method of etching is of no use in examining the
general lead structure.

From Figs. 4

—

1, showing the four sample pieces
etched with 10% nitric acid, it is evident that the
addition of copper to lead causes a very marked
reduction in the sise of the crystals. This may,
however, be due to the violent plunging the lead

ZinC'treated lead, with copper.

X 20.

Fiq. 4.

I
receives after the copper is added, and not to the

I presence of copper at all.

!
Conc/usions.—Summing up what has been said,

I the following points emerge ;
—

1 Wastage and destruction of lead in chamber work

I

arise from faults which may readily creep in dur-
ing the course of acid production, and it is for

I the makers of sulphuric acid to reduce these chances

i
to the minimum.

! Equally, trouble will arise with lead owing to the

! treatment it may have received at the rolling mills,

:
and it falls on the lead makers to consider carefully

this, and to disabuse their minds of the belief that

: notwithstanding the treatment lead may receive it

will always anneal and recover at ordinary tempera-
tures.

Pun PAtthuoaUa lead.

X SS.

Fia. 6.

Analysis alone is of no value in disclosing the

source of trouble in lead, but if used in conjunc-

tion with micrographic work progress would be

made.
I am satisfied that there is no alloy of coppe'

with lead at the end of the scale where lead pf®'

domiiutes, or in other words, it is not Mssible w

produce a solid solution of copper in lead.
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The vagaries as between the results obtained with
!

Parkes and Pattinsonian lead which have been

. treated with copper lead to the conclusion that the

protective value of the copper is mythical. There

might be some value in treating the lead at the last

stage of refining with a proportion of liquid copper,

which, after thorough stirring through the molten

charge, should be allowed to settle off, It should
;

not be poured along with the lend. In this case the I

copper might act beneficially as a scour by alloying
|

ZiaC'trcat^d lead.

itself with certain prejudicial mctalswhich are likely

to be present with the lead, but great care would

be required to see that all the copper was actually

settled out otherwise in the atmosphere of an acid

chamber there is every probability that destructive

galvanic action would be set up by the presence ol

the copper.

FfttUmookn lead, with copper.

X 26.

Experience with plant actually built with copper-

treated lead has so far show'n it to have a shorter

lifetime than a similar quality of untreated lead.

All our experiments and observations, so lar,

still incline us to favour tho um of Pattmsonian

lead against Parkes, and as zinc is insoluble m lead,

the presence of any zinc accidentally left in alter

separation of silver would be quite as detrimental

fis that observed in the case of copper, with this

difference, that, owing to the copper being really

6®en, it is much easier to see when mischief has been

Communications.

THE RELATION BETWEEN THE DENSITIT
AND COMPOSITION OF GLASSES.

BT W. L. BAILLIE.

I Prior to the researches of Winkelmann and Schott

I

(Winkelmann, Ann. Phys. Chem., 1853, 49, 401;

1897, 67, 105; Winkelmann and Schott, loc, cit.,

\
1894, 51, 697, 731) little appears to have been de-

[ hnitely known regarding the relations existing

!
between the composition of glasses and their phy-

I sical properties. It was shown {loc. cit.) from the

1
study of a large number of glasses that many phy-

I sical constants admit of computation with tolerable

j

accuracy hy means of appropriate numerical factors

j

and that, in particular, density may be so calcu-

! lated. For the majority of the silicate and boro-

i silicate glasses studied, the calculated and observed

I
densities agreed to within 2% or thereby. Larger

!

discrepancies, however, were encountered in the

j
case of zinc borate and lead borate glasses, the

i greatest being just over 10% .*

The relation between density, and composition

was investigated later by Tiilotson (J. Ind. Eng.

I
Chem., 1911, 3, 897; 1912, 4, 820), who proposed

1 considerable modifications in certain of Winkel-

I

mann’s factors. It was shown from experimental

meltings and from data collated from Larsen (Amer.

! J. Sci., 1909, 28, 163), Wallace (Z. anorg. Chem.,

! 1909, 63, 1), Day and Allen (Bull. 31, Carnegie Inst,

i of Washington) and others, that the new factors

I
so obtained led to distinctly better agreement

' between calculated and observed values than did the

• old. XJnfortunately, however, Tiilotson did not

! derive factors for PbO (+) and K^O, two important

; constituents of many varieties of optical glass. In

I

this respect, therefore, his results are incomplete,

I
and full comparison with other systems of density

! moduli is not directly possible.

' In connexion with the work of the Directorate of

: Chemical InspecUon it became necessary to aseer-

i tain the applicability of published moduli to certain

! types of glassware. IVinkelmann’s values being

; found to lead to greater discrepancies between cal-

j

culated and observed densities than was desirable,

I an endeavour was made initially to complete Tiilot-

.son’s scrie.s of factors. Consideration of his data,

i however led to a distinctly lower value for the

density of combined SiO„ and it became apparent

that it would be necessary to evaluate new factop

on this basis. Conditions rendered it impossible to

prepare suitable series of glasses of known and

simple composition. The problem had therefore to

be attacked by consideration of published data and

:
determination of the densities of available glasses

already analysed.

Subsequent to the completion of this work, Enp
' lish and Turner publislifKl two papers on the density

; of lime-soda and magnesia-soda

i

(J.Soo. Glass Tech,, 1920, 4, 153, ip). fhey^ow^

that the original factors of Winke inann and Schott

are inadequate, and that Tiilotson s factors,

although superior, do not satisfactorily repr^uce

r- their experimental results. A few factors are tenta-

w > tively proposed by them, but final pronouncement

] • T,on<tinir further work. It is shown,
is delayed pending further work. It is shown

howovei, that certain results are at varinnce with

Tillotsoa’s deductions from Larsen s data {loc, cit.j.

This anomaly is discussed below.
'

It is customary to express the composition of

glasses in terms of constituent oxides. The calcu-

lation and application of density n^uli is based

on the assumption that to each of these oxides, in

seen, it is much easier to see when mischief has been
| summaries o( these researches

caused by that metal than it would be in the case , "Jena Glass" CMacmillan), 1902. pp. l«

of. ainc, which cannot be so readily detected by
|

et
^,1,^ n.

micro-examination.



142 I BAILUB.—BEIiATION BEXWBSN DSNSITT AKB OOHPOSinOll OF OL&8BE8. Uum m, itei.

its combined state, may be assigned a constant,

thongh empirical “density.”

Let the analytical results for a glass be a%, b%,
c%, n% of the n oxides composing it, and let

the sum of the determined constituents be 8—

a

quantity which should differ only slightly from 100.

If, now, these oxides have, in their combined states,

densities A, B, C N, and if the density

of the glass, as determined by experiment, be X,
then, equating the sum of the partial volumes to

the total volume, we have ;
—

S

°xa+b+c +N (1 )

Given a suitable series of n glasses of identical quali-

tative composition, numerical values may be ob-

tained for the n density moduli, A, B, C N
from the n simultaneous equations which are de-

rived. Satisfactory values having been obtained

for the commoner constituents, it is comparatively

simple to extend the series to include other oxides.

The concordance shown below between calculated

and observed results is substantial indication of

the validity of the basic assumption, but the
anomaly mentioned above would appear to indicate

that the nature of the remaining oxides may not

on occasion be without effect on the density moduli

of certain constituents.

Generally, by analogy with liquid mixtures, it

is to be expected that the densities calculated for

the combined oxides will exceed those observed for

the same oxides in the free state. This was stated

to hold without exception by Winkelmann and
Schott (loc. cit.). Tillotson, however, found that

A1,0, appears to expand in combination with result-

ing diminution in density. This observation has

been confirmed, and it is shown below that SbjO,

Itehaves similarly. At this stage it is not possible

to express a definite opinion on the significance of

these conclusions, but it, is suggested that com-
bination of these oxides with silica and bases to

form vitreous bodies may be attended with fission

of their molecules. The following table shows the

difference between the densities of the free and
combined oxides, as found by the observers named.
In the last oolumn are given the moduli now pro-

posed.

Taetl I.

Densities of glass-forming oxides in free and
combined states.

1

PeoflUy ui tree state. Density In combined state.

Oxide. ^

Deter-
mloed.

Bemarkx.
Winiel*
mann.

1

Tlllot-
1

ion.

Pr<>-

poied.

SiO.
I

2-22 1 DeyiUel665
1

2-3
1 23 224

a)A «'85 Eamm^sberg 41
j

275 2*76

1
6*69 — 8*00

B,0, 1

,

1-79 Clarice 10 2*24 2*90

m,6. 8-74
' —

i 4'1
;

(4-1) 999
ZoO 885 SchrOdcr

i

6-& 6*9 6*94

BaO 600 Clarice i 70 i

,

7*0 720
CaO S-80

!
UoUaaD I

3-3 41 4SQ
MgO 3-00

i

CUrlte A Hoissan
1

8-8
;

4*0 3-25*

PbO 9-90 1 Clarice
i

9’6 96 10*80

E«0 2-66 i 2-8
;

(2-8) 8*20

Vufi 2-66

1

~
2'S ! 2*8 8*20

iprorblontl only.

*In atHnoe'ol AjiII oxides, the vslue I’SO is to be taken.

The analoCT with liquid mixtures, which is not

invali^ted ^ the behaviour of A1,0, and Sb,0,,

explaiib simdy the considerable discrepancies

recorded by Winlielmann and Schott in the case

of the borate glasses, and also the differences now
found in the case of the two exceedingly dense flint

glasses (Nos. 8 and 9, TaHe 9). It will be seen that

all the markedly exceptional glasses ere sub-

stantially of the nature of. simple borates or
silicates. The glasses which show dose agreement
are invirlably of the more usual double silicate,

borosilicate, or aluminosilicate types. It would
therefore appear that this treatment is, in general,
inapplicable to glasses of the simplest composition.
Fortunately this reservation is generally of little

moment since, in practice, such glasses are o^y
very rarely encountered.

It will be clear from the manner of their deriva-
tion that all these moduli are interdependent, so

that errors in the valnes of the moduli for the
commonest oxides will be reflected in all de-
ductions based thereon. Since silica is the

major component ^ weight in the majority of

glasses, and since its mimnlus is the smallest, it

follows that the partial volume of combined silica

is generally the largest in a ^ass. For these reasons
attention was primarily directed to the deter-
mination of the density of combined silica, employ-
ing data from Tillotson (loc. cit.). For reasons dis-

cussed below, Wiukelmann’s data were disregarded.

The method of obtaining these moduli renders
it passible to achieve absolute concordance between
calculated and observed value for any small series

of glasses all containing the same oxides and to

the same number as there are glasses in the series

—

e.g., four glasses containing SiO„ CaO, Na,0, and
Al,0, in different proportions. This misleading

appearance of accuracy must he sacrificed if good
general agreement is to he obtained with glasses

of widely different compositions. The moduli now
proposed have been derived for this more general

purpose. Certain causes are considered below which

may impair the degree of correlation which may be

obtained when many glasses are in question.

It is known that the thermal history of a glass

exercises a profound influence upon its physical

and mechanical properties. ‘'Rupert’s drops”
represent a familiar laboratory example, while the
“ tempered ”—more accurately, case-hardened-
glass of de la Bastie represents an attempted com-

mercial utilisation of the resistance to impact anti

sudden changes in temperature shown by glass

which has ^n subjected to appropriate heat

treatment. The presence of strains, duo to

inefficient annealing, has been shown to augment
expansibility, to reduce thermal endurance, and to

diminish density. In the case of certain MgO—
Na,0—SiO, glasses, English and Turner (J. Soc.

Glass Tech., 1920, 4, 153) found that careful anneal-

ing of air-cooled rods caused increases in density of

as much as O'Ol. Similar figures have been recordeil

for window glass (Cbevandier de Valdrome and

Werlheim, Comptes rend., 1845). Zulkowski has

made the euggestion that “plaining” yields a

homogeneous glass primarily because it allows of

the attainment of chemical equilibrium in the mass

(Chem. Ind., 1900, 23, 108). If this be accepted it

follows that faulty heat-treatment during founding

may occasion discrepancies between observed and

calculated densities which annealing cannot

eliminate.

Tillotson has rightly insisted that the densities

attributed to the (combined) constituent oxides of

glasses must be regarded as controlled by more than

the density of the uncombined oxides alone. The

general order of the moduli would appear to in-

dicate that the density of the free oxide is a con-

trolling factor. On the other band, it is yet to be

proved that mode of combination is without effect.

Indeed, the anomalous behaviour of MgO, described

later, suggests that this factor is occasionally of

considerable importance.

The duplex character of the " plaining ” process

premised by Zulkowski (loc. cif.) leads to the con-

clusion that during the process some at least of the

oxides must niter their state of combination till

equilibrium is reached. Bp to this point no con-

stant modulus may be aj^licable. It is conceiT.slde>
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indeed, that ‘‘ plaining " may not entirely correct

this, BO that, depending on the qualitative and
quantitative composition of the glass, application of

any rigid modulus may lead to imj^rfect con-
cordance between calculated and observed results.

On the other hand, it appears hardly likely that
considerable differences can exist between the
moduli appropriate to the various states of com-
bination, so that the differences between calculated

and observed results should be, in all probability, of

the order of I—2%. This conclusion is borne out

in the case of MgO, the only oxide which, so far, has

been found to show any variation in modiilns with

mode of combination; In the case of experimental

melts it is comparatively simple to carry “ plain-

ing” to the required degree, and in such cases

agreement between calculated and observed results

should be close. Optical glasses, on the other hand,

do not always admit of such prolonged heating, and

for this reason less rigorous agreement may not

unreasonably be expected. It is noteworthy, in

this connexion, that not only is this state of affairs

realised in the data below, but that marked
divergencies between calculated and observed

densities in the case of glasses of extreme composi-

tion are generally negative, i.e., the calculated

densities are high.

The effect of permissible analytical errors upon
the calculated densities may be shown generally as

under;

—

Let the true composition of a glass be a%, 5%,
n% respectively of its n constituents.

Then

—

A+B +0 +
n_100

'N'—

X

(2)

If, now, the analytical results be in error by

amounts a, d, y "i then the calculated density,

X,, is given by

a+a ,
b+ s ,

c+y
, ,

n+v 100+a+/i+.. + v

A-+“B-+-^+--+Tr= Xi

Rewriting and substituting from (2), we have

100
+ 2
a)-

100+ X(a

X.
(4)

Whence:

—

(
100+2(a) s

In general the differences between 2(«) and

are slight, so that discrepancies due to

allowable analytical variations are much less con-
siderable than those mentioned above.

It would therefore appear that experimental
results may not be reproduced if the glasses tested

be not free from strain or have been insufficiently

plained during manufacture. The effect of other
ingredients on the moduli of particular oxides is

discussed, in the case of MgO, after Table 7. Slight

inaccuracies are also possible in the moduli them-
selves, depending on the operation of the foregoing
sources of error upon the glasses examined. Fuller
discussion on this point is not at the moment pos-

sible, sufficient data being lacking.

It was initially hoped that the wide range of

glasses studied by Winkelmann might be employed
with advantage in calculating density factors.

(Seventy-two glasses in all are described, in-

cluding silicates, borosilicates, aluminosilicates,

borates, phosphates, etc.
;
vide Hovestadt, “ Jena

Glass,” pp. 146—147.) Consideration of the com-
positions given, however, led to the conclusion that

they were not based upon analysis. The fact that

the sum of the constituent oxides always lay be-

tween 99'9 and lOO'l was taken as at least an in-

dication of recalculation of results to the 100%
basis“if not, indeed, calculation from the batch.

The absence of traces of impurity normally found

; even in optical glasses, due to impurities in the

raw materials or to solution of the pot substance,

appeared to confirm the latter supposition unless

all the melts had been made in platinum, a fact

which surely would have been recorded. Confirma-

tion of tho final conclusion that the results were

calculated from the batch was found in a paper by

Zschimmer (Z. Elektrochem., 1905, H, 629). This

finally invalidates Winkelmaim’s data for the pur-

pose in question, and some of his glasses, selected at

random, have shown that even poorer agreement

may now bo ^und than with his original moduli,

Taole 2.

Composition and densities of lV'a,C—BoO SiOt glasses.

Composition by weight. Calculated density. Error (observed—calculated).

No.

SIO,. NftjO. BaO.

Obserred
density. Winkel*

inann.
TiUolson. Proposed.

Wiiikcl-

inaau.
XUlotson. Proposed.

1

2
3

4

6

7

g
9
10

11

12

13

14

15
16
17

18

19

20
21

74*50

66*15

61*70
53-00

71-70

67-60

0455

61-

30
58-30

55-

34
52-46

40-95

46-91

44-25

7900
75-85
67-45

62-

60
87-20
51-14

56-

84

25-50

20-85
19-20

13-

40
22-63
19-85

16 05

14-

50
12-00

9-

50
0-94

4-05

2*29

15-

85
14-80
12-20

10-

80
920
7-86

2-76

1300

19-

10
33-60

5-

65
12-55

18-47
24*20

29*70

35*10

40-

60
46-00
50-80
65-75

6-

13
9-35

20-

35
26-60

33-60

41-

50
60-40

2-437

2-64

2-

752

3-

06
2-491

2-633
2-759

2-824

2-

934

3-

072
3 212
3 367
3-476
3-65

2-46

2*514

2*722

2-

845
306

3-

224
395

2-37

259

2-

725

3-

03
2-45

2-57

2-69

2-80

2-

925
3*05

3-

195
3-35

3-50

867
24^
2-50

2-72

2-

84
301

3-

265
3-88

2-410

2-627

2-746

3065
2-490
2*614

2-721

2-

334
2952
3 078

3-

224
3363
3-512

3-678

2*454

2-525

2*733

2-

867

3-

034
3 245
3 901

2-426

2-642

2-762

3076
2-508
2-629

2-726

2-S36

2-

950

3-

OTl
3-203

3-338

3-483
3-637

2443
2-512

2*721

2-

858

3-

023
3-236
3-891

0067
0-050

0-027

0030
0-041

0-063

0 069
0-024

0 009
0-0-22

0-017

0-017

-0 024
-0-020
0-030

0-014
0-002

0-005

0-050

-0-041

0-070

0-027

0013
0006
-0005
-0-005
0-019

0-038
-0-010

-0-018
-0-006
-0-012

0004
-0-035

-0-026

0-006
•

-0-011

-0-011
-0-022

0-026
-0-021

0-049

0-011
-0-002
-0-010
-0-016

-0-017
0-004
0-033

-0-012

-0-016
0-001

0-010

0029
-0-007

0-913

0-01?

0-002

O-OOl
-0011
0-037

-0012
0059

ArithrooticiU mean of errors

square error

Algebraical sum of errors .

.

0-033

0-040

0-522

0-018

0023

I

0-006

G-015
0-020

0-114
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the discrepancies being occasionally many times

greater than in the case of the analysed glawe

discussed below. On all grounds^therefore, Wmkel-

mann’s series of factors may bo discarded as in-

herently inadequate to reproduce experimental

results with any reasonable degree Tif accuracy,

lamination of the available data mdicabed that

Tillotson had already discussed the mo^ S the
observations. Comparison

of, BaV^c^o
choice of his 21 melts in the Na,0—BaU-^iu,

series from which to derive the factor for “mbmed

SiO,. By selection of three sets of three melts,

three slightly different values for SA "oje

and from these values for Na,0 and BaO

werTcalculated. The densities of the twenty-one

classes were then computed, using each aeries of

factors in turn, and the results led to the^do^tmn

of the Mowing mean yalu«:-S.O, Na,u

3'20* BaO 7*20. Employing these moduli, lame ^

has oeen constructed. . _ -ttt' i_^i

It will be clear that, however judged, Winkel-

mann’s factors give the poorest results. J^ere is

less difference between the re“a'0‘"g

correspondingly closer agreement between caleu-

kM and observed results. The slight diminution

in the mean square error, however, is regarded as

indicating that the factors now proposed are

^ttaTdaU-for CaO-Mg(^SiO, melts were

employed for evaluating the moduli for
‘‘/f

the almve value for SiO, being utilised. As before.

several pairs of factors were deduced and applied

to the glasses in turn, when the greatest degree of

coneoriSnce between calculated and observed densi-

tiee was found to be obtained using the values

McO 430 1
CaO 4-30.

, , i m

Bv means of certain of the foregoing values the

density of combined Al.O, was deuced from the

freults of Day and Allen for albite-anorthite mix-

iiirAfi /loc eit ) In agreement with Tillotson, the

Stlue t^t repreSuting their results is 2 75.

It therefore appears that Winkelmann s value, 41,

is definitely muS too high. The factors l^ve been

applied also to English and "^rner a OaO—Na,0—

SiO, glasses, with results as^iven.

It will be seen that -Winkelmann's factors again

1 fail to reproduce experimental r^uUs, a™ that

the factors now
”

advantage over those published ^ Q_giO
Scrutiny of the densities of MgO—JNa,U biU,

elasis recorded by English and Turner ci«.)

showed that the modulus for combined MgO oh-

taMd from Larsen’s data was quite unsuitable,

‘“nefits adoption would necessitate an increase m

i
density on successive replacement of Na,0 by MgO,

! sKt a slight fall as was
it

It was found, however, on consideration of the

figures that the value 3 25 for MgO, m conjunction

eX?he figures previously af
1 oTtierimental results very closely (.labie O-

!
compositions and densities of the glasses are shown

I
in Table 6.

Tabib 3.

Compositions and densities of CaO ilgO SiO, glasses.—“
1

dated).

Compositloa by weight.
CalcoUted density.

Ifo.

CaO. MgO.,
1

810,.

dcoaity. Winlicl- ’

rnaoD.

i

TUiouoD.
;

Proposed.
Wlokel*
maim.

TillotaoD. 1 Proposed.

1

2
3
4

5
6
7

8
9
10
11
12

46 20
45-80
41-09
83-70
30-84

. 28*92
25-85
19-28

14*40
4-82

2-41

201
6-91

10*43
14 43
16-04

18-59

24 06
28-07

86-09
38-10
40-10

61-80

62*19
63-00
6387
54*73
63-04

6556

56-

66

57-

47
5909
59-49
69-90

1

2 698
2-700
2*701
2*706
2*709

2 711
2713
2*713
2*722
2-730

; 2-733
; 2-735

i

2*920
'

2*910
2-897
2-879

2*863
2*853
2-848

2-829
2-813
2-787
2-780
2-773

2’913

2-905
2-891

2-873
2-860
2*853
2-846
2-827
2-814

2786
2*780
2*773

0*206
0*199
0*190
0*175
0163
0*148

0*141
0*116
0*099

i

0-050

0 044

1
0-023

__

-0*016

-0011
-0006
0*002
0-009
0-004
0*006
0-005
0006

-0-007
-0 003
-0*015

-0-009

-0-006

0-006
0-012

0-004

0-008

O'Oo:
0-007

-oooc
-0-003
-0-015

Arithmetical mean of errora

Ifean wjuare error

Algebraical sum of errors .

.

.

.

0-130
i 0-143

!
1-554

1

0*008
0*009

1
-0 023

1

0007
.

0-008

0-005

Table 4.

Composition of CaO-Na.O-SiO. glasses.

PetcenUge comporitlon By weight.

Ko.* r

SiO,. ITa.O.
j

CaO. i
BIgO. 1

1

> o Fb,0,.
1

A8,0..t
1

Total.

1 74*03 23*34
1

0*21 tr.

tr

0*24
0*20

0-14
0-14 —

99-98

99-5S

lOO-Oa

2 73*92 23-80
i

1*50
tr.

0*21 0-15
S9-S0

3 74*08 23*00 2-61
tr ,

0-23 0-14 90-73

4 i

5
0

.
74*07
73*78
78-18

21*50
'

20*78
19*38

3*81

4-50
6-26

0 15
0*21
0*24

038
0*53

0*30
1

0-19
'

0*61

0*40
_

100-22

100-00
09-81

7
8
9
10
11
16
17

74*41
74*99

74-96

i

74*59
74*93
66*71

69*73

17*20
16*00
14*88
14*22
13*02
12*72

11*22

7*45

8*16
9*36

10*38
11*68
18*17
17*38

0*26

0*28
0*30
0*31

085
0*55

0*81

0*42
0*45
0*38
1*41

0-60

009
0*16
0*21

0*17
0*31

0*25

030
0*47

100-08

100-15

100-49

100-47

100-10

• Prom EmlWi sad
tPKtot sMomed, »M (provUhaiAl only).
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Tabie 6.

Denaitiei of CaO-Na,0—8iO, glaste/.

So.
Observed

,
density.

Calculated density. Error (observed—calculated).

Wlnkelmann. TiUotaon. Proposed. WInkelmann.
|

Tillotson, Proposed.

1

2
3

4

5

6
7
8
9

10
11

16.

17

2-435

2-438

2-442
2-446

2-451

2-460

2-465

2-468
2-478

2-434

2-400

2-587

2-555

2-383

2-383

2-380

2-391
2-401

2-419
2-418
2-413

2-410

2-429

2-431

2-523

2-490

2-408 1

2 421 2.,3,
2-430 2-441
2 437 - 2-445
2-444 2-450
2 462 2-465
2-463 2-461
2464 2-460
2-474 2 467
2481 2-475
2 492 2-481
2-587 2-576
2-562 2-554

0-052
0-053

0-0.53

0-055
0-050
0-041

0045
0-053
0-057

0-055

0 059
0-064

0085

0027
0-017

0012
0-009
0-007

-0-002
0-002
0-004

0-002
0-003

-0-002

-0-007

0-006
0-004
0-001
0-001

0-001
-0-005
0-004
0-008
0-009
0-009
0-009

O-Oll
0-001

Arithmetical .moan of errore ... '

Mean square error ....
Algebraical sum of errors .... . 0’704

0-007

0-010

0-072

0-005
0-006

0-050

Table 6.

Compositions of MgO—Na,0—SiO, glasses.

No.*

Percentage coraposltloo by weight.

SiO,. Na,0. 5IgO. 1
CaO,

j

AljOj.etc.
Total,

24 r4'07 24-23 MO 0-37 99-87
25 74-35 23-46 1-85 0-75 100-41
26 76-00 22-12 2-49 0-26 99-97
27 75-16 20-69 347 0-46 99-78
28 75-19 19-83 4-20 052 99-74
329 76-30 18-26 609 0-74 100-39
330 77-09 1005 6-10 0-68 99 92
331 70-68 15-77 6-87 0-93 100-25
332 76-80 14-55 7-46 093 99-80
369 77-77 13-40 8-45 0-56 100 17
390 78-28 11-76 930 0-91t 100-25

• From English aod Turner, loc. eit.

t Including 0-6% CaO.

Details of minor ingredients are not given in the
original. A mean modulus 3'(J has been assigned for
use with the factors now proposed, and 3'5 for use
with Winkelraann’a factors.
The factors tentatively proposed by English and

Turner are as follows :
—

SIO,
Na.O
MgO

Series 1.

2' 20
S-47

3S8

Series 2.

2-30
2-9

29

Comparison of Tables 3 and 7 shows that the
experimental results are adequately reproduced by
the systems of factors proposed, subject to the
adoption of the smaller factor for MgO in the latter
case. The density of combined MgO therefore
appears to exceed that of the free MgO in the
CaO—MgO—SiO, glases and to be less in the
ISajO—MgO—SiO, glasses. In the former series of
melts It is reasonable to suppose that CaSiO, and
MgSiO, are formed and that the metasilicates are
mutually soluble. Indeed, it may simply be demon-
strated graphically or by calculation that this
assumption meets the facts. On the other hand, it

is established from the properties of NojO—MgO—

>

SiOj melts that they could not have resulted simply
m mutual solution of silicates of sodium and mag-
nesium, but that further reactions occurred with the
fornmtion of more stable compounds possessing in
increasing degrees those qualities of chemical dura-
bility usually associated with the term “glass’’ as
the magnesia content increased. The conclusion
appears to l»e indicated that, in alkali-containing
melts, the density of combined MgO is loss than
that of the free oxide, thus making it comparable
with^ AljOj and SbjO«, but that an increase in
density occurs in melts of such compasition that no
chemical action is probable beyond the formation
of a simple magnesium silicate. For this reason,
therefore, the value 3‘25 has been adopted for the
density of combined MgO in ordinary glasses, and
the re,sults tabulated below have been recalculated

Table 7.

Densities of MgO—NajO—SiOj glasses.

Calculated density. Error (observed—calculated).

.No. Ubseived
density. Wlnkcl*

maou.
Tlllot*

son.

Turner.
Series 1.

Turner.
Series 2.

Pro-
posed.

Wlnkel-
mauu.

Tillot-

son.

Turner.

Series 1.

Turner.

Series 2.
Pi-oposed.

24 2-433 2-383 2-394 2-440 2443 2-430 0049 0-038 -0-008 O-OU 0-002
25 2-430 2-388 2-394 2-4,33 2436 2-429 0042 0-038 -0 003 0-006 0-001
26 2-427 2 389 2-397 2-427 2-433 2424 0038 0-030 — 0-006 0-003
27 2-424 2-394 2-412 2431 2-4.38 2-420 0030 0-012 -0 007 0-014 * 0-004

>28 2-421 2-399 2-418 2-431 2-430 2419 0-022 0-003 -0-010 0-018 0-002
329 2-415 2404 2-418 2-413 2425 2-409 0011 -0-003 0-002 0-010 0-006
330 2-410 2-409 2-429 2-412 2-429 2-406 0-001 -0-019 -0-002 0-019 0-004
331 2-400 2-417 2-428 2-414 2-430 2-410 -o-ou -0 022 -0008 0-024 -0-004
332 2-403 2-420 2-447 2-419 2-4.38 2-407 -0-017 -0044 -0-016 0-035 -0-004
389 2-397 2-424 2-441 2-397 2-419 2-397 -0 027 -4)044 — 0-022
S90 2395 2-440 2-446 2-397 2427 2-399 -0 045 -0 051 -0-002 0-032 -43-004

Arithmetical mean of errors 0 027 0-027 0-005 0018 0-003

0-035 0-0.35 0-007 0-020 0-003

Algebraical lum of errom 0-093 -0-064 -0054 0-197 O-OlO

H
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(from (he value 1*30 previonsl? adopted) on this

basis.

None of the remaining constituents of optical

glasses being included in the available published
data, the list of moduli was extended from 34
glasses of known composition. Density determina-
tions were made by means of a specific gravity
bottle. This was chosen primarily for convenience
and immediate availability and the fact that,

besides involving neither unusual nor elaborate

accessories, it admits of the attainment of a
sufficient degree of accuracy without unduly
laborious supervision. It is unnecessary in this

work to carry results beyond the fourth decimal
place to secure .accuracy in the third, and the
method adopted was found, by the concordance

between duplicate determinations, to be sufficiently

delicate. This degree of accuracy corresponds to

an error rarely exceeding 0 04% and further refine-

ment is needless. Densities were determined on
clean, freshly-broken fragments which were brushed
free from dust thus almost wholly eliminating
trouble from adherent air-bells. Water was em-
ployed throughout, none of the glasses exhibiting
sufficient solubility to negative ite use. The suc-
ceeding tables show the compositions and densities

of the glasses employed, and the degree of correla-

tion between the observed values and those calcu-

lated by the various systems of factors.

Density factors for PbO and K,0 were calculated
to be 10 30 and 3 20 respectively. After making
correction for the small amounts of Sb,0,, ZnO,
and B,0, by means of factors subsequently deduced,
the following densities were calculated.

The factor 5 94 was deduced for ZnO from No, 1

of Table 10 and the small corrections for minor con-

TABi.a 8.

Composition of various lead glasses.

Percent^ compo^ion by wuigLi.

No.

SiO,. A1,0..- B,0,. 8b,0,.t PbO. ZnO. MgO. K,0. i NaiO. Total.

1 4515 0-93 _ 0-21 46-47 _ tot
'

e.,3 100-23

2 4700 1-26 — 019 44 44 .... .... 0-24 7-00 100-13
S AS'SS 100 020 46-03 ... _ 0-54 8-69 100-01
4 40-41 0-68 — 0-51 49-83 ... .. 7-25 1-17 99-85

5 39-73 0-82 0-28 60-73 _ 0-13 6-03 1-53 100-26

6 5339 0-72 022 $5-79 .... 9-06 0-88 100-06

7 53-12 0-51 0-35 $5-93 ... ... 8-01 1-40 99-92

8 19-90 0-87 0-54 76-09 0-22 0-22 0'81 0-92 100-17

9 19-80 0-64 0-22 0-35 77-86 _ 0-27
'

1-72 100-41

* In mosi coBes the eUsee contained a small proportion of FcjOi, bnt it was considered unnecessary to separate this. The figures

ftTen am, therefore, teclualve.

t Including traces of CuO, derived from tho sieves employed In preparing samples for anal^-sis.

Tabie 9.

Densities of lead glasses.

Ko.
. Obaerved

i
density.

i

Calcnlated den^ty. Error (observed—calculated).

Wlnkelmann.
1

j

TUloteon.
1

Proposed.
i

1

Winlelmonn. 1 TUIoUon.
!

Proposed.

1 S-669 3-632 3-641 8-657 0-037 0-028
1

i
0-012

2 8-559 S-552 3-553 3566 0-007 1 n-006 -0-007
3 3-688 3-617 8-631 3 641 0021

1
o-oot -0-003

4 3-878 8-828 3-798 3 867 0-050 1
.0-020 0-011

5 S-868 8-861 8-853 3-891 0-007
)

0-015 -0-023

6 3-257 8-257 8-245 3254 ... 0-012 0-003
7 3-251 8-259 8-256 3-21(2 -0-008 -0-005 -O-OU
6 5-889 5-652 6620 5-736 0-2;i7 ! 0-200 0-153

9 5-980

1

6-686 6-677
1

6-803 0-294

j

0-303 0-177

AriUimetical mean of errors .

.

'

0-078 1 0-074
1

j

0-044
Mean Moare error 0-128

i
0135

1
0001

Aigeibraical sum of errors 0645 !
0-615

1

0-312

Table 10,

Comporition of light flint and zinc crown glasses.
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Tabi,b 11.

Densities oj light flint and zinc crown glasses.

No.
Observed
density.

Calculated density. Error (observed—calculated).

Wlnkelraaim. Tillotson, Proposed.
!

!
WInkelmann. TUlotson. Propoeed.

1 2-606 2-612 2-624* 2-603
1

-O'OOS -0-018 0-003
2-914 2-908 2-908

1

-0-028 -0-022 -0 022
8 2-885 2-902 2-904 2-908

i

-0017 -0-019 -0-023
4 2-885 3-002 8-018 2-996 -0-U7 -0-133 •^D•110
5 2-867 2-940 2-950 2-938 -0-073 -0-083 -0-071
6 2-713 2-C68 2-R85 2-693 0-045 0-028 0-020
7 2-509 2-559 2-574 2-603 -0-050 -0-065 -0-094
8 2-979 2-971 2-966 2-972 0-008 0-013 0-007
9 2-982 8-024 3-024 3-036 -0042 -0-042 -0-058

Arithmetical mean of errora .

.

0-043 0-047 0-046
Mean square error 0 054 0-060
Algebraical sum of errors -0-280 -0-841 -0-363

* The value 9-6 was assumed for PbO since Tillofaon appears to have employed this In certain comparisons vith Wlnkelmann’s
results (J. Ind. Eng, Chem., 1912, 4, 820) and 2*8 for K,0 was found, after trial of other factors, to give the best results.

Tablb 13.

Compositions of crown, horosilicate, and (elescopic flint glasses.

Percentage composition by wc^ht.

No. !

810,. Al|0i.

1
1

55-58 0-26

2 63-67 ! 2-50

3
' 43-43 2-25

4 46-74 5-95

5 3737 4-82

6 35-81 8-16

7 3508
1

4-86

8 36-41
!

5-34

9 70-45 :

!

1-01

10 70-40 1-14

11 68-93 1
1-16

12 72-88
!

1-04

13 72-27 i 1-63

14 69-01 ; 0-94

15 70-93
!

0-73

16 70-69 1-19

SbiOi.

j

W p ZnO.

0-30
1

5-03 ...

20-85
1

15-08 —
0-50

1

4 33 7-31

0-20 1
1

4-31 8-51

0-30
1

7-33 7-18

0 32 15-83 —
0-30 i 8-30 C-76

0-28 1 7-50 C-86

0-19 1
— —

0-10 —
0-43

I

—
0-42 — —
0-24 119 —

•

0-09
i

5-91 “
0-20 5-11 —
0-22 — —

BaO.
j

CaO. ifgO.

1012 — —
31-39 — 0-50

30-45 — —
42

-

34 — —
39-80 — —
44-32 — ~
43

-

79 — —
— 10-47 0-30

— 1193 —
— 1103 014
— 12-00 —

10-30 —
2-62 —

— 2-93 —
— 043 0 17

PbO. K,0.

16-46 8-61

— 4-62

— 5-10

3-23

— 0-15

— 0-10

— 10-25

— !)-42

17-90

— 0-26

— 1-75

— 19-30

— 18-90

301 4-07

Nn,0. Total.

4-28 ! 100-64

2-92 99-64

6-39 100-27

1-24 100-68

0-35 99-84

0-30 100-32

0-42 100'24

0-43 100-61

7-69 100-32

7-52
i

100-51

0-78 100-89

13-15 ‘ 100-11

13-58 100'78

1-70 100-17

1-51 100-35

14-31 100-09

Tablb 13.

Dciisities of crown, horosih.cnie, and telescopic ftint glasses.

Calculated density. Error (obsen’ed—calculated).

No. . density.
WInkelmann. Tillotfon,

1
[

3-024 2-889 2-931

2 1 2-535 2-507 2671

3 i
8197 3-174 3-197

4 1
8-208 3-193 3-J59

5 i 3-567 3-465 8-468

0
!

3-283 3-154 3-183

7 1
3-610 3-512 8-623

8 3-586 3-502 3-498

9 2-484 2-461 2-504

10 2-489 2-405 2-512

11 2-468 2-483 2-516

12 2-494 2-444 2-502

13 2-503 2-434 2-487

14 2-455 2-393
i

2-426

15 2-463 2-890 i 2-421

16 2-532 2-481
j

2-522

Arithmetical mean of errors

SbM square error

Atgebraleal sum of errors

Proposed. Wiakelmann.

2-980 0-135

2-

532 0-028

3-

240 0-023

S-180 0-015

3 527 0-102

3-325 0-129

8-600 0-098

3-562 0-034

2-491 0-023

2-497 0-024

2-528 0-015

2-493 -0-050

2-400 0-069

2 472 0-062

2-458 0-063

2-625 0 051

0-061

0-072
0-871

Tilloteon. Proposed.

0-093

-0-036

0-049

0-099

0-100

0-087

0-088
-0-020
-0023
-0-048

-0-008

0-016

0-029

0-032

0-010

0-046
0-058

0-463

0-044

O-OOS
-0049
0-028

0-040
-0-058

0-010

0-024

-0-007
-0008
-0055
0-001

0-013

-0-017

0-005

0-007

0-023

0-030
-0-029
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stituents have been applied from the factors calcu-

lated later.

Employing the factors 2'90 and 3'00 for B,Ot and
SbjO, respectively, the following were calculated.

The fallowing table summarises the errors found

in applying the various systems of moduli to the

glasses discussed.

Table 14.

Summary of errora with 91 glasaes.

r—
WInkel- 1

mann. !

Tillotson.
\

1
i

Proposed.

Arithmetical mean of errors
I

0-058 0-029 0018
Mean aouare error .

.

Algebraical sum of errors .

.

0-071 0-041
1 0026

4-100 !
0-720 ' 0-118

Summary,

(1) The relation between the density and the

composition of glasses has been re-investigated.

(2) The moduli proposed by Winkelmann and
Schott have been found to lead to discrepancies ex-

ceeding 2% in the case of glasses of normal type.s.

The more satisfactory moduli proposed by Tillotson

have been shown to be susceptible of certain im-
provements.

(3) New moduli are proposed whereby glasses of

extreme composition may be included with as high

a degree of accuracy as was formerly possible for

glasses of normal composition.

(4) Applied to 91 glasses, the new moduli have
been found to lead to the smallest average error,

the smallest mean-square error, and the lowest

algebraical sum of errors.

(5) The theory has been discussed and the reasons

for certain discrepancies are indicated.

I wish to acknowledge the assistance of my former
colleague, Mr. \V. T. Lockett, in the experimental
work and the calculations involved. Thanks are

due also to Mr. G. H. Perryj O.B.E., Director of

Chemical Inspection, for the interest he has shown
in this work, and to the Director of Artillery, War
Office, for permission to embody in the paper
analytical and other results obtaiued in the work
of this laboratory.

Glass Laboratory,
Directorate of Chemical Inspection,

Royal Arsenal, Woolwich.

THE BACTERIAL PURIFICATION OF TRADE
WASTES.

BY DR. 0. MroOWAN.

The Ninth Report of the Royal Commission on
Sewage Disposal* deals with the disposal of liquid

wastes from manufacturing processes. The out-

break of the war, however, cut short the study of

the subject, and various points requiring investiga-

tion were of necessity left untouched or unfinished.

One of these was to acquire accurate experimental
data with regard to the amenability of different

trade wastes to bacterial purification or, in other

words to ascertain the respective volumes which
could TO treated on a cubic yard of contact bed or

percolating filter. Since that time the activated

sludge process of aewage purification has gained

increasing prominence, and as this process largely

conserves the nitrogen of sewage, it may be ex-

pected to become more widely applied as time goes

on. Still, the data to be given in the present paper
will apply so long as the purification of sewage on
contact beds and percolating filters continues; and,

besides, the, relative rates at which different trade

effluents undergo oxidation affect the activated

sludge process also.

•Cd.78l» (Wip).

The bacterial treatment of domestic sewage is

now fairly well systematised, the volume which can
be dealt with on unit of filter depending on the
strength of the sewage or tank liquor. This
“ strength "

is measured in terms of the oxygen
required to oxidise fully the organic matter and
ammonia present. 100,000 parts by weight of a
sewage of average strength require about 100 parts
by weight of oxygen for this purpose.!
To estimate the strength of a sewage or other

polluting organic liquor, a small measured volume
is mixed with a large measured volume of good tap
water, i.e., with excess of dissolved oxygen, and the
oxygen in solution is determined (a) at the time
of mixing and (b) after all the oxidisable matter
present has been oxidised. The difference between
the two figures found gives the amount of oxygen
taken up by the sewage or other liquor.

The proc^ure followed in this determination of

dissolv^ oxygen absorption is to be found in the
Eighth Report of the Royal Commission, Vol. II.,

Appendix, p. 93 et seg. [Cd. 6943 (1913)], hut
a short outline of it may be given here.

The requisite dilution having been made
with water at a temperature of about
18® C., the liquid is poured quietly, in alter-

nate sections, into two bottles, (a) a smaller

one of about ^0 c.c. capacity, in which the deter-

mination of the initial oxygen is immediately made,
and (b) a quarter-Winchester of 600—700 c.c.

capacity, with a well-fitting stopper. Both bottles

are of course filled full to overflowing. After the

stopper of the quarter-Winchester has been firmly

inserted and tied down with tape, a small piece of

wide rubber tubing of about 20 mm. internal

diameter and 50 mm. long is slipped over it, the

top of the rubber remaining about 15 mm. above

the bead of the stopper. The rubber joint is then

nearly filled with mercury and the bottle set aside

until the oxidation has completed itself. Unless

the glass stopper should hove been a bad fit, which
rarely happens, this forms a satisfactory joint for

the purpose.

At the end of the period allowed for this “long
aeration,” the small quantity of gas which has

collected at the top of the bottle is transferred and

analysed, the figure for the oxygen which it con-

tains being added to that for the oxygen in the

residual liquid. The method of the transference is

described in the Eight Report, Vol. II., Appendix,

p. 149. It should, however, be added that bottles

which have been jointed for a number of years, like

those referred to in this paper, may have the stopper

so firmly cemented in that this treatment is at first

insufficient to loosen it. In that case, after pouring

a drop or two of water on to the stopper, the rubber

and mercury (not the tape) should be replaced and

another trial at opening made next day. I have in

the most persistent cases had to try three or four

times in this way before succeeding in getting the

stopper loosened. The precautions necessary for

the estimation of the residual oxygen in the liquid

are detailed in the Eight Report, p. 149; I might

add here that, instead of liberating the iodine in

the water in the presence of some mercury and

immediately pouring off, an alternative method is

to siphon the liquid into a smaller bottle, pre-

viously filled with carbon dioxide, rejecting the first

and last portions.

The various samples of trade effluent dealt with

in this paper were typical ones drawn by the

Officers of the Commission between 1907 and 19H.

together with a few drawn later. They were fully

analvsed at the time by Messrs. A. C. Carter,

F.I.C., A. P. Girvan, B.8c., A.I.C., and the late

W. G. Winterson, B.Sci, these analyses including

t Cf. ruth Report o1 the Roy»l CommUslon on 8eW»«e I)lapo“''

Appendix IV., p. I n lef. ; also p. 62 et teq. [Od. 4282 (1910)1.
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the determination of dissolved oxygen absorption
for the shorter periods up to five days or so and
of the initial oxygen of the “ long aerations.”’ The
residual oxygen of the latter and of the separated
gases have been estimated recently by myself (in
1920). The actual quantities of these gases (reduced
to N.T.P.) in 58 estimations were :

—

CarbOD dioxide

Oxygen .

.

Nitrogen .

.

Extremea.
Oto 007 c.c.

Oto O-fiS c.c.

0'46 to 3'15 c.c.

Average.
0 02 to 0 03 c.c.

0*27 C.C.

1-76 C.C.

Nature of

aample.

Refer-
ence in

gth
Report

of
Sewage
Commb*

aion.

A.
Dissolved

oxygen
taken
up ill 5
davs at
18^ C.

C.
Oxygen
required

for

complete
oxlda-

tiOQ.

Ratio
AiB.

I

Part* per 100,000 by weight.

Final effluent p. 24 5-9 27-3* 1 : 4-0

Crude waste. „ 33 113 38-4 1 : 3-4

Settled efflu't „ 34 7-1 294 1:4-1

Tank liquor . » 86 131 47-6 1 : ?-6

Filter effluent „ 80 10-6 44-6 1 ;4-2

Final effluent .. 31 27-1 110-6 1:41
Effluent „ 26 1-84 8*2 1 :4-6

Cotton bUttohinff.

Settled liquor I

(i.e.. final ef*
fiuent)

Pinal effluent

Effluent a
dbeharged

mIBi.

As it may be useful, for purposes of future refer-
ence, that the general character of the samples
examined should be known, the reference is given
to the pages of the Ninth and Sixth§ Reports of
the Commission where, with a few exceptions, the
detailed analyses are to be found. The two samples
from the jam factories were examined after the
publication of these reports, and are therefore not
included in them

;
nor are some of the malt dis-

tillery samples. The general character of the latter

can, however, be deduced from the other similar
samples. Meantime, it will suffice to give here the
figure for dissolved oxygen taken up in five days
and that required for complete oxidation.
The ratio of the figure for dissolved oxygen

absorption in five days at 18“ C. to that for com-
plete oxidation is in the case of domestic sewage
.something like 1:3. A higher ratio—say, 1:6—
means that the oxidation as a whole proceeds more
.slowly, i.e., that tho liquor in question is more
difficult of oxidation than sewage. Failing, there-

fore, a full series of estimations for each sample,
giving the figures for dissolved oxygen absorption in

2, 6, X days, tho ratio between the figures ol)-

tained for five days and for complete oxidation may
in the meantime be taken as a guide for getting at

the amenability of the trade liquor to bacterial

treatment.

The length of time which should be allowed for the

“long aeration” of trade effluents, i.e., for their

(practically) complete oxidation in the laboratory,

is difficult to state precisely. Probably three

months at a temperature of about 18° 0. would be

sufficient in nearly all cases, but it would he safer

to allow six months, either at 18° C. or at laboratory

temperature.

Bsputo tank p. S4a 0-8 43-6 1 :4-4 1 in 150
liquor

Percolating t. 84a 8-4 393 1:4-7
.. 150

filter effluent

Final effluent .. 86 0-73 7-7 1 : 10-5 20

Tanning andjell-mngering.

Waste liquor

from chrome
tannery (si-

phoned from
most of its

solids)

90-5 448-2 1 :6-0 1 In 634

Final effluent p.133 29-9 „ 800
(No
doubt

Effluent

h>T)o-

chiorlte)

.. 125 15-0 65-7 1:4-4 300

Jam fadories.

“ Sewage "
(fl) 233-5 7 1 in 443

(siphoned) (ft) 150 6

Tank liquor.. — 39-8 471-9 1 : 11-6 .. 904

Making and brewery Hquorg.

Steep water.. p.116 38-4 1100 1:31 1 In 1.000

Secondary bed „ 114 17-8+x 50-3 1 : less » 150
effluent than 3

Grain didikerp Uguorg.

Re Lin
6th Rep.

Steep water.

.

p. 78 28-8t (a) 103-5 l;3-6 1 lu 750
(ft) 98-S 1 : 3 4 M 750

Spent waste . » 73 1,940 (a) 5.480 1 :2-8 ,.10.000

(ft) 6,300 1 : 3-2 ,,10.000

Spent waste . M 73 850-4 2,443 1 :2-9 „ 7,000
do. (paper-

filtered) .

.

78 431-6 1,509 1 :S-5 „ 3,500

Spent wash .

.

.. 78 1.218 (fl) 2,994 1 :2-5 „ 6,000
(ft) 2.874 1 :2*4 „ 0,000

Spent wash.

.

„ 78 594t Not done ?

do. (paper-
filtered) .

.

„ 78 558t 1,150 1:2-1 „ 3,500

3/aft distillery figjfors.

Pot ale p 65 2,500 (fl) 5,860 1:2-3 1 InlS.OOO
(ft) 7.335 1 ;

2-9 .,15,000

i Strong steep

j

liquor

65 151
5-7 of 7

640* 1 :4-2 ., 2,000

davs

; Second steep
liquor

65 104
5-7 of 7

324’ 1 :3-l „ 1,000

davs

i Ifixod steep ,, 65 133 (a) 347
1:2-3

1.000

1 liquor 5-0 of 8 (6) 339 „ 1,000

days

Dilution

with tap
water for
" Looj:

aeratloD.”

I in 80

„ laO

M 80

H 100

„ 100

„ 150

p. 43 47-8-l-x 172-4

Probably
180 to 190

. 1 In 400 .

!

.. 43 60-1 1S5-6

Rather
below the

truth.

1:37 „ 400
j

« 47 29-4 No doubt
hypo-
diiorite

in the
residual

Uquld.

T „ 200

JOxed steep

liquor

Limed steep

luiuor

Limed steep

liquor

Limed liquor

as going on
to filter

STptnt IM.

Spent lees .

,

Distillate of

100 C.C. from
200 C.C. spent

lees

Distillation

residue made
up to original

volume of

200 C.C.

Spent lees .

.

164
6-4 of 4

dav.s

275
5-4 of 4

d3\'3

15S
5*4 of 4

davs
233

5*4 of 4

days
216

6 days

Not done

i
(0)608

;
(5)650

(a) 425

(5) 394

(o) 543

(5) 521

1 : 2-3

1 ;
2-6

1 ;2-3

,
1,500

,
1,500

,, 1,000

„ 1,000

., 1,500

„ J 500

(fl) 114-3 I

:
(ft) 121-3

1

42-7+x
;

(a) 83-5

• (ft) 58-5

:p.85 ,
(fl)117’3 :

: (ft) 124-3 !

1 in 250
250
50

250
250

250
250

• This figure Is rather too low.

t 5-6 of 6 days.

'.Ifn ln“
la 77 day. (t In 1,000).

• 202 la 103 day. (1 In 600).
I
'
DUposal of liquid Kehiae from DlatlllerlM " (1000), Cd. 4611.



ISO T MoKIK—METHODS OP ASCElR'EAlNINO THJE PDMTY OF 8ACCHABIN. (Jnu ao, iMi.

Cotton dyeing and printing.—In the case of^e
seven samples examined the ratio of A:i3 varied
from 1;3'4 to l;4 fi, the average being l:4'l—eay,
1:4. A waste liquor or partially purified effluent
from cotton dyeing and printing, therefore, which
takes up about 25 parte of dissolved oxygen from
water in five days at 15“ C., may be regarded for
purposes of bacterial purification as approximately
equivalent to a sewage of strength lOU.

It is to be noted here that the two lowest ratios,
1:3 4 and 1;3'B, are given by a crude waste and a
tank liquor which contained respectively ll'fi and
B'6 parts of suspended organic solius. The foregoing
tentative conclusion, therefore, to look upon such
waste giving a five days' figure of 25 as equivalent
to seivage with a corresponding figure of 33 receives
from this some corroboration.

it has also to be borne in mind that here, as in
the case of other types of trade effluent, bacterial
oxidation will proceed more rapidly the larger the
proportion of domestic sewage there is in the
mixture.
Cotton bleaching.—The data here are too meagre

for any conclusions to be drawn, but the probabili-
ties are that effluents of this class would not differ

materially from cotton dyeing and printing
effluents, provided that no large excess of hypo-
chlorite was left in them. Any large excess of the
latter would of course retard bacterial oxidation.
taper mills.—Here, again, the data are very few,

but the ratio of the five days’ figure to that for

complete oxidation may with some degree of pro-
bability be taken in the meantime as 1:4'5. This
would make a paper mill liquor or effluent with a
five days’ figure of about 22 equivalent to a sewage
with a figure of 33.

Tanning and /elimonpering.—The ratio here may
also be taken tentatively at l;4'5.

Jam factories.—With almost no data to go upon,
nothing can be said here excepting that such liquors

are organically very strong and that they are abo
slow of oxidation. Possibly the proportion of

nitrogen to carbon may be tm small for the best

rate; in these two samples the combined nitrogen
would amount to only about 2 and 3 parts per

100,000, respectively. Pending further results, I

think that the ratio A:B might be taken at about

1 : 10 .

Malting and brewing liquors.—Although there
;

are only two results here, they indicate that these i

liquors are readily oxidisable, the ratio A'.B being i

much the same as that for domestic sewage. !

Oistilery waste.—The purification of waste dis-
;

tiUery liquors b gone into in detail in the Sixth ;

Report of the Commission. The samples cited in
|

the tables were drawn for the purposes of that

report in 1908-9 {one in 1907).

Grain distilleries.—Here we have four samples i

altogether of steep water, spent waste, and spent
I

wash (apart from the paper-filtered samples), and
:

three of them were aerated in duplicate. The four :

gave a ratio of A'.B=l:2'6 to 1:3'6, average llS'O.

Such liquors, therefore, with a five days’ figure of ,

about 33 and a strength of 100 would be equivalent
;

to a sewage of strength 100. The actual strength
'

of the undiluted liquors is of course excessive— ^

in the above samples reaching as high as 60 to 60

times the strength of an average sewage. Con-
sidering the very high dilutions (up to 1 in 10,000)

that had to be made here, the agreement between
;

the figures for dbsolved oxygen absorption by the
;

duplicate samples was fairly good. In the second !

sample of spent waste, which was examined both
i

before and after filtration through paper, 1 part

of the suspended solids present require 1’6 parts
|

of oxygen for oxidation, while 1 part of the soluble I

solids required 4'0 parte oxygen. '

Malt distUleries.—^The results (leaving spent lees

for the moment cut of aafliunt) are similar to those
given by grain dbtiHery liquors. The ratio AlB in

the first seven samples varies from 1:2'3 to 1:4'2
average 1;2'8, As modifying thb, however, it must
be noted that the figures taken for the five days’
dissolved oxygen absorption are not quite the true
figures; the true figure would probably be more
than that for five-sevenths of seven days, while it

might be less than that for five-fourths of four days.
On the whole, therefore, the ratio may safely he
taken as about 1:3—the same as for domestic
sewage. The actual strength of the liquors is

great, notably that of the pot ale; the others were
less strong than those from the grain distillery.

With the exception of the pot ale sample, where
the very high dilution of 1 in 16,000 had to he made
for the long aeration, the other duplicates showed
very fair agreement.
Spent lees.—The volume of spent lees in a malt

distillery, as compared with that of the pot ale

and steep liquor, is so smallj and its organic
strength so much less, that it hardly requires
detailed consideration here. The results obtained
with the two samples tabulated above are, however,
interesting as showing the slow rate at which
oxidation went on. Mixed with the other distillery

liquors, therefore^ the spent lees will tend to retard
the bacterial oxidation of the whole, though its

relatively small volume renders this of little

moment. I cannot acconnt for the discrepancy
between the two figures obtained for the oxioation

of the distillation residue from the first sample (83'6

and 58'5).

SiuiMiuirp.—Excepting in the case of the distillery

and, inferentially, the brewery waste liquors, the

results given in this paper require to be materially

supplemented. Pending, however, detailed figures

giving the rate of bacterial oxidation of the various

kinds of trade waste, this oxidation being carried

to its limit, the following wastes may in the mean-

time be roughly classified as follows ;
—
Dtesolved oxygen

taVen up from water

in 6 days at 16“ 0.

Parts per 100,000, by wMsht.
About

“ Standard ” domestic sewage ... 33
Waste liquor from

—

Grain distUleries 33

Malt distilleriee 33

Maltings and breweries •• ... 33
Galioo printing and dyeing ... 25

Calico bleaching ... (probably) 25

Paper mills 22

Tanneries 22

Jam factories (?)10

In other words, unit section of bacterial filter will

purify one volume of ** standard domestic

sewage, or one volume of waste distillery liquor, or

25/33 volume of waste liquor from calico printing

and dyeing, and so on, all the liquors being assumed

as diluted to the same strength as the sewage,

domical Laboratory,

30, High Street, Ealing, W. 5.

EXAMINATION OF SOME METHODS 0|
ASCERTAINING THE PURITY OF
SACCHARIN.

BT PEVLllB VIOLET M'’KIE.

The saccharin prepared from toluene by the usual

methods contains, before purification, small q"”!!*''

tic* of other snlpnonic derivatives of toluene. Ihe

moet common of these impurities are;—
(1) p-Sulphamufobenzoic acid.

(2) Ortho- and parortoluenesulphonamtdes.

(3) o-Ssdphamidobemoic ocid.-^tatements in toe

literature regarding the Isolation of this SJ

misle^ing. It is described by Fahlberg (Ber., iw®'

21, 243) as being very easily soluble in wafer, and

that reason only isolated by ethereal extraction.
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have, liowever, prepared this acid, and find that t
subsequent strong acidification of the mother liquor, Q

which had been three times extracted with ether %
and gave by this means of the theoretical r

yield of o-sulphamidobenzoic acid, deposited crystals
(

of the sime acid on standing representing a further i

14%. It is therefore possible to “salt out ” this
j

acid with strong mineral acid. As saccharin is
|

isolated by a similar “ salting out,” it is probable i

that the o-sulphamidobenzoic acid will, if present,
’

be precipitated, to a certain extent with the
j

saccharin.
_ |

(4) Toluene-2.i-disulphonamide. (

(1^ Toluene-2.4rdisulphonic acid. <

The presence of any of the above substances in
*

commercial saccharin is variously indicated. Three
^

criteria are of value in estimating the purity of

saccharin :
—

(a) Depreision of the melting point.—The
iresence in saccharin of small amounts of impurity

iauses in several cases considerable depression
:

(10°—15°) of the melting point.

(b) Incomplete solubility in sodium bicarbonate .— ,

The presence of certain impurities is also indicated :

by incomplete solubility in aqueous sodium bi-
‘

carbonate. Ortho and para-toluenesulphonamide

and toluene-2.4-di8ulphonamide, in that they are

extremely weak acids, are insoluble in this reagent. :

This property, moreover, as well aa specifically indi-
;

eating the presence of one or other of these sub-
^

stances, affords a means of eliminating them from |
the saccharin mixture.

|
(c) aydrolBsts.—Saccharin is hydrolysed in acid I

solution to o-sulphobenzoic acid and ammonia. Dc- ^
termination of the quantity of ammonia thus

evolved from a known weight of commercial sac-

charin is, under certain conditions, a criterion of
^

its purity.

(a) Depression of melting point.

The effect of each of the most common impuriti^,

p-sulphamidobenzoic acid, o-toluenesulphonamide,

and o-sulphamidobeuzoic acid, on the melting point .•

of saccharin has been examined.
_ _ ;

The melting point of saccharin formerly given in
,

the literature is 220° C. with partial decomposition
,

(Mosso, Jahresb., 1887, 2585), but completely pure :

sacchann melts at 227°-227'5° C. (corr.) and shows

no sign of decomposition; it re-solidifies and melte
:

again at the same temperature. Richmond and Hill
;

(J., 1919, 8 t) give m.p. 229° C.

p-Sulphamidobenzoic acid. Mixtures of pure
^

saccharin and p-sulphamidobenzoic acid of varying

composition have been examins^, and a diagrain
,

of the curve of the depression of the melting point .

of saccharin by succ^ive additions of psuipti-
|

amidobenzoic acid is given (c/. curve 1).

Melting point of p-sulphamrdobenzojc acid.

Palmer (Amer. Chem. J., 4. IM) describes this acid

as decomposing at 280° C. without melting, but

Btatement is erroneous. Even with ^ ^

pure specimens such behaviour was never obser •

Perfectly pure p-sulphamidobenzoic acid, preparea

by repeated recrystallisation from ^
sharp m.p. of 288°-289° C. (corr.), with no obvioM

sign of decomposition. On cwling, the s

partially re-solidified and melted again a ,

showing that some decomposition had in -

occurred. This mixture again solidified, ana a

third melting point, showing marked decomposition.

Was observed at 3()0°. ,, ,
.,

It will be seen from the figure that the melting

point is a fairly safe guide as to composition

mixtures containing from (I to 10 % of
,

benzoic acid, the depression for which is ’

but the melting points of ®i*bnres with a hg
content of p-antpfaamidob«izoio acid than lU* 6®®“

to indicate abnormality, as is shown by the marked
fattening of the curve in the region of 15%
p-sulphamidobenzoic acid. Hence, in the case of
mixtures of a lower melting point than 219'5° C.
(the melting point of a 10% mixture) melting point
^ guide as to the content of
p-eulpharaidobenzoic acid.

' o-Sulpkamidohenzoie acid,—Aa before, tho upper
i region of the curve of the depression of the melting
point of saccharin by o-sulphamidobenzoic acid has
been examined. The curve appears to be a
straight line (curve II.), but in view of the fact that
t)-8ulphamidobenzoic acid at a temperature of 180*^

changes into saccharin and o-benzoic ammonium
sulpbonate (Fahlberg, loc. cit.), the melting points
of mixtures of this substance and saccharin cannot
he taken as trustworthy evidence of the composition.

o-SolphamidobeDZDlc &cld -{- Bnccharin — •

jT-SnlphamidobfDZOic acld+saccharin
o-ToIuenesulphonumlde +eaccharin — — —

—

r.t i
Saccharin +o-toluoncsulphoBflmlda

rcurve oi
^ Saccharin-fp*sulphamidobenzoic acid

.•'-r

ITc
\ •*

I

.

-Jl.

...m

^ J

0 & 10

100% Saccharin.

Melting points of mixtures of saccharin wUh allied

substances.

p-Sulphamidobeiizoic o-Xoluenesulphon-

amide.

o-SulphamI*

1
dobenzolcadd

<^4 •

/O • Mob.* SI.p. %

;

10 :

0-04975
!

,

210-5*

1

1

5
'

15
1

0 074C3 ::
217-5"

1 '2
i

20 1

0-09949

j

216-0* 20
1

0-05S15 :
213-5"

0-11620
;

213-5®

• Oo the graph these numbexs are shown multiplied by 100.

o-Toluenesulphonamide.—’Tbe depression of the

melting point of saccharin produced by the present

of o-toluenesulphonamide is
"-“iL gL

Hence the melting point curve (curve 111.) of theM

two substances is parallel to that of

benzoic acid and saccharin up to the ppmt at ahich

the latter becomes abnormal and since the mol^

rTilar weights of p-sulphamidobenzoic acid (201) and

noluenSphonrmide (171) arc. not apprecaby

different, is only separated^ from it by a difference

”V“SeS®nce”ortIe^two curves produe^.hy

the abnormality indicated in the melting [teint

curve of p-sulphamidobenzoic acid and saccl^rin is

rlearlv shown by consideration of the equimolar~ tor thie two pairs of substances (curve*
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IV.). The weight of each aubstiuioe taken, divided

by their moleculat weight, gives the number of mols.'

which prodube a depression corresponding to the
observ^ melting point. Since equimolecular quan-
tities of different substances produce equal lowering
of melting point, the two curves should be congruent.

But, as will be seen from the figure (IV a) that
representing the melting point curve of p-sulphami-

dobenzoic acid and saccharin diverges sharply w^en
15% of p-siilphamidobenzoic acid is reached.

(b) SoluhUity in sodium bicarbonate.

Dilute, 6—8% sodium bicarbonate is added, drop
by drop, to the powdered, saccharin mixture untu
effervescence ceases and solid ceases to be dis-

solved. After standing for some hours the mixture
is filtered. Any toluenesulphonamide initially

present in the crude saccharin is thus eliminated

m this residual solid. The bicarbonate liquor con-

tains the saccharin, plus any ch or p-sulphamido-
benzoic acid present. Addition of moderately
strong acid causes all these substances to be preci-

pitated together. Saccharin com^ down more
slowly than does p-sulpbamidobenzoic acid, but no
separation by this means is practical.

On the other band, when the bulk of the
impurities has been removed by one of the standard
procedures, this method can be conveniently used

to obtain completely pure saccharin. The purified

saccharin, m.p. not lower than 224“ 0., is dissolved

in au equivalent quantity of aqueous sodium bicar-

bonate. The solution, filtered if necessary, is

diluted with boiling water to twenty parts by
volume for every one part of saccharin. The
mixture, kept at a temperature of about 80° C., is

very slowly precipitated with aqueous 5% hydro-
:

cblorio acid in 30—50% excess. The addition of i

hydrochloric acid equivalent to 10 g. of saccharin
i

took, under these conditions, six hours. In this

way, and by slow cooling in a hot bath, large

lustrous crystals with a sharp melting point of 227°

—2!W'5° C. can be obtained. •

(c) Hydrolysis.

The hydrolysis of saccharin to o-sulphobenzuic

acid and ammonia by acids of certain strengths is

well known, and a method for the estimation of

saccharin is based on this reaction (Emmet Reid,

Amer, Chem, J., 1899, 21, 461; Proctor, Chem. Sac.

Trans., 1905, 87, 242). The method consists in boil-

ing a known quantity of saccharin (0'3—0'5 g.) with
!

y j 1 hydrochloric acid (50 c.c.) for 21 hrs. The
ammonia is then estimated by the usual method.

Experimental examination of this method showed

an error of (1) -0’5%
; (2) -fO'2%

; (3) -0 05% ; (4)

-t-0'3%, in four different estimations.

Of the Bulphonio derivatives of toluene descrilmd

above as common impurities of crude saccharin,

all contain the group -NH, and are therefore

potentially capable of yielding ammonia on hydroly-

sis. That the validity of this method of estimation

of saccharin might be fully tested, it was essential

to ascertain whether the conditions favourable to

the hydrolysis of saccharin led also to the elimina-
tion oi the -NH, group from these substances.

Proctor (ibid.) d&itely states that the reliability

of the process is not affected by the presence of any
of the substances which are' likely to occur as

impurities in unpurified saccharin. This' conolu-

sion he bases on an examination of only p-sul-

phamidobenzoio acich and o-toluenesulphonamide,
which two substances he shows remain entirely un-
changed under the conditions of the estimation.

He did not, however, examine the behaviour of the

three substances p-toluenesjilphonamide, o-sul-

pbamidohenzoic acid, and toluene-2.4-disuIphon-

amide, all of which are possible impurities of

saccharin. Proctor’s results for p-sulpfaamidoben-

zoic acid and o-toluenesulphonamide have been
confirmed.

p-Toluenesulphominide .—Treatment of the pure
amide with N/1 hydrochloric acid for 2i hrs. 1^ to

I
no hydrolysis. In one case the acid liquor was

I

made alkaline and distilled as in the usual Ejeldahl

I

process; no ammonia was detected. In a second

i
experiment the acid liquor after boiling was allowed

I

to crystallise, when a solid with a melting point

corresponding to that of pure p-tolnenesnlphon-

j

amide was recovered with no appreciable loss of

I weight.

Toluene-2.i.disulpbonamide.—Again no hydroly-

sis was detected under the standard conditions.

The amide does not crystallise out from the mother
liquor on cooling, but extraction with ether gives

a quantitative recovery of pure toluene-2.4-disul-

phonamidc. .

oSulphamidobenioic acid .—This acid stands

alone, in that it is hydrolysed to a very large extent
— —under the standard conditions.

Of these substances, the most common impurity

in unpurified saccharin is p-sulphainidobenzoic acid.

This, as shown above, is not attacked by N/1
hydrochloric acid, and hence the recognised method

of estimating saccharin bolds, in general, fairly

accurately. The presence of o- and p-toluenesul-

phonamide, and of toluenc-2.4-disulphonamide also

in no way affects the validity of the process. But

the method is not capable of universal application

since in the presence of o-sulpbaminobenzoic acid

(a not very uncommon impurity^ of saccharin) con-

siderable inaccuracy may be introduced. More-

over, the specific detection of this acid is not easy.

In a modification of Proctor’s method for the

estimation of saccharin (Richmond and Hill, J.,

1918, 246 t) the presence of this acid also invalidates

the estimation. But in a later paper (ibid., 1919,

8i) the authors suggest a means of detecting and

estimating this acid in mixtures with saccharin.

The above investigation wa» undertaken at the

suggestion of Professor Orton, to whom I am

indebted for direction and criticism.

University College of N. 'Wales.

Bangor.












